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I'maBa 1

O6mme cBeaenuga o OC UNIX

1.1 BwmecTo nipeaucioBus

910 mocobue - mourm 100% mnarnar. MHOrHE raBbl MOYTH HE COEPIKAT aBTOP-
CKOT'O TEKCTA. DTO CBIA3AHO C TEM, 9TO ABTOP TPE3BO OIEHUBAET CBOU 3HAHUS U
HABBIKU W CYUTAET, ITO rOPaA30 MOJe3Hee COOPaTh BECh ITOT MATEPUAN B OIHO
U3aHNE U3 PA3PO3HEHHBIX NCTOYHUKOB, YeM 3aHOBO TTUCATH ero. Tem 6osee 94To
CAMOIMCHAA BepCHsa MOcoOms OYIET 3aBeI0MO XyIKe.

D10 yuebHoe mocobue MPeTHAZHAYEHO JJsT CTYIEHTOB 3 Kypca CIerraabHO-
cru uadopmaruka. Kype Oneparuonnsie Cucrembr u Cpenbr (nanee OCuC)
6asupyercs ua marepuasie KypcoB OAull u KIIudlIl u tpeGyer 3nanuil sa3bika
Cu ¥ OCHOB AJITOPUTMUBAIINN.

Ocuopnast 3amaua kypca OCuC - moaroToBka CIEUaAINCTOB, OBJIAIEBIINX
MTOTb30BATENIBCKUM HHTEP(EHCOM, apXUTEKTYPOH 1 mporpaMmMupoBanreM Unix-
cucreM (bakyJIbTaTUBHO - 3JIEMEHTHI 3IMUHUCTPUPOBAHUS).

1.2 Bseaenune

Yro takoe Unix? Dro cemeiicrBo oneparmonnbix cucrem (OC), obmanarommx
CXOTHOM apXUTEKTYpOil 1 HHTEPdECcOM C MOIB30BATEIEM.

Unix Kak siBJI€HHE 3apOARJOCh B Hadase 70-X romoB M PA3BUBAETCS A0 CHX
Iop.

Ocuosuble coppemennbie BapuanTbl UNIX: Linux, BSD (FreeBSD, NetBSD,
OpenBSD), ATX, HPUX, Solaris, SCO.

BaskHeiime coOBpeMeHHBIE CTAHAAPTHI, 00OECTEUMBAIINE MEJTOCTHOCTh Ce-
meficrBa UNIX:

- POSIX - Portable Operating System Interface

- ANSI C (c89 n ¢99)
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Opengroup! Single Unix Specification Version 3 (namee SUSv3).

[Tpumeuanue. /lamee mon cioom Unix mbr Hymem mompasymeBarb Bce Unix-
MOOOHBIE OMEPAIIMOHHBIE CHCTEMBI, €CJIH He HA3BAHA KOHKDPETHAS CHCTEMA.

1.2.1 OcHOBHBIE YEPTHI

Kon na Cu - mossonser nepenocuts u m3mensaTs OC.
Mmuorozagadnast MuOronoab3osareabckas OC.

Hanuawe cTangapToB - OCHOBOI BCEro ceMelCTBa, SABASIOTCS OTUHAKOBAS
CTPYKTYpa H Psil CTAHIAPTHBIX HHTEPQEHCcoB.

IIpocroii, HO MoWHbIH MOJIB30BaTENbCKUIT uHTEpdelic (KOoMaHHas CTPO-
Ka).

Enunnasa npesoBumHas ¢aiinopas cucrema. epes unrepdeiic daitaoBoii
CHCTEMBI OCYIIECTBJIAETCI JOCTYN K JAAHHBIM, TEPMUHAJIAM, TPUHTEPAM,
ANCKaM, CETH U Ja2Ke K OHepaTI/IBHOfI IIaMATH.

Bombioe komaecTBO TpOrpaMMHOTO 0OeCTIeueH s

1.2.2 CrpyKTypa CUCTEMBI

Knaccuaeckas apxurektypa UNIX aByxyposHeBas:

1.

2.

Aapo - ympaBasieT pecypcaMu KOMIBIOTepa W TpejjaraeT mporpaMmMaM
6a30BbIit HAbOP ycayr (CHCTEeMHbBIE BBI3OBBI).

Cucremuble nporpamMMbl (YIPaBJIEHUE CEThIO, TEPMUHAJIAMH, 11€9aTHIO),
IPUKJIAIHbIE TPOrPaMMbl (PEJAKTODbI, YTUIUTbI, KOMIHIATOPLL U T.1.).

PyHKIINU dapa

UHUYLAAUZAUUA cucmemst - 3arpy3ka u 3amnyck OC
YNPasAeHUuEe NPOUECCOMU U NOMOKAMU

YNPABAEHUE NAMAMBIO - OTOOPAKEHNE A IPECHOrO IPOCTPAHCTBA HA bU3n-
YECKYIO TTaMATh, COBMECTHOE WCITOIb30BAHUE TTAMSITH ITPOIIECCAMU

ynpasaenue @datiramu - peaansyer moHsTre (DAMIOBOI CUCTEMBI, TepEBa
KaTaJIoroB u (haitaos

006MeEH DAHHBMU MEHCAY NPOUECCAMU

1. BBITIOTHAIOIMUMUCA BHYTPU OAHOTO KOMIIBIOTEDA

LOpengroup - opranu3aius, 3ansTasn BEIPABOTKON €AMHBIX CTaHAAPTOB HA Unix-cucremsr
(www.opengroup.org). Bragesern Toproeoit mapkm Unix.
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2. B pa3HbIX y3/1aX cereil mepenadn JAaHHBIX
3. a TakKe MeXKJy MpOIeCcCaMy U ApaiBepaMu BHEITHUX yCTPOUCTB
o npozpammnoiii unmepgpetic (API) - obecrieuuBaer HOCTYN K BO3MOMKHO-

CTAM $IJIpa CO CTOPOHBI MPOTECCOB OIB30BATES YEPe3 CUCTEMHbBIE BbI30-
BBI, 0O(DOPMIEHHBIX B BuIe Oubsmorexku dyukiuil va Cu.

CucreMHBIE BBI3OBBI

Aapo n3oaupyeT MPOrpaMMBbl TIOJIH30BATENIS OT ammapaTypbl. Bee wacTu cucre-
MBI, HE CUNTasA HEOOJBIION YaCTU AAPa, MOTHOCTHIO HE3ABUCUMBI OT APXUTEKTY-
pbI KoMIIbIOTEpa 1 Harnucanbl Ha Cu.

Cucmemnuie 8vi306b, - 3TO YPOBEHB, CKPBIBAIOIIIII 0COOEHHOCTH KOHKPETHOTO
MeXaHW3Ma BBINIOJIHEHUS HA YPOBHE alllapaTypbl OT IPOrPaMM IOJb30BaTEsd.
Jljist IporpaMMHUCTa, CUCTEMHbBIH BbI30B - 310 dyHkims (onpenenennas na Cu),
KOTODPYIO OH BBI3BIBAET B CBOEil mporpamme. Bce HU3KOyPOBHEBBIE OMEPAIUU
OCYIIECTBIAIOTCA Y€Pe3 CUCTEeMHbIe BbI3OBBI.

Iloacucremsr aapa

1. ®@aitnoBas nogcucrema. ObecnednBaer yHUGUINPOBAHHbBIM TOCTYT K (haii-
JTaM:
® KOHTDOJb MPaB aocTyna K daitiy;
e ureHne,/3amnuch daiina;
® pa3Mellenne u yaaienue (paiiia;
® TIepEeHANPABJIEHNE 3aIPOCOB K MepUQEPUiiHbBIM YCTPOUCTBAM, COOT-
BETCTBYIONMM MOJYJISIM TIOACHCTEMBL BBO/IA /BBIBOJIA.
2. Tloacucrema ynpaBieHrs TIPOIECCAMHE.

3aryIennas Ha BBIIOJIHEHNE IPOTPaMMa MOPOXKIAeT OJINH MJIM HECKOJIBKO
nporeccos (3a1a4).
[Toacucrema KOHTPOIUPYET:

e CO3IaHMe U yJajieHne TpOoIeccoB

® paciipe/iejieHre CUCTEMHBIX PeCyPCOB ([IaMsATH, BBIYUCIUTEIbHBIX De-
CYPCOB) M€Ky TIPOIECCAMU

® CHHXPOHH3AINS IPOIECCOB

® MEXKITPOIIECCHOE B3AMMOIEHCTBHE

CrenuanbHast 3312494, siIpa NAGHUPOSULUK NPOUECCO8 PABPEITaeT KOHMIUK-
TBI TPOIIECCOB B KOHKYPEHIINN 3a PECYPCHI.

3. Ioxcucrema BBOKA,/BbIBOMA. BbinonHser 3anpocsl dbainoBoil cucreMbr u
[TO/ICUCTEMBI YIIPABIIEHH ST TPOIECCAMU [T JOCTYTIA K epudepuiiHbIM yCTPOii-
crBam (auckam, senram, repmunasam). Obecuedusaer 6ydepusanuio jan-
HBIX U B3aNMOJEUCTBYET C JIpaiiBepaMu yCTPOHUCTB.
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1.2.3 OC UNIX gasg moab3oBaTeis
ITosb3oBaresb

C camoro nagasa OC UNIX paspabarbiBajach KaK HWHTE€PAKTUBHASA CHCTEMA.
Yrobbr HAYATH PAbOTy, HY>KHO BOWTH B CHCTEMY, BBEIsI CO CBODOIHOTO TEPMU-
Hana (Koncosn) ceoe umsa (account name, JOruH) U neposv (password).

YesoBek, 3aperucTpUPOBAHHBIN B CHCTEME U, CJI€/IOBATEBHO, UMEIONTUH ydaer-
HOE MMSI, HA3BbIBAETCS 30PE2UCMPUPOSAHHBIM TLOABIOBATNEAEM CUCTLEMDbL.

Perncrpanuioo HOBBIX mOMb30BaTeNeil OOBIYHO BBITOMHSET AIMHHUCTPATOD
cucrembl. llogp30BaTenb HE MOXKET W3MEHUTH CBOE yYIETHOE WMsl, HO MOMKET
YCTAHOBUTH WJIM M3MEHUTH Mapoib. [lapoman Haxomarcs B oraeasHOM daiine B
3aKOUPOBAHHOM BH/IE.

Bce nonn3oBarenn Tak nan nHade pabotaior ¢ daitnavu. Daitnosast cucrema
VMEET JIPEBOBUJIHYIO CTPYKTYPY. ¥ KayKJIOro 3aperucTpPUPOBAHHOIO MOJIH30Ba-
Tesst ecThb domawnud kamasoe. K Hemy oH mmeer moJinbiil goctyir. K apyrum
KATaJIoraM JOCTYI OOBIYHO OTPAHUYEH.

Nurepdeiic moansoBareasa

Tpanunmonnsrit uatepdeiic - xomandnas cmpoka. Ilocne Bxoma B cucremy st
TTOTE30BATEJIST OCYIIECTBIISIETCS 3AIMYCK OTHON U3 KoMaHOHLT 06040uek. Obiiee
uassanue shell (eng. - 060404%a,), TAK Kak OHU SABJISIOTCS BHEIIHUM OKDYKEHUEM
anpa cucrembl. OBOJIOYKA - 9TO MHTEPIIPETATOD KOMMAaH 1 (BCTPOEHHBIX M BHELI-
Hux) u objazaer MOWHBIM BeTpoeHHbM a3bikoM shell scripts, nospossitomum
MTUCATH CJIOYKHBIE MTPOTPAMMBI.

GUI u Unix

I'padmuueckuii unrepdeiic (GUI) ne sipagercsa neobxomumbiv B Unix u paccMar-
puBaThcsa ue 6ymer. Ilogasagroriee GOIBITTHCTBO OOBITHBIX OMEPAITNIT BHITIOTHS-
ercsa 6e3 ero yJacTud.
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Komanagnaga crpoka

2.1 OcHOBHBIE IPUHOMUITHI 1 KOMAaHIbI

Kak cmemyer n3 Ha3BaHus, OCHOBHOE Ha3HAUEHWE KOMAHIHON OOOJIOYKY - BBOI
¥ UCTIOJTHEeHne KOMAaH[. s BBOJA KOMAH[I CIYXKHUT T.H. KOMAGHOHAA CMPOKQ,
coZlepKAIIag TPUIIAIIIEHUE K BBOJLY.

B npumepax nmpuriaiienne KOMaHIHOW CTPOKHU Oyaem 00603Ha9aTh $.

ITocne BBOMA WMEHM W TAPOJIsi, TTOJB30BATENb MOMYYAET TPUTTIAIIEHNE Ha,
BBOA. [loce okoHUaHUST PAbOTHI, OH BBIXOJIUT, Habupas exit uin logout.

BosbimnacerBy KOMaH ] MOXKHO IIEPEABATD JOMOTHUTETHHYI0 HHMOOPMAIIUIO.
DTO [ETAeTCsT C TTOMOIIBIO aP2YMeEHMO8 U KAt et
O6rmmuit Bus1 KOMaH/bI: KOMaB#a [-xmouwn] apryMenTtl ... apryMeTN

Ipocretimmas komanga - echo. OHa IPOCTO BBIBOAWT Ha IKPAH CBOM Tapa-
METPHI.

Kaow - 1 win Gosee 6ykB, nepen KOTopoil crapurcs -(Munyc uiau jeduc).
OO6BIYHO KITIOYN YIPABISAIOT PEXKUMAMU PADOThI KOMAH/IbI.

Apeymenm - cTpoKa, mepeiaBaeMas KOMaHJIe.

[IpuMep

$kill -9 1023

kill wmma wroMamzs (3aBepueHme Ipolecca)

-9 pexuM (6e3yciroBHOe 3aBeplieHWe NIpolecca)

1023 nomMep mpomecca (3aBepumaeMll Ipomecc)

$ - cumBon mpuriameHus BBoZa (B PasHHX CHCTEMax - pasHbL)

[Tocsie BBOMA KOMaH/IbI, CUCTEMA TIPOU3BOJMT IOUCK B KATAJIOrax IPOrpamMm,
3aganubix nepemennoii PATH . Eciou komanzga HalizeHa, TO OHa Oymer 3aiy-
miena. Muoraa, eciim PATH He comep:KuT HY»KHOIO KarTaJjora, Hy:KHO yKa3aTh
MONHBIH Ty Th (cM. 2.3) K Tporpamme.

Hpumenanue. Texymmuit karanor HE BXOJANT 8 PATH. Ilporpammbr u3
HETO 3aIlyCKAIOTCIb CACIYIONUM 00pa3oM:

./program
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2.2 BcrpoenHas copaBKa

Jliobaa Unix cucrema obrafaer pa3suToit cucremoit cipaBku. OHa Ha3bIBAETCH
man (Or aHriI. cjioBa manual).

CripaBka, 3aITycKaeTcst CIeayronmy obpa3om: man ctaTea'. Jlas mepemernie-
HUS UCHOJb3YIOTCA KAaBumn "BBepx", "BHm3". /I51a BBIXOZA HAXKMUTE g.

man JIeIMTCSA Ha HECKOTbKO Pa3JiesioB, KOTOPhIe MPOHYMepPOBaHbIZ:

e 1 - Komanpl, KOTOpBbIE MOTYT OBITH 3AITYIIEHBI [TOJIH30BATEIEM
e 2 - CucreMHbBIE BHI30BbI ((DYHKIIUY, UCTIONHAEMBIE FIPOM)

e 3 - Bubnuoreunbie Bb30Bbl (DyHKIMH U3 OUOIMOTEK PA3JIUUHBIX A3bIKOB
POrPaMMHUPOBAHMS )

e 5 - ®opmars! (aitsoB u Coranenns

Samuce Tuna bash (1) oboznagaer, 4To cripaBKa 0 KoMaH e bash HaxoIUTHCA
B pazzene 1 (koMauapl). BelBaeT 4TO CIPaBKU B PA3JINYHBIX PA3IEIAX HAZHIBA-
FOTCS OUHAKOBO. Toraa Iyt mOJydeHust HyKHON HAO SIBHO YKA3aTh PA3Ie.

[lpuMepH UCIOIb30BAHUS man
$ man echo

llony4yenue copaBKE IO caMoll KoMaHIe man
$ man man

CnpaBka M3 KOHKPETHOTO pa3szeia
$ man 2 open

Bce cTaThy ¢ TakuM Ha3BaHUEM W3 BCEX Da3ZLelloB
$ man -a mount

HekoTopble KOMaHIBI COTEPIKAT CBOIO COOCTBEHHYIO crcTeMy momommn®, OHa
BBI3BIBAETCH € TIOMOIIBIO KJII04Ya --help mim BpI30BOM 0e3 mapamMeTpoB

[IpuMeps

$ file

Usage: file [-bciknvzL] [-f namefile] [-m magicfiles] file...
Usage: file -C [-m magic]

$ split --help

Usage: split [OPTION] [INPUT [PREFIX]]

Output fixed-size pieces of INPUT to PREFIXaa, PREFIXab, ...; default
PREFIX is ‘x’. With no INPUT, or when INPUT is -, read standard input.

IByner mokazaHa moasko nepeas JOCTYTHAS CTATh

?371ech IPUBEIEHBI TOTLKO Te PA3Ieshbl, KOTOPHE ByIyT aKTHBHO HCTIOIb30BATHCAB PAMKAX
kypca OCuC. Ouucanus Ipyrux pas3fesoB Bbl CMOXKeTe HAWTH B Kuurax [1] u [9]

3B OCHOBHOM 3TO KaCaeTCsl KOMAHJ HAMMCAHHLIX mpoekToM GNU
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-b, --bytes=SIZE put SIZE bytes per output file
-C, --line-bytes=SIZE put at most SIZE bytes of lines per output file
-1, --lines=NUMBER put NUMBER lines per output file
-NUMBER same as -1 NUMBER
--verbose print a diagnostic to standard error just
before each output file is opened
--help display this help and exit
--version output version information and exit

SIZE may have a multiplier suffix: b for 512, k for 1K, m for 1 Meg.

Report bugs to <bug-textutils@gnu.org>.

2.3 Ilepememenue no ¢aiiyioBoit cucreme

@aiin B Unix - 910 ocaoBa Bcero. CytmecrByer BbickasbiBanue "Unix - a1o daii-
Jet".

Nmsa daiima MOKET COCTOATH U3 JIIOOBIX CHMBOJIOB, KOTOPBIE MOXKHO BBECTH
¢ k1apuarypbl. Touka He nMeeT 0CODOro 3HAUEHUS - UM (haiiia MOXKET COmep-
KaTh ee unn HeT?. OOLITHO NMOJIL30BATENN IPUCBANBAIOT PACIIHPEHHS CBOMM
daitram, urodel paznuyarb ux tuin. Cucrema me ceasweaem munst Gatinoe ¢
ux pacwupenuamu. Hanpumvep daiin example.txt MOKeT ObITH UCIOTHAEMBIM
(uporpammoii), a moxer u #e ObiThb. A /bin/sh Kak HIPaBUIIO UCIIOJIHSEMBII.

O,ZLHaKO Y TOYKH €CThb CII€OUAJIbHBIE 3HAYCHNA

e TOUKa B Hauase (ailyia yKa3blBaeT Ha TO, YTO (hailsl - CKPBITHIN, HATPUMED

.profile

e aily . - ccbTKa HA TEKYNWii KATaaor (CM. IPUMEp OTHOCUTEILHBIX IIy-
Teif)

o bafis .. - CCHLIKA HA POTUTEILCKUN KATAJIOT

Ecsz BoI He 3HaeTe Tun daiina, npumenuTe KomaHy file.

$ file /home/work/0SIS/LAB/RUsak/demonl.c
/home/work/0SIS/LAB/RUsak/demonl.c: ASCII C program text, with very long lines

$ file /bin/bash
/bin/bash: ELF 32-bit LSB executable, Intel 80386, version 1, dynamically linked

Unix pa3nmgaer CTpodHbIE 1 3ari1aBHbe OyKBbI B nMeHnax. Hampumep namel . txt. 125
u NAME1.TXT. 125 - 370 pa3ubie (aiiabl.

403 HO cO3maTE DAt WM KATAJIOT ¢ IMEHEM U3 OJHHX TOUEK
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Daitnosag cucrema OC Unix gaBasercd enuHoOR. DTO 3HAYUT ITO, BCe (DAMITBI
HAXOZATCA B PAMKAX OTHON JIOTHIECKO CTPYKTYPHI - depesa kamanozos. B Unix
orcyrcryer nondrue "nuck"u "6yksa ycrpoiicrsa.

Hampuwmep - daiibr ¢ AuCKeThI 0OBIMHO HAXOAATCSA B /mnt/floppy, HO MOTYT
6bITH U B JTIOOOM JIPYroM MecTe.

Hauasom nepepa siBaseTcss KOpHEBOI Karaior (KOpeHsb), 0003HaAIaeMbIil / .

Paznenurenem Katajaoros sSBJASETCS TPSAMON it / .

Ilymv - mocaenoBaTeIbHBIN CIIHUCOK KAaTAJOTOB, KOTOPBIM HYXKHO TIPONTH,
4TOOBI IOCTUTHYTH (Dailsia un KaTasaora.

Ectb 2 Buma myTeit: abcosomuniti 1 omuocumenbHviil.
Abcoromuwtil - TOTHBIN Iy Th OTHOCUTEIHHO KOPHEBOTO KATAJIOTA

llprMeps a6CONOTHHX NIyTel:
/etc/init.d/apache
/bin/sh

/usr/local/share

OMHOCUMENDHBIT - OyTh OTHOCUTEJILHO TEKYIIETO KaTaJora

[lpuMeps OTHOCUTENBHEX IIyTel:
./a.out

labal/text.cpp

../index.html

2.3.1 KomaHabl iepeMernieHns

e cd - mepeMertieHne MeXK Iy KaTajaoraMu. MoxkeT UCoab30BaThCa B 2-X Ba-
pUaHTax:

TepeMelleHre MO yKa3aHHOMY IyTH
$cd /usr/local

BepHYTbCH B LOMAWHKI KaTajoT
$cd

e pwd - NOKa3aTh TEKYIIUNA KaTAJIOT

$pwd
/home/user/08iS/metoda

e 1s- nokazarh cozjep:kuMoe karasora(daiiabr u nogkaranoru). Vimeer MHO-
JKECTBO KJIIOYell U PesKUMOB PaboThI

Bes mapaMeTpoB - BHBOJ, COIEDPXMMOTO TEKylero KaTajlora

$ 1s

literatura.aux Makefile metoda.dvi metoda.tex partl.aux
literatura.tex metoda.aux metoda.log metoda.toc partl.tex

part2.aux
part2.tex



2.4. KOMUPOBAHUE, YJIAJIEHUE, IIEPEMEIIIEHUE ®AUIOB U KATAJIOTOB9

C apryMeHTOM - BHBOJZ, COAEPXHMOT'O 3TOI0 KaTajiora

$ 1s /usr

bin doc games kerberos 1libexec man sbin  src X11R6
dict etc include 1lib local OpenOffice.orgl.0 share tmp

C xmouoM "-1" - moumH $opMaT BHBOozma (C Imom mHpOpMALmEil)

$ 1s -1 /home/user/0SiS
utoro 710

drwXrwxr-x 2 user user 1024 Uwor 11 14:11 Lectures
-TW-YWw-Ir-- 1 user user 123686 Hwor 12 12:53 lectures.rar
-IrW-IW-IW- 1 user user 1789 Mom 11 15:44 1hr10.log
-Irw-r--Ir-- 1 user user 0 Nor 11 15:44 lkypc.pdf
-rW-Irw-r-- 1 user user 438112 Anmp 20 1999 1short.dvi
-rw-r--r-- 1 user user 112747 Vwor 12 12:53 lshrtdvi.zip
drwxXrwxr-x 2 user user 1024 Uwor 14 18:50 metoda
-IW-Yw-Ir-- 1 user user 40960 Mwor 11 14:06 metoda.doc

2.3.2 TIlogknrouyenue apyrux ycrpoiicrs(amckosoma, CD-
ROM)

Yrobbl noaxaounTh yerpoiicrso (auckosoa, CD-ROM, paszen suuecrepa, ce-
TEBOH JIMCK), HY?KHO yKa3aTh MECTO, Kyza OyIer 0TobparKaTbCs ero ColepKu-
MO€. DTO MECTO HA3BIBACTCS MOYKA MOHMUPOSaHUus. TOUKa MOHTHPOBAHWS -
510 00brunblil Karasor. Ilocie nogkiodenus (B repmunax Unix - monmuposa-
HUA) KATAJIOT OymeT comep:Karh (ailyibl, pacnojokennbie Ha ycrpoiicrse. Cru-
COK TIOJKJIFOYEHHBIX YCTPOHCTB U MOHTUPOBAHWE - KOMaHIa mount (8).

O6BIYHO TIOKTI0YaeMble yeTpoiicTBa oTobparkatores Ha kKarasor /mnt. Ha-
npumep /mnt/cdrom, /mnt/floppy.

Orkuouenue (pasmonmuposarue) POU3BOAUT OTCOEIMHEHHE YCTPOICTBA
OT JepeBa Karajgoros. Komamga umount (8).

2.4 KonmpoBaHmue, yaaJjgeHne, nepeMernienue daii-
JIOB M KaTaJIOTOB

® CPp - KOIIUpOBaHUE

KOIIMpOBaHNEe OLHOTO daiima B IOpyroi
$ cp src.file /tmp/dest.filel

KOIUpOBaHUEe HECKONbKUX dalinos B gpyroil xaramor
$ cp *.tex metoda.dvi /mnt/floppy

KOIIMpOBaHNE KaTaJlorOB
$ cp -r metoda /archive/old.Docs
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e rm - yaasenue ¢gaiio n rmdir - yiaJeHue KaTajoros®

IpoCTOe yHAalleHHe
$ rm partl.aux intro.temp

yhaneHue Bcex dalinoB ms kaTanora
$ rm /tmp/*

yOaleHue KaTajlora
$ rmdir oLD.stupid.dir

e mv - epeMecTuTh(IIepenMeHOBaTD)

IepeMeCTUTh OIUWH (aiinm B Opyroi
$ mv src.file /tmp/dest.filel

IepeMelleHne HECKOJbKUX ¢aiinoB B Opyroil xartamor
$ mv *.tex metoda.dvi /mnt/floppy

IlepeMelleHue KaTaloT OB
$ mv metoda /archive/old.Docs

e mkdir - cO34aTh KATAJJOT
cozzmaTh 1 unu 6ojee KaTanoroB
$ mkdir /tmp/dir.12345
$ mkdir empty.DIR DiRecTorY

2.5 HWudopmalmusa o cucreMe

® DS - CIIMCOK 3aITyIIEHHBIX MPOIECCOB
e who - CIIMCOK MOJIB30BATENEH, PADOTAIOIINX B CUCTEME

e date - Tekyliad JlaTa U BpeMd

w - obmas nHGOPMAIUS O CUCTEME

llpuMeps :
[lpomeccH Ha TeKyumel KOHCOIR
$ ps

3642 pts/1 00:00:00 bash
4548 pts/1 00:00:00 ps

l'[pou;eccm KOHKPETHOT'O IIOJIb30BATEJA

5paBoraeT TONBKO AT NYCMBLE KATAIOTOR
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$ ps -u user
1766 7
1853 pts/2
3642 pts/1
4553 pts/1

00:00:04 xterm
00:00:13 vim
00:00:00 bash
00:00:00 ps

Bce mpomeccr
$ ps -ef (mug BSD m Linux - ps ax )

UID PID PPID C STIME TTY
user 1766 1176 0 06:45 7
user 1768 1766 0 06:45 pts/2
user 1853 1768 0 06:56 pts/2

<IpONyIleHO - CIMCOK 52 CTporm>

$ date
Coét Uwor 15 10:34:17 EEST 2002

$ who
root ttyl Jun 15 10:24
work tty2 Jun 15 10:24
user pts/1 Jun 15 09:18
$ w

10:35am up 4:14, 3 users,
USER TTY FROM
root ttyl -
work tty2 -
user pts/1 -
2.6

e Write momb30BaTenb - MOCJATHL COODIICHUE

$ write studil
HabpaThb TeKCT coobmeHus
HaxaTp <ctrl+d>

TIME CMD

11

00:00:04 xterm -title Terminal
00:00:00 bash
00:00:13 vim part2.tex

IDLE
11:25
11:11

1.00s

6

e talk moab3OBaTENb - ABYXCTODOHHUN HaT

e mail - 3JIEKTPOHHALA IIOYTA

[locimaTe nmuCHMO

$ mail stud7 //mokampHOMY IOIH30BATEND

Subject: test

6ctrl+d BoCTpHHEMAETCS CHCTEMOM KK KOHEI[ BBOZA

JCPU
0.02s
0.03s
0.14s

OO61meHne MexXJ1y I0Jb30BaTEIAMU

load average: 0.09, 0.04, 0.01
LOGING@
10:24am
10:24am
9:18am

PCPU
0.02s
0.03s
0.01s

WHAT
-bash
-bash
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HabpaTb TeKCT coobmeHns
HaxaTp <ctrl+d>

$ mail user@tut.by //ymameHHOMy NOIL30BATEIL

2.7 IIpocmotp, co3pganmue, oobeauHeHne PailjioB

e cat - BBIBOI comepKuMoro ¢aiia Ha dKpaH
e more - pasbuenne BXomHOro aiima Ha CTPAHWIIHI
e less - mpocMoTp baiiios (BBIXOX MO KJIABUIIE q)

[TIpuMeps
BuBozm Ha sKpaH daiira
$ cat file

KommpoBauue o¢aiina
$ cat file >file2

O06bemunenune 2-x ¢alimoB B TpeTHi
$ cat filel file2 >end.file

llocTpauuuHLi BHBOI ¢aiima Ha 3KpaH
$ cat large.file |more

BBox Qaiina ¢ KIaBHATYPH
$ cat >new.text
<gabupaeTcs TEKCT>
<ctrl+d>

2.8 0O0beauHeHVEe KOMAaH]T

Wneonornyecku, Unix - 370 cobpanune H60JBIIOr0 KOINIECTBA HEDOIBIINX yTH-
JIUT, BBITIOJHSIOMNX KAKYIO-TO OJIHY JIOKAJIbHYIO 3aa4y. Ho nemaromumMu cBoio
3339y JIydIlle BCErO, BO BCEX BO3MOXKHBIX BAPUAHTAX U PEKUMAX.

Durbmpout - 3TO TPOTPAMMBI, TPEIHASHATCHHDBIE IJIsT 00PAOOTKH TEKCTa, TEM
WU WHBIM CIIOCOOOM.

YacTo oHM TPUMEHAIOTCS B CBA3KE € APYTUMHU KOMaHIaMu, o0pasys Konsed-
epw. Konrseitep obo3Haaercs cumBosiom |. Ero 3madenne ciemyromee: mporpa-
Ma CJIeBa OT KOHBelepa Mepenaer CBOU BBIBOM, HA BXOJ MPOTPAMMBI CIIPABa, OT
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konseiiepa’. IIpocreiimmii npumep: $ cat myFILE|more®. B Unix sror meros
Ha3bIBAIOT nepenanpasserue. Ilonpobuee o nepeHanpasjeHun - B 3.4.

B obmem caydae, bumbTphl auTalOT CBOIt cmandapmuniili 6600 W MUINTYT HA
cmandapmuniii 6b60d. Ecin He GbLIO TTepeHANpABICHNA, TO BBOIOM CUMTACTCSA
KJIABUATYPA, a BBIBOJIOM - 9KPAH.

Yacro ynorpebumbie (GDUIBTPHI

e grep’ - nouck B daiine Mo 06pasIy
IlprMep: $ 1s /usr/include | grep "stdlib.h"

® sort - COPTUPOBKA COAEPIKMMOTO
e wc - crarucruka 1o ¢aiiny (Kos-Bo 6yKB, 6aiiT, CTPOK U T.II.)
e head u tail - nokazars nagano(head) u xouer(tail) daitna

e tee - OMHOBPEMEHHBIH BBIBOJ, B (DAill 1 HA SKPaAH
Ipmep: $ 1s -1 /tmp | tee all.tempfiles

2.9 IIpuemb 3¢pPpexkTuBHOIT PAdOTHI

O6os04Ka bash obnagaer 3 6a30BBIMU CpefcTBaMU aBToMarn3anun'’, nemaro-
UMY PaAbOTy B KOMAHIHON CTPOKE IPOCTOH U JIETKOH:

1. ABromonoJiHeHue myTel U KOMAaHI

Hcenoavsosarue: nabpars 1 wianm 6osee HAYAJBHBIX CHMBOJIOB KOMAHIbBI
un HaxXarh TAB. Ecin cuMBOJIOB XBarTaeT IS ONPEIe/IeHHsT KOMAHIbI, TO
HemocTarIme Oy ayT n0HaBIEHBI ABTOMATHIECKU. Ken cymecTByer Gostee
1 momxomsIImeil KOMaHIbl, TO IPY TOBTOPHOM HaKaTuuu TAB Ha 9KpaH BbI-
CBETUTHCS CIIHCOK BO3MOXKHBIX KOMaH . MoxKHO Torma m00aBUTH HECKOIb-
KO OYKB M OJHO3HAYHO OIPEIEJUTh KOMaHIy.

$ la<TAB>

lambda last lastb lastlog latex latex2html
$ last<TAB>

last lastb lastlog

$ lastb<ENTER>
lastb: /var/log/btmp: No such file or directory
Perhaps this file was removed by the operator to prevent logging lastb info.

TKoHBeiep MOYKET MTPUMEHATHCS HECKOIBKO a3

8To wTo BEIBOAMT cat MOCHITAaeTCA Ha BXOJ more. A more BHICTYTAeT 3/eCh B KauecTBe
IpocToro hUIbTPA.

9CymecTByeT 1eoe ceMeficTBO grep-KOMaH[ : grep, egrep, fgrep

0TToapobuee 06 asromaruzannn BASH - B [12], [9], man bash
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s noucka komman ucnosibdyercs nepemennas PATH (cm. 2.1).

TouHo Tak »e paboTaeT aBTOAOIOJHEHHE JJIs IMyTel: BBOIUTHCS KYCOUYeK
myTu u nocyie Haxkarus < TAB> mpoucxomuT momosHeHme myTH.

Ilpumenanue. ApTomononnenue e paboTaeT At KJII0UeH KOMMAHT, (1s --he<TAB>
- Byner 6e3pe3yabTATHBIM) U JIJIsI APIYMEHTOB KOMMAHJIbI man.

. Ucropus xomansm

s npocmorpa ucropun - history. s obpaineHusi K KOHKPETHOMY
NYHKTY BcTopun - !HoMep. MOXKHO MPOKPYUIUBATH MCTOPUIO C MOMOIIIHIO
KaaBuml "BBepx" u "BHEU3'".

. PenaktupoBanue KOMaHIHONH CTPOKU

BosmoxuO ¢ momombio kiasuin "Bupaso" u "Bieso". Ha nadasno crpokun
- ctrl+a, Ha KoHer - ctrl+te.



I'maBa 3

Shell (ob6onouka)

3.1 Ilonarme 000/109KU

Ob6oaouru (Komanduoe unmepnpemamops, npoyeccopul, shells) upeacrapisaor
co0bOil TIPOMEXKYTOUHBIE YPOBEHBb Mexk 1y noab3osarenem u OC. Onu aHamu3u-
PYIOT KOMAaHIHYIO CTPOKY, BBIIOJHSIOT MPeodpa30BaHUS apTyMEHTOB KOMAH],
HAXOJI ¥ BBIMOJIHAST KOMAH/IBI.

Shell 3To oObruHAST TPUKIAAHAS pOrpaMMa. OHa He SIBJISETCST YACTHIO Sapa,
¥ TTO3TOMY MOXKET OBITh 3aMeHeHA Ha JIOYI0 APYTyI0, HAIPUMED, HA UTPYIIKY
WJIN TEKCTOBBIN penakTop. M3 obosouku MoxKeT ObITh 3almyleHa Jpyras 060-
JIOUKa (MM TaKast ¥Ke), 9T0 JaeT JONOJHUTEIbHbIE BO3MOKHOCTH.

Buger shell: sh, csh, ksh, zsh, tcsh, ash u apyrue.

B kypce 6yner pacemarpusarbest Bourne Shell - sh. O6omouku, coBMecTuMbie
¢ Bourne Shell cymecrsyior mmsa Bce Bepcuit Unix. Ha maGoparopubix paborax
Gyaer ucnonbzoarbed bash (Bourne Again SHell).

3.2 Bourne Shell

Cuenaputi (cxpunm) obonouku mpencraBiaser coboil TeKCToBbI daiin, KoTo-
PRI 330aeT BBINOJHEHHE TMOCTIeI0BATeILHOCTH deiicTerii. CreHapuii MoXeT co-
JIepKaTh JIIOYIO TOC/IEI0BATEIbHOCTD KOMaH | (KaK BHYTPEHHMX KOMAaHJ 0060-
J04KH, rak u BaemHux komana UNIX, ¢ aprymenramu usin 6e3 HUX), BHI3OBOB
POrPAMM WJIM APYTUX HAMMCAHHBIX DAHEE CIEHAPUEB.

ITpo Shell MOXkHO cKa3aTh, 9TO ITO U MPOrPAMMA U S3BIK MPOrPAMMUPOBA~
HUSH.

Pabora nonp3oBaresiss B KOMaHIHON CDOKE HUYEM HE OTJIMYAETCHA OT BbIIIOJ-
HEHUsI JJIUHHOTO 3AMTyTAHHOTO CKPUIITA.

Mexanusm pabOTBI CKPHUINTA: TPHU 3aIyCKe CKPUITA W3 KOMAHIHON CTPOKH
3aIyCKAeTCA KOIHUs WHTEPIPETATOPA, JJid KOTOPOrO BBOIOM CJYXKHUT CKDHIIT
(xak-6yATO MONB30BATED CAM BBOIUI 9TH KOMAHJIbI).

15



16 I'VIABA 3. SHELL (OBOJIOUKA)

Cnocobw. 3anycka: o nmenn, bash uvs.
st 3anycka no umenu, daitn ckpunra goszkuen umers arpubyr X (eXecutable
- ucuosnsemblit). [Togpobuee 06 arpubyrax Gyuer packazano B 77

3.2.1 CrpykTypa CKpUOTOB

# - TO, UTO CHAeyer 33 HUM(B TOM YHUCJIE U APYTUe #), ABJIseTCs KOMMEHTAPUEM.

KomMenTapuu MOryT 3aHUMATH BCIO CTPOKY WJIU CJIEIOBATH 33 KOMAHJIOMN.

\ - 0003HaYAET, ITO CTPOKA MPOIOKUTCA HA CIAEIYIOMEH cTpoKe (aiiia.
MokHO 3amucaTh HECKOJIBKO KOMAHI B 1 CTPOKY, Pa3AeIeHHbIX ; .

3.3 IlepemenHbIE

3HadeHue IIePeMeHHON - CTPOKa, KOTOpasl NIePeIaeTcsl IPUCBANBAHNIEM.

Vi = 5; v2 = "string" !

IIepemenHoil Takke MOXKHO IIPUCBAMBATH 3HAUEHUE, KOTOPOE BO3BPALLAETCs KO-
MaHIOM.

V3 = ‘pwd¢

Tlonygenne 3nadeHus

$I/IMH_HepeMeHHOI'71 - B 3TO MECTO IIOJCTABIACTCA 3HAYECHUE HepeMeHHOﬁ.

$ (uMsi_mlepeMeHHOH) - OT/IeJIsIEM IIEPEMEHHYIO OT HOC/IEAYIOIMX CUMBOJIOB.

llprmep:
$ echo result = $(v1)2 +
result = 52+

B shell cymecTByeT psam npedonpedeiernvis TepeMeHHBIX?:

HOME - momarmrHuii KaTajor I0JIb30BaTENIs

PATH - myTh MONCKA UCHOJIHSIEMBIX MPOTPAMM

e MAIL - mosrrOe uMs daiiia ¢ MOYTON MOTH30BATENA

PS1,PS2 - uepBuunoe u propuunoe npuriamenue shell (3navok $, koro-
PBIil UINETCA B IPUMEPAX - ITO MEPBUYHOE MTPUTIAIIECHYE).

B shell cymecTByer pan nmepeMeHHBIX, KOTOPBIE OPeaeasaioTCss 000I09KOH 110
XOJIy BBIMOJHEHUs] CKPUIITOB. DTO TAK HA3BIBAEMBIE 8CMPOEHHbLE TIEPEMEHHBIE:

1. $0, $1, $2, ... ,$9 3HaueHUd MAPaAMETPOB, MEPEIABAEMBIX CKPUIITY U3
KOMAaH/IHOW CTPOKH.

13gavenus mepeMeHHBIX 6yAyT MEPEeXOAUTh U3 IPHMEPA B MPHMep
21loaHBIH CHHCOK BCTPOEHHBIX W IIPEIONPEIEJCHHBIX HePEMEHHBIX MOXKHO HAHTH B man

bash
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2. $0 - mMs CaAMOTO CKPHIITA.
Ipumenarue: XOPOIIHil CTUIb IPOrPAMMHUPOBAHNS BbLIABATH UM CKPUII-
Ta 10 $0 B BBLIABAEMOM CKPHUIITOM COODIIEHUN.

3. $# - ynCa0 MAPAMETPOB, MEPEIAHHBIX CKPHUIITY;

4. $* - Bce mapaMeTpsl, nepegaHubie ckpunry. [Ipeacrasastor coboii eannoe
CJI0BO, 3aKJIIOUEHHOE B KABBIYKH.

CyIHeCTByIOT TPHU BHUAA KaBbIYEK IIPDU IIPHUCBaWNBaHUU IIEPEMEHHDBIX!:

e ’ 7 - HEMOCPEACTBEHHAsl TOJCTAHOBKA, Hampumep: v4=’$vl’ mpucsout
$vi, a me 5.
e " " _ [OACTAHOBKa IMOCTe MHTeprperannu cuMbonoB \ um $. Hampumep:

vb=$v1. [lepemennoii vb npucsonTcst 5. 3anucu 63 MoACTAHOBOYHBIX CHM-
BOJIOB 9KBUBAJIEHTHDI.

HanmpuMep mpucBawBaHme
v6=string
v7="string"
v8=’string’
JacT OOVHAKOBHU pPe3yIbTaT. KaBHYKM ONHOI'O BWIA 3KPAaHWPYWT IpPyTHe.

e ¢ ¢ _ BpllIOJIHEHHE KOMAaH/Ibl BHYTPU CKOOOK. Pe3ysibrar BbITOIHEHUST KO-
MaH/IbI Oy/1eT PUCBOEH [IEPEMEHHOA.
lpmep: $list=‘ls -a‘

ITo ymom9aHuio Bce mepeMeHHble JOKAIbHBI, TO €CTh CYIIEeCTBYIOT, TIOKA, BbI-
nonugerca ckputT. Irober caenars ux ranobanbubiMu (i ganuoro shell), nano
3a/1aTh MX [PU IOMOIIM €Xport. HampuMep: export vl
IIpu BBIBOjIE HEOMIPEIETEHHBIX IEPEMEHHBIX PE3YABTATOM OY/IET IIyCTas CTPO-
Ka.
I7is yanenns mepeMeHHOM NCIoIb3yeTcs unset CIuCoK_lepeMeHHHX. [Ipuvep: $ unset $vi $v3
Komanma set BBIBOOAUT CHHCOK BCEX YCTAHOBJAEHHBIX rmepeMeHHbIX shell.

3.4 TIlepenampaBJiieHue BBOJa/BBIBOIA

Kaxknast mporpammbel, 3amymientas u3 shell, mogydaer Tpu OTKPBITBIX MO-
TOKa BBOJA,/BBIBOJIA, KOTOPHIE MO YMOTYAHUIO ACCOIMUPYIOTCS C TEPMHHAJIOM.
IMToroku 3anatorcst HoMepamu( deckpunmopst):

e () cTaHJApPTHBIA IMOTOK BBOMA, aCCOIMUPYETCs C KJIABUATYPOI
e 1 CTAaHZAPTHBIN MMOTOK BBIBO/IA, ACCOITMUPYETCS C SKPAHOM

® 2 CTAHIAPTHBIA MOTOK OMMOOK, ACCOMUUPYETCSA ¢ IKPAHOM

$v4a
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Boabmuacrso yrunmut Unix ucnoas3yioT TOIBKO CTAHAAPTHBIE TOTOKH, 1O~
3TOMY /IS 3TUX YTUJIUT MOXKHO OCYIIECTBJIATHL IlepeHalIpaBIeHue.

Buapr nepenamnpasienns
e >file - MOTOK BBIBOJA epeHANpaBstercs B haiiy. lpumep: cat filel>file2
e >>file - JaHHBIE W3 ITOTOKA BBIBOAA JOOABISIIOTCA B (haii.
e <file - moyiyueHHUE NAHHBIX JJis CTAHIAPTHOrO BBOAA u3 (aiiia.

e pl|p2 - nepenada BbIBOAA MporpaMMbl pl HA BBOJ, IporpaMmbl p2 (KoH-
eetiep usu neumenosannoll Kanan). llpumep: cat spisok | wc 1

e n>file - mepeKIIOYEHNE TOTOKA C HOMEPOM 1 B (hafi.

e n>>file - MepPeKIIOUEHNE TOTOKA C AECKPUITOPOM 1 B DaiisI, HO JaHHLE
J00aBIgi0TCA B KOHeI (aifia.

® n>&m - O6bEIMHUTD MOTOKU C AECKPUIITOPAMY N ¥ 1.

e <<str - koHcTpyKuus "Beod adecy . Mcnonb3yer crangapTHBINA IOTOK BBO-
J1a 110 MOsIBJIEHUsI CTPOKM Str BO BBOJE M IIOTOM IIEPEJAET €ro Ha BXOJ,
mporpaMmMe.

llpuMeps :
1)1s -al | wc 1>&2 1>>wc.out
2)run 2>/dev/null nozaBieHMe BHBOZA OMUOOK.

3.5 IITa6nonsi(wildcard’s, mogcTaHOBOYHBbIE CUM-
BOJIBI)

O60s104Ka, O3BOISIET JEJATh TOACTAHOBKY UMeH. [lodecmanoeounsitll cumeon 3a-
MeHsIeTCsT 000J0UKOI Ha mMeHa, (PAiIoB, eC/IH YTO-TO B KATAJIOTe MOIXOINAT MO,
mabJIoH. DTO TOJIE3HO B CIIyYasX, Korma (hailjioB MHOTO WU HEOOXOIUMO BbI-
OpaThb HECKOIBKO (DAMIOB IO OIMPEeASTIeHHOMY ITPABUIY.

e * - 3aMeHdAeT J0H0e KOJIMYECTBO CUMBOJIOB (MOXKeT GbiTh U () , B uMeHH
daiina.

e 7 - 3aMeHseT J000i CUMBOJ B MMeHH (aiiia.

o [cumBoml] - 3amaer a1000H cUMBOJI M3 AnanasoHa.l[a-c1-3] Toxke 4T0 U
[abc123]

e \c-3auaer cumBoi ¢ OykBasbHO (aKpanupyem) , eciu ¢ 910 cueucumBoa(\,”?,", ¢, # u T.x.).

llpuMeps :

$ 1s [a-d]l* //Bce daiimn, HaumHawmmeca Ha a,b,c,d

$ 1s x*y // Bce, HaumHawmuWecs Ha X ¥ KOHYaWIWecs Ha §y
$ 1s *\ 7 // mpemmocmenmuuii cuMBon - mpobex
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3.6 YcJoBHOe BBIIIOJIHEHNE KOMaH/I

Crenyromast ynobHas BO3MOXKHOCTD - YCA06HOE 6binoaHenue. Ero cyTh TaKoBa:
[IyCTh BAIIN JEHCTBHS 3aBUCAT OT PE3YJIbTATA BBIIOTHEHUS MPEIbIAY X, Boiie
y¥Ke yIOMUHAJICA pasaenuTens KoMans ;2 (em. 3.2.1). Ho npu ucnonb3osanuu
73 ? HOCIemOBATENbHOCTh KOMAHJ BCEr/d BBIIOJHUTHLCA, BHE 3aBUCUMOCTH OT
PE3yJIbTaToB PABOTHI OTAEIbHBIX KOMaH I (OmubOK B HUX).

st moBeiiiennst tubkocTu pabotsl, B Bourne Shell cymecrsyior ciaemyromime
KOHCTPYKIIAH:

e p1&&p2 Beimoausiercs pl, ecau yaadHo (KoJ BO3BpaTa 03), TO 3aIlyCKaeTcd
p2

e pl||p2 - BeimonHsercs pl, ecim Heygauno (Kox BosspaTa He 0), TO 3amyc-
KaeTcd p2

e pl& - pl BemosHgeTca B hoHoBoM pexxkume, u shell wHe kaeT okoOHYAHMA
paboret pl (cm. ??, Kourpous 3ananuii). Obonouka cpa3y BbIBOAUT IPU-
rJIaleHne Ha BBOJI.

e (pl;p2;) - KOMAH/IBI BHIMOJHAIOTCS TIOCIEI0BATEHHO B HOBOM 000I0YKE.
o {pl;p2;} - KOMaH/BI BBINOIHSIOTCS [TOCJIEA0BATEIBLHO B TeKyIeil shell.

llpuMeps :
1) (ps; who) | more
2)mount | wc -1 > mounts.number &

Hpumenanue: mporecchl B (POHOBOM PEKUME HE MOTYT HCIOIb30BATH CTAH-
JApTHBIM BBOJ, W BBIBOJ, MOITOMY HX HAIO HepeHanpaBiarh. IIoTok ormubok
paboraer 6e3 u3MEHEHMUII.

3.7 VYcJjioBHBIE BbIpakeHUs

Cunrakcuc

if  ycmoBume
then

else

fi

B shell true (0) u false (e 0) umeror oOparHble 3HAYEHAS IO CPABHEHHIO €
Cu.. *

Yc0BHBIE BHIpAXKEHUsT MOXKHO 3AIIUCHIBATD B CTPOUKY, PA3JIesd ;.

YceimoBueM MOXKET ObITh PE3YyabTAT KOMAHJbl. JacTO MCIOIB3yeTcs test C
napamerpavu. Hambosee ynorpebumMblie 3HATMEHNS:

3Kompr BozspaTa s shell - mpotusononoxusr Cu (cM. 3.7)
4Bouee nOAPOOHO KOJBI BO3BPATA OTIEJBHBIX KOMaHJ Onmucanbl B man B myakre EXIT
STATUS nau DIAGNOSTIC uan RETURN CODE
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o test s daitn - aBagerca jau pazmep daitna oTAIHIHBIM OT 0

o test r daitr - mocrynen sin daita g YTeHus

o test f daiin - cymecrsyer sin daitn u aBisieTcs i OH OOBITHBIM
o test d daiisn - cymecTByer su baiin u ABASETCS I OH KATAJIOTOM

MozkHO 3anuceiBaTh 6e3 test, ncroab3ys TO XKe 3Hadenune B [ ... 1.
Hpumenanue. Mexxkay [, 1, if ob6s3aTe/IbHO JOKHBI CTOSITH TPOOETHI!

llpuMep: CcilefyWIie 3alHUCH SKBWBAJICHTHH:
1)if test f $HOME/file.txt

then
echo OH ecTn!
fi
2)if [ -f $HOME/file.txt]
then
echo OH ecTn!
fi

3) test f $HOME/file.txt && echo 0 ectTn!

3.7.1 CpaBHeHHE CTPOK

e cTpoKal = cTpokaZ2 IIPOBEPKa Ha PABEHCTBO
e cTpokal != cTpoka2 IIpOBEpPKa HA HE PABHO

e -n $mepeMeHnHad true, €cJM CTPOKA MUMeET HEHYJIEBYIO JITHHY

llpuMeps :
1)if [ $v1 = abc ]; then; echo loTpscawme!
2)if [ -n $empty ]; then; echo [eficTBuTensHO

3.7.2 CpaBHeHUe YuCEJ

AprymenTtamu SBASIOTCH $X(3HaUYEHHe NepeMEeHHOl) Ul Yucyio’:

1. $x eq $y true, eciu aprymMeHTHI PABHBI

2. $x ne $y true, ecqiv apryMeHTHI HE PABHBI

3. $x gt $y true, ecsin 3HaUEHUE X BOJIbINE 3HAYUCHUS

4. $x ge $y true, eciv 3HaveHUE X OOIBIIE JUOO PABHO 3HAUEHUIO Y

lpuvep: if [ $# eq 2 ]; then; echo 2 apryMernTa

5Ty mabmogaeTcs HEKOTOPOE CXOZCTBO C acCeMBIepoM
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3.7.3 CioxkHble BbIpaXKEHUI

1. !BEpaxemme - oTpHuIaHNE
2. BHpaxeHMel a BHpaxeHme?2 - jormdeckoe 1

3. Brpaxenuel o Bhpaxenme?2 - jnorudeckoe VLJIN

llprmep:

Dif [ 1\ $x eq $y\) ]

2)if [ $a ne 3 a $b 1t $c ]

3)if [ $x = $y a \( $n 1t 0 o $m gt 30\) ]

Ipumenanue: CkoOku sKkpanupyorcs (cM. 3.5), TAK KAK OHU MMEIOT CHelraJlb-
HbBIH CMBICJL JJ1d KOMaH1 ([I0CJIeI0BATEIbHOE BBIIOJIHEHHE B HOBOM 9K3EMILISIPEe

shell).

3.8 IIukJjbr

B st3wike shell ecTh HECKOIBKO BUIOB IUKJIOB. HacTo ymorpebumMbie u3 HuX:for,
while .

o IIuks for® BBIIONHUTLCA CTOIBKO pa3, CKOJBKO CJIOB B CIIMCKE. Var IIO-
CJj1e10BaTEe/IbHO IIPDUHUMACT 3Ha4YCHUA U3 CIIMCKA. CHI/ICOK MOZKET (bOle/I-
POBATHCS BPYYHYIO, KaK BBIBOJ, KOMaHIbI (‘KOMaHIA') WA C HOMOIIBIO
1abI0HOB.

for mepeMeHHas in CIMCOK
do

done
o [Tuk while BBITIOTHSETCS, TOKA YCIOBHE HE CTAHET JIOXKHBIM.

while ycmoBme
do

done

ITpuMeps:

while sleep 60
do

who | grep mary
done

SBASH nosuepxusaer Takxke nuxbl B crute Cu: for ((i=1; 4 < 105i++)) - ¢ 2 orkpbiBa-
IOUUMY U 3aKPHIBAIOIUMHU CKOOKAMU.
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for user in ‘who‘
do

echo u aToT $user 3mecn!
done

for i in * ; do echo $i; done #skBUBaJIeHT ls.

DJIeMeHTHI TIUKJIa MOXKHO 3AMUCHIBATE HA, OTIEIbHBIX CTPOKAX WM PA3IEIIsst
7. D1r GOPMBI 3AIMNCH AKBUBAJEHTHDI.

Ipumevanue. Ecmu BBOIUTHb B KOMAHTHOM CTPOKE MUKJI, YCIOBHOE BBIpaZKe-
HUE WM MPOCTO He 3aKPbITh CKOOKY (KaBbluku) TO npu Haxkaruu ENTER 06Go-
JIOYKa IPEIJIOKUT BBOAUTH OKOHYAHWE KOMAaHABLI HA CICAYIOIIEH CTPOKE.

CyuiecrByer ecmpoennas(cum. 3.9) komanga break st BBIXOIA U3 [HUKJIA.

3.9 O®OysKOUM
st yropsitouMBaHs CKPUITA MOJIB30BATENb MOXKET ONPEIETUTh (DYHKITHIO:

vvs_¢yurmuu ()
{

KOMaHIIbL

}

Cunrakcuc u nepegava apryMeHTOB - KaK Yy CKPpUIITA.

[lpuMep: oTobpaxaeT B IpUIIAlICHAW UM KaTajiora
med ()

{

cd $x

PS1 = ‘pwd®

}

Komanmpr pasmensiorca Ha ecmpoenmsie (B O0ONOUKY) U 6HEWHUE. 3AITyCK
BCTPOEHHOM KOMaH/IbI He TpebyeT CO3/JaHus HOBOI'O IIPOIECCa.
PacmpocTpanentble BCTpoeHHBIE KOMAHILE: cd, pwd, echo, exit, set, unset.

3.10 BreimosHeHue apudMeTUYIEeCKUX OTepaImii

Baorcrnoe s3ameuarue. B shell BeImOMHSIETCS TOABKO HEIOIUCTCHHAS apudMeTH-
Ka'!
expr cTpoxa MpeobpasyeT CTPOKY B uncjo. Hampumep: expr 23.
Bouosnsitores onepanuu: +, -, *, /, % (genenue no moxyswo). x upuo-
pUTET OOBIYHBII.

7 st aBaomeif TOYKH M CJOKHBIX BHIUHCIEHNH MOYKHO MCMOIB30BATH MPOTpaMmy be



3.10. BBITIOJTHEHUE APU®METUYECKNX OITEPAIIII

llpuMeps :
1)a = ‘expr $a + 3¢
2)b = ‘expr 2 \* 3¢ - cuMBom \ OTMEHSeT CIELWANbHOE 3HAYEHUE *.

Ilpumenwanue. Hucaa u onepanuu pasaessiioTcs IpobeTaMu.

23
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I's1aBa 4

TekcroBblii pegakTop VI

Penakropsl mia Unix gensTcs Ha 2 TPYIIILI - PEIAKTOPbI KOMAHIHOrO cTujis(Vi,
emacs, joe, ed) u menw-opuentTuposannbie (mcedit, kwriter, kword).

PenakTopbl KOMaHIHOTO cTUig OBBIMHO PaBOTAIOT B KOHCOABHOM (MeKcmo-
6om) pexkume. Bee geficTBus B HUX BBIIOJHSAIOTCS IOAA4EH IPAMBIX yYIIPABIISIO-
IIUX KOMAaH], 3aKPEIJIEHHBIX 38, ONPEIeIEHHBIMU COUETAHUSIMU KIABUII. MbIb
¥ MEHIO B HUX, KaK IPABUJIO, HE UCIOJB3YIOTCH.

PenakTop vi mpucyTcTBYeT Kak CTaHIAPTHBINA B jiI000i Unix-mioqobHoi cu-
creme! . CymmecTByeT HECKONIBLKO PETAKTOPOB OCHOBAHHBIX Ha vi: vim, elvis.

CoBpemennbie KjoHbL Vi (vim K npuMepy) obiasator odenb Goubliioii dhyHK-
[IMOHAJILHOCTBIO, CKPBITON 33 acKeTUIHbIM uHTepdeiicom. PemakTop vi mzHa-
YaJbHO CO3IABAJICS KAK KPOCC-TLIAT(OPMEHHBIH, KOTOPLIH 00sg3aH paboTars Ha,
JIFOOBIX THITAX TEPMUHAJIOB ¥ BUPTYaJIbHBIX KOHCOJIEH. Bee nelicTBus B HEM MOXK-
HO OCYIIIECTBUTDH HE MOKW/IAas OCHOBHON, aiaBuTHO-1HGPOBOH, YACTH KJIABHA-
TYDBI.

Hpumewanue. Janee mbl Oynem paccmarpuBarh pegakTop vim. OHako Bee
OTMCAHHBIE KOMAHIBI MOYXKHO OyIeT NMPUMEHWTH B JIIOOOM Vi-COBMECTHMOM pe-
JTaKTope.

4.1 PexxuMbl paboThI

B vi cymiecrByer Tpu NPUHIMIIMAILHO PA3IMYHBIX PEXKUMA PAOOTHI:
- Komanmmmerii pexxum (command mode)
- Pexum BBOga (edit mode)
- Pexkum nocrpouHoro pepaktupoBanus (ex mode)

Komanonnii pestcum BKIIFOYAETCS 110 YMOJYAHUIO IIpH 3amycke vi. B srom
PEKUME HAXKATHUS KJIABUII He NPu60dam K BBOLY CUMBOJIOB, 8 WHTEPIIPETUPY-
FOTCS KaK BHYTPEHHHEe KOMAHIIbI TIEPEMEIeHNs 110 TeKCTY W PEIAKTHPOBAHUS.

1B stom kauectre om BHecen B crammapt Single Unix Specification

25
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Iosromy nombiTKa HEMeIeHHO Ha4aTh BBOJ Tekcra (Kak B DOS/Windows) un
K Y€MYy He IIPUBEJIET.

Ipumenanue. Eciu Bbl HE 3HAETE, B KAKOM PE2KUME HAXOUTECH, TO HAZKMUTE
kjaasuiry ESC miid nepexona B KOMAHIHBIR DEXKHUM.

Coznanue TeKCTa B KOMAHIHOM PEXKUME HEBO3MOXKHO. JIJisl 3TOr0 HyKHO 116
peiitu B pestcum 660da. st aT0r0 CiyzKar KoMaHAbl (KOMaHAHOrO pexxkumal) a
(or append - nocsie Tekymieil no3unuu Kypcopa) u i (or insert - mepen reky-
wieit nozuimeil Kypeopa). B pexxume BBoja HazkaTUsl KJIABUIL IIPUBOAAT K BBOLY
OOBIYHBIX CUMBOJIOB, IO3BOJIfAs CO3aBATH HOBBIA TEKCT WU PEJIAKTUPOBATH CYy-
IIECTBYOMTUH.

Bozspar B KOMaHIHBIA PEXKUM OCYIIECTBIISETCA HAYKATHEM KJIABUIIY escape.

Haga onepanuit ¢ nokymenramu (dbaiinamu) npennaznader ex-pestcum. O
BBI3BIBAETCA KOMAHJON : KOMAaHIHOIO pexkuma. [loce 3Toro Aaercs KOMaHaa
ex-pexknma. Hampumep:

® OTKDBITH CYIIeCTBYIONMi (baiin (e mia_daitna)

e BcTaBuTh DAyl B O3UIMIO Kypcopa (:r uMs_daiina)

e 3anucarb Gaiin (:w), B TOM 4ducie o apyrum umeneM (:w ms_dalina)
® BbIXOJ U3 coxpanenHoro daiina (:q)

® BbIXOJ| C LIPEJBAPUTEIIbHBIM coXpaHeHueM daiina (:x)

Korma BBl HaxomuTECh B €X-PEKUME, TO B HIDKHEM JIEBOM YIJIy IKPAaHA MMO-
SIBJISIETCST .

Boamoxno coBmernierne koMan ex-pexxnma. Hanpumep :wq.

Komanna ex-pexkuma OTIPABILIETCd HA BBIMOJHEHHE HAXKATHEM KJIIABWIIA
Enter mocjie 4ero mpoOUCXOJUT BO3BPAT B KOMAHIHBINA DEIKUM.

Ipumenanue. TonbiTKa 3arpy3urh HOBBIH (daiin (KOMaHIOM :e) uiu 3aBep-
muTh pabory pesakTopa (KOMaHION :q) IpPU HECOXPAHEHHOM cTapoM aiiie
BBI3OBET OIMHOKY.

4.2 Iloay4dyeHue momMoIiu

[TomyunTs cipaBKy MOMKHO HCIIONB3YS €X-KOMaHTy :help.

[Mompasaenst cripaBku BhIeNeHbI 3HAUKaMU | pasgen|. CipaBky Mo HUM BbI-
3bpIBaeTCa 4yepe3 :thelp pasgen.

Ouenb 1oJsie3HbIM SABJISETCA YaebHUK 10 vim - vimtutor. C ero momornbio
MOYKHO OCBOWTH OCHOBHBIE HABBIKM MCIOTH30BAHUA Vil.

4.3 3amycK m OCTaHOBKAa peJIaKTopa

Vi (vim) mMoxKeT OBITH 3aIyIEH W3 KOMAaHIHON CTpOKM, ¢ mMeHeM (aiina uan
6e3 Taxosoro. Ecin ykazaHo ums daiiia, TO peJaKTop OTKPBIBAET ero>.

2Feaw daitn He CymecTByeT, TO CO3AeTCs HOBBIH
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llpumep: $ vi ~/texts/newtext.txt
Komanma vim 6e3 nmenu daitia OTKpoeT peJakTop Vil U BRIBEJIET 3aCTABKY.
s BbIx01a M3 penakTopa HaxkMmuTe :q uin :wq (em. "Pexkumvbl paborsi"4.1).

4.4 lIlepemelnieHne MO TEKCTY

B KOMAHIHOM perKHUMe CYMIECTBYIOT CIIEIYIONIe KOMAHIBL :
e h - Kypcop BJIEBO Ha 1 CHMBOJI
e 1 - Kypcop BIOPaBO Ha 1 CUMBOJI
® j - Kypcop BHU3 Ha 1 CTPOKY
e 1 - Kypcop BBepX Ha 1 CTPOKY
Taxoke, ecTb pacHIMpeHHbIE KOMAHIbI, JeficTByIONMe ¢ OJIOKAMU TEKCTA.

n4

e w um W - mepemerienne Brepea HA "MasleHbKOe CoBO"* m T.H. "GosbINOe

caoso™®
e b u B - mepememienne Ha3am Ha "Majerbkoe cioBo'u "Gosbioe ¢aoBo"
e 0 m $ - Ha HAYAIO M HA KOHEI[ CTPOKH
e ( ¥ ) - Ha HAYAJO MPEIJIOKEHNS U €r0 KOHeIl

Boobrie, my1st MHOruX KOMAaHI Vi XapaKTePHO HAJIMIHE MAPHBIX JJIEMEHTOB
- B HUKHEM M BepxHeM perucrpax oauoil kiapumu (e u E, w u W); neiicrBue
BTOPO# KOMAaHIbI U3 MMAPbI KaK ObI PACIIUPSIET AefiCTBHAE IIEPBOH.

Komanapr naBuramumm vi MOTyT HCIIOJIB30BATHC C YUCIEHHBIMUA aPryMeHTa-
MH.

Hanpumep koMama Sh epeMecTuT Kypcop Ha 5 CHUMBOJIOB BJIEBO (CdmTast
CHMBOJI B IIO3UIIUH Kypcopa), a komanaa 3B na 3 "Goubiuux"cioBa Ha3al.

Jlns mepeMertiennsa Ha, KOHKPETHYIO CTPOKY, MOKHO WCIOJh30BATH CJAETYIO-
myio KoMauay ex-pexuma: :N, rme N - Homep CTpoKH.

4.5 DBBoja u pegjaKTHUpPOBaHUE TEKCTA

Hutst co3manns TeKCTa HeODXOMMMO ITEPERTH B PEKUM BBOJIA.
st 3T0r0 CayKAT CASAYIONHE KOMAHIbL:

e i n I - BBOJ B NO3UUMHU KyPCOPa WIXA B HAYAJIE CTPOKHA

e a m A - BBOJ mocse Kypcopa WM B KOHIIE CTPOKHU

306wraH0 PABOTAIOT U CTPEJKH Ha, KJIABHATYDE, HO HE CTOUT MOJATATHCH Ha HUX
401aenpHOE CIOBO, OTAENEHHOe TTPOGETOM, 3HAKAME MPeNHHAHNS, -, -
506s3aresnHo oTHEIeHHOE TTPOGETOM
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TexkcT MOKHO H3MEHATH W B PEXKHUME BBOAA, MCmoab3ys DEL m BACKSPACE,
HO 9acTO y/m00HEe WCIIOIh30BATh KOMAH/IBI PEIAKTHPOBAHUA.

Komanapr pegakTrpoBanusa Ipe HA3ZHAYEHBI A1 U3MEHEHUS CYIIECTBYIOIIE-
TO TeKCTa Oe3 MepexoIa B PEKUM BBOJA:

® X - yJaJIeHue OJUHOYHOI'O CHMBOJIA
e dd - ymajeHne CTpoOKH

e dw - yJaJsieHue CJI0Ba

e d) - ynajieHue IpeIOKeHUsT

Kak n KkoMaHIbI IepeMeITens, KOMaHIbl PEJaKTUPOBAHNS MOMKHO HCIIOJb-
30BaTh C YUCJAECHHBIME apryMeHTamMu. Tak KoManna 5dd yaaauT TeKyIIyio CTPOo-
Ky u emie 4 cTpoOKU HUXKe ee, a 3dw YIAJIUT TPHU CJIOBA CIUTAS TEKYIIee.

4.6 KommpoBaHue m BCTaBKAa

B vim gns stux meseil cyImecTByeT OTOEIBHBIN DEXXUM - BbimeneHus, Visual
Selection (cm. man vim). OHAKO B GOJBIIUHCTBE CIyYaeB Mbl MOXKEM OGOHTHCH
CTAHIAPTHBIMA KOMAHIAMI:

e p - BcTaBuTh U3 Oydepa.

® yy - CKOUPOBaTh CTPOKY B Oydep

® yW - CKOMUPOBATH TEKYIEe CJIOBO B Oydep
® y) - CKOIMPOBATH [IPE/JIOKEHUE

e y} - cKomMpoBaTh ab3all

Ipumenwanue.B 6ydep Takxke momagaer Bce YIAATEHHOE C MTOMOIIBI KOMAH/T
x, dd, dw u um nmomobubIX. TakuMm 006pPa30M ITH KOMAHIBI MOTYT CIIYXKUTH JJIst
KOIMPOBAHUS C YIAJIECHUEM.

Bce BhIIenepeuncieHHble KOMaHAbl MOIYT HCIIOIB30BATHCA C YHCJIEHHBIM
aprymenrom. Hampumep: 3p - 3 pa3a BcraBuTh comepkumoe 6ydepa.

4.7 OTkar pgeilicTBuii

eiicTBre OMMOOYHO BBEJIEHHBIX KOMAH/I PEJAKTUPOBAHUS MOXKET OBbITH OTMe-
HeHo KoMaH 10l u (cokpamnienno or undo). IToBropHoe HaXKaTue - 0TMEHA TIpeJIbl-
aymero geficreus, u tak ganee. g ozspara (redo) omuGoYHO OTMEHEHHOI
orepaln UCIoJIb3yeTcsa control+r.
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4.8 lIlouck u 3amMeHna

st moucka 1o Tekcry ciayxkur komanaa / (npamoit casim). Ilpu BBOmE TOrO0
CHMBOJIa B KOMAH/IHOM DEXKHME B HUXKHEIl CTPOKE NOABIISIETCS CUMBOJ /, TOCTIE
KOTOPOTO BHI MOYKETE BBECTH 00paser IJIsi MONCKA. DTO MOMKeT OBITH TEKCTOBAST
CTPOKA WU Pe2YAAPHOE GHLPAHCEHUE (CM. b} ) Ilocne maxkaruss ENTER B Tek-
cTe OYIyT mofcBeteHHs ¢ Bee BO3MOMKHBIC BXOXKIEHHS CTPOKH IOHUCKA H KYPCOP
mepeiiner K mepBoMy JOCTYIIHOMY HaligeHoMy (ParMeHTy BHH3 IO TEKCTY.

L7t TOMCKa CIeAyIOMNuX BXOXKIEHNH CTPOKH [TOMCKA, CYIIeCTBYeT KOMAHIIbI
n (BHU3 1o TekcTy) U N (BBEpX MO TEKCTY).

JL71st TOUCKa, ¥ 3aMEHbBI TEKCTOBBIX (DPATMEHTOB, B TOM YHCJIE U C UCITOTh30Ba~
HUEM DeryJsipHbIX BIPDAXKEHUI, IpeIHa3HaYeHa KOMaHIa ex-pexkumMa : s(substitute).
dopmMaT KOMAHIBI:

:#s/pattern/string/onmusa
rue # - uHTepBaJ CTPOK (Yepes , wiu ; - cM. :help cmdline-ranges).

Ilpumevanue. oMU B CTAHIAPTHOM Vi HE TMOIIEPKUBAIOTCH.

Yacto yrorpebuMble OIIMH: € - MOJTBEPK AEHNE KaXKIO! 3aMeHbl, g - 3aMeHa
BCEX BXOXKJICHUI B CTPOKE.

IIpumenwanue. Ilonck u 3aMena B vi BO3MOXKHBI TOJBKO LTS TIOCIEIOBATENb-
HOCTH CHMBOJIOB, COCTABJIAIONIUX 1 CTPOKY. 3aMEHSIONIAs OCIEIOBATEIBHOCTh
CUMBOJIOB TOYKE TOJI2KHA, 00Pa30BBIBATE 1 CTPOKY.

4.9 BpI130B BHEIITHNX KOMAaH/]I

PepakTop vim dacTto HA3BIBIOT CPEOil, TAK KAK OH II03BOJIAET IIOJHOIEHHHO
paboTarh B CUCTeMe, He BBIXOIST U3 PEIAKTODA.

W3 vi MOXKHO 3amyCcKaTh BHEITHUE MPOTPAMMBI € TTOMOITLI0O KOMAHJIBI €X-
pexkuMa ! cmdlline:

[IpuMep
v 1s -1

:! man bash

Tak paborars ropasgo yaobHee, Tak KaK HET HATOOHOCTH ITOCTOSTHHO BXO/IATD
¥ BBIXOIUTH U3 pemakTopa. llpm 3amycke KOMaHIHOW CTPOKHU €€ BBIBOX, DyIeT
COXpaHeH Ha 3KpaHe N0 HazKaTudg noJjab3oBaresieMm Kjapuinn ENTER.

6310 crpaBesMBO TOMBKO IS Vim
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I'maBa 5

Perynsipuble Boipaxkenus. sed

Peeyasprve supascenus (reqular expression uau regezp) - CriequaibHbe CTPOKH
CUMBOJIOB, KOTOPbIE 3a/1af0TCsl JJIsi IOUCKA COBLaanomux dparmentos. nade
TOBOPSI 3TO CrIOcod onucanus HabopoB OYKB.

IIpocreiitmuv HAGOPOM SIBILIETCS CIIOBO, HO PETYJISIPHOE BBIPAYKEHUE MOXKET
BKJIIOYATH U [VIODAIBHBIE CHMBOJIBI, 3aMeHaomue apyrue cumposbl. Bee UNIX-
[IPOrPAMMBIL, OCYIIECTBIISIONIUE [TOUCK B TEKCTE, UCHOJIb3YIOT PErYJISPHbBIE BbIPa-
xeuus. Ecau ¢moBo wim (pasa OnMuCcaHbl PETYISIPHBIM BhIPAYKEHUEM, TOBODSIT,
9TO OHU COOTBETCTBYIOT PETYASPHOMY BBIPAYKEHUIO.

Pezyaapnvie ewnpasicenus - morrnoe, rubroe n 3¢ @PeKTuBHOE CPeacTBO 00-
paboTKU TEKCTOB. Y HUBEPCAJIbHBIE ITAOIOHBI PErYIAPHBIX BBIPAKEHUN CAMU 110
cebe HAIIOMUHAIOT MUHUATIOPHBIN I3bIK IIPOIPAMMUPOBAHUS, [IPEHA3HAYEHHbII
JIJTst OIIMCAHUS M aHaIN3a TeKkcTa. [Ipu TonoTHuTeIbHOM TTo/I/IepIKKe CO CTOPOHBI
KOHKDETHO! YTUJINTHI UJIU S3bIKa, TPOTPAMMUPOBAHUS PETYJISIPHBIE BHIPDAYKEHUS
CIOCOOHBI BCTABISATD, YAAIATH, BBIIEIITh TEKCTOBbIE NAHHBIE JIOOOr0 BHIA U
BBIMTOJIHSTH MPAKTUYISIECKN JIOOBIE ONEePaIi HaJl HAMU.

PerynsipHbie BbIpasKeHUS PACIIUPSIOT IPUHITUIIBL MEMACUMEOA06 (UAOA0HO6
uau wildcards).

Hekoropbie porpamMMbl HCIOIB3YIOT PErYJIsPHBIE BHIPAYKEHNS B YUCTOM BH-
ze (grep, egrep). Ho uaiie Bcero perysisipable BbIPazKeHU s UCIIOJIb3YI0TCS BHY TPU
CTIEITMATBHBIX ST3BIKOBBIX KOHCTPYKITHIA, T. H. "00epToK".

5.1 CrpykTypa peryjJsapHBbIX BbIPaXKeHU’iA

Perynsproe BbipazkeHre COCTOUT U3 JBYX THUMOB CUMBOJIOB. CHEuaibHbIe CHM-
BOJIbL HA3LIBAIOTCS MEMACUMB0AaMU. Bee ocraibible cuMBOJIbL (TO ecTh 00bIY-
HBI TEKCT), HABBIBAIOTCS AUMEPAALMU.

Perynsapubie BbIpaskeHNA MOXKHO PACCMATPUBATD KaK CAMOCTOATENbHBIH A3BIK,
B KOTOPOM JINTEPAJIBI BBHITOTHAIOT (DYHKIUK CJIOB, & METACHMBOJIBI - DYHKITUH
rpaMMaTuYeckux 3jeMenToB. CJ0Ba MO OIPEIeJIeHHBIM TPABUIAM O0beTuHS-
I0TCA CCPAMMATHYECKUMU 3JIeMEeHTaMU 1 CO3J1al0T KOHCTPYKIINM, BhIpaXKaroIue

31
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HEKOTOPYIO MBIC/b.

Jlns mpuMmepa: CyIecTByeT yVTHINTA grepl. IIpu 3amycke mporpamme grep
[IEPEIAETCsl PEryJIdPHOE BBIPAXKEHUE U CIIMCOK npocMarpuBaeMbix daiiinos. Ouna
COMOCTABJIAET regexp ¢ KaXKIOoi CTPOKOil daiija u BBIBOIUT TOJIHKO T€ CTPOKH,
B KOTOPBIX OBLIO HAIEHO COBIIAIEHUE.

$ grep ’cat’ filel.text

Ecom B nantem sbipaskenun (Tcatl 2) He NCHOMBb3YIOTCA METACHMBOJIbI, OHO (haK-
TUYECKU MPEBPAIIAETCS B CTPEACTBO "mpocToro moucka tekcra". Bymyr naiine-
HBI U BBIBEJIEHBI BCe CTPOKM (hailsia, ComepKaline TPYU CTOAININE TOAPT OyKBbI
c, aut. Cpean aHux GyayT BBIBEIEHBI CTPOKH, B KOTOPBIX BCTPEYALTCS CJIOBO
(x mpumepy) vacation. Jlaske ecim B CTPOKE HET CJIOBA cat, MOCIEIOBATE b
HOCTBb OYKB € a t B CJIOBe vacation BCe PABHO CYNTAETCS YCIEITHO HANIeHHON.
Heobxonmumo TOBKO HATHYUNE YKA3AHHBIX CUMBOJIOB.

5.2 IlpaBuia njsa peryjaspHbIX BbIPpa*kKeHUn

Cy1iecTByeT BCero aBa YHUBEPCAJIBHBIX MPABUIA IS PETYAAPHBIX BhIDAKEHUIN:
1. Ilpenmourenue OTAAETCS TOMY COBIAIEHUIO, KOTOPOE HAUMHALTCA PAHbIIIE.

2. KsanTudukaropsr (cMm. 5.5) Bcerna paboraior MakcuMmasibuo. Eciu neko-
TOPBII JTEMEHT MOXKET COBMAIATH MEPEMEHHOE YHCI0 PA3, MEXAHU3M BCe-
[JI [IBITACTCA HARTH MAKCUMAJIBHOE YUCJIO0 TOBTOPEHUII.

IIpu3naky XOPOIIO HAIIMCAHHOIO PErYJISPHOIO BBIPAKEHU:
® DEeryJIsAPHOE BHIPAYKEHHE JOJIZKHO COBIIAIATH TAM [JIe HyKHO U Hurae bosee
® DEryJISIPHOE BBIPAYKEHUE IOJI2KHO OBITH TTOHATHBIM U YIIPABISEMbBIM

® OHO J10J2KHO GbITh 3bderTuBHbIM ( GBICTPO NPUBOAUTD K COBIIAJIEHUIO UK
HECOBLA/IEHUIO B 3aBUCUMOCTH OT PE3YJILTATOB IIOUCKA)

5.3 JImaneKTbl peryjJagapHbIX BbIparKeHuii

B pazubix mporpaMmax peryaspHbIe BIPAXKEeHW: BBITOTHAIOT Pa3Hble Dy HKITHH,
[I03TOMY HAOOPBI METACKMBOJIOB U JIPYT'UE BO3MOXKHOCTH, [10/I/1EPKUBAEMBIE [IPO-
rpaMMaMU, TAK>XKe Pa3IAdaroTCod.

K npumepy, muaekThl peryiaspHbIX BhIpaskeHuil B sed, perl u grep umeror
3HAYUTENIHHOE TUCIIO OTINIHil MeXK Ty co00ii. Bosiee TOro, pa3anyHbie BapuaHThI
grep TOXKE MOT'YT HUCIOJIb30BAaTh Pa3HbIE JUAJIEKThI.

Hasnee n3joxenne OyAeT NPUIEPKUBATHCA AUAJIEKTA sed, C yKA3aHUEM OT-
JUYNH OT JPYTUX Pean3aInit peryasspHbIX BbIPAXKEHUIt.

LV runurer cemefcTBa grep NpeHAZHAMEHbI /IS TOUCKA, TEKCTa, 110 ITabOHAM PeryJsis PHbIX
BBIpAXKEHUH

2 Jlnst grep PEKOMEH/yeTCs 3aKII0YaTh [egexp B KABBIYKH, TAK KAK HEKOTODBIE METACHMBO-
JIBI UMEIOT J1JIst 000JIOYKH CIIeIMaIbHbIE 3HAYEHNS U BhIPAXKEHNE MOYKeT paboTaTh HEKOPPEKTHO
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5.4 MeTacuMBOJIBI

CyrmecTByer HECKOJIBKO THIIOB METACHMBOJIOB, BBIIOJHSIIONMX pasHble (DYyHK-
MU, 3HaYEHHe HEKOTOPBIX U3 HUX PA3JIUYHO B PA3HBIX YaCTAX BbIpAXKEHHs! (HUIH
3aBUCAT OT KOHTEKCTA).

5.4.1 Hauajio 1 KOHeIl CTPOKU

T~ (xpoimka) u "$.(monnap) npegcrapasaioT coboii HAYAIO U KOHEIL TTPOBEPSIe-
MOH CTPOKH.
IIpumepsnr:

1. "~cat. HaxOmWT BCe CTPOKH, B HAYAJE KOTOPHIX HAXOAUTHCH cat.
2. "~cat$. HAXOIUT BCE CTPOKHU, KOTOPHIE COCTOAT TOJBHKO U3 cat
3. "~$. mycras cTpoka

Ocobernocts "~ m "$1 B TOM, 9TO OHM COBHAZAIOT ¢ OIPEAENCHHON no3u-
yuetli CTPOKH, a HE C CAUMBOJIAMH TEKCTA.

5.4.2 CumMBOJIbHBIE KJIACCHI
COBHa,Z[eHI/Ie C OJHUM CHMMBOJIOM M3 HECKOJIBKHX BO3MOXKHbIX

ITpu nomoriu KoHCTpyKiuu " [. . .}, HA3BIBAEMOI cuMeoAbHbIM KAGCCOM (character
class), MOXKHO [EPEYUCIUTH CUMBOJIBI, KOTOPbIE MOT'YT HAXOAUTHCS B JTAHHOMN T10-
3UIUHA TEKCTA.

IIpumepsr:

1. Tgr[ealy. DTo obozragaer "HAWTH CHMBOI g, 32 KOTOPBIM HJIET T, 38 KO-
TOPBIM CJIEAYIOT € WJIM & W BCE 3TO 3aBEPIIAETCS CUMBOJIOM y'.

2. T[Ssleparate,. BO3MOXKHAA CMEHA PETUCTPA B MEPBOil OYKBE

KonmmvecTBo CUMBOJIOB B KJIacce MOXKeT ObITh jio0biM. Hampumep, kmacce
M[123456]1 coBmamaer ¢ OGO U3 MEPEIUCICHHBIX TUDD.

B konTekcre (BHYTpPH) CAMBOJIBHOIO KJIACCA METMACUMEON CUMBOABHOZO KAGC-
ca - 0DO3HAYAET MHTEPBAI CUMBOJIOB; TaK Bhipazkenue ' [1 — 6] sKBUBameHTHO
npeapiaymemy npumepy. Kaacesr 7[00 — 9]0 u Ta — z]4 06braHO MCIONB3YIOTCS
JLIS IIOMCKA UMD M CUMBOJIOB HUXKHEI'O PErHCTPa COOTBETCTBEHHO.

CUMBOJIBHBIH KJIACC MOXKET COAEPZKATH HECKOJLKO HHTEPBAJIOB, MMOITOMY KJIACC
r[0123456789abcde f ABC DEF] . 3amuceiBaercs B uge "[0—9a— fA— F.. Ue-
TEPBAJBI TAKKE MOXKHO 3AITUCBIBATE BMECTe ¢ guTepamamu: | [0 —9_1.7A4 — 7],
(cormamer co Becemu mudppamu, OYKBAMU B BEPXHEM DETHUCTPE U 3HAKAMU TOJ-
YePKUBAHAS, TOYKH, BOCKJIUIATEIBHOTO U BOMPOCATENBHOTO 3HAKOR).

Ipumevanue 1. deduc Buimonmser PyHKIINA METACHMBOJIA TOJIBKO BHYTPH
CHMBOJIBHOTO KJIACCA, - B OCTAIBHBIX CIy4agX OH COBIAMAET ¢ OOBIYHBIM JeDHCOM
B CTPOKe.
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Ipumevanue 2. TIpaBuna, OUpPemeIAIONIAE COCTAB IIOAACPKUBACMBIX METa-
cuMBoJIOB (M MX (DYHKIMH) BHYTPH KJIACCA M 33 €ro IPeJeSaMt, MOJHOCTHIO
Pa3JIMYHDL

ITpumenanue 3. JTeduc He HHTEPNPETUPYETCA KAK METACHMBOJI, €CJTH OH Ha-
XOZMTHCS HA TIEPBOH MO3WIMM Kiracca, Hampuamep ' [-. /]J.

I/IHBepTI/II)OBaHbIe CHMMBOJIbHbIE€ KJIACChbl

Ecasie BMecTo M[. . .1 mcnonbsyerca 3ammen [~ . . ], KIace COBIAmaeT ¢ mobbMu
CHMBOJIAME HE 6TZ00AUUMU B IPUBEIEHHBIH crmcok. Ipumep: "q[~u]o.

ITpedbuKe ~ UHBEPTUPYET CIUCOK - BMECTO TOTO, ITOOBI IEPETUCTIATE CHMBO-
JIbI, IPHHAJICKAIITE KIACCY, IePEUUCIAIOTCA CAMBOJIBI, HE BXOIAIINAE B HETO.

ITpumevanue. IHBEPTUPOBAHHDIA KJIacC 03HAYAET "COBHAJECHHE C CHMBOJIA-
MW He BXOAANIMMH B CMHCOK 8 He "HECOBMAJIEHUE ¢ CUMBOJIAMH, BXOIAIIAMA B
crucok". TlosTomy MHBEPTUPOBAHHBIH KJTACC YI0OHO PACCMATPUBATH KAK COKPAa-
meHHyI0 (POPMY 3aMUCH Jijis OOBITHOTO KJIACCA, BKIFOUAIONIETO BCE CHMBOJIBI,
Kpome TIePEeINCICHHbIX.

5.4.3 OpguH TPOU3BOJIBHBIN CUMBOJI

Meracumson ™. (Touka) npeacrasiser coboil coKpaleHnyo hbopMy 3aluc JJist
CHMBOJIBHOTO KJIACCA, COMEPIKAINEro 6¢e CHMBOJIBL. IIpuMeHsieTcs: B TeX CJryda-
SX, KOIJIa B HEKOTOPBIX MO3UIUIX PErYJISPHOrO BbIPAXKEHUSI MOIYT HAXOIUTHCS
TTPOU3BOJILHBIE CUMBOJIBI.

[Ipumep: mycTh HA/IO HAWTH JATY, KOTOPasi MOXKET ObITh 3amKucana B popMare
07/04/76, 07-06-76 wiu 07.06.76. Cambrit mpocroit Bapuant - M07.04.761. Ho
TaKoe BbIpazkeHne Oy/eT COBIIAIaTh M CO CTPOKOil 19 207304 7639. Boipaxke-
uue "07[—./]04[—./]76. obecrieueBaer Gosiee TOUHOE COBIIAIEHNE, HO €10 TPYHEE
YUTATH U 3AITUCHIBATD.

[Ipu mocTpoeHNy PETyIPHBIX BHIPAXKEHHH YACTO TPUXOTUTHCA UJATH HA KOM-
MPOMHUC € TOYHOCThSI 33 CUET 3HAHUS TEKCTA. KCIN BbI yBEPEHBI, 9TO B TEKCTE
T07.04.76.1 HaBepHSIKA HE BBI30BET HEXKEJIATEHHBIX COBIAIEHWIA, TO ITUM BapH-
AHTOM BIIOJHE MOYKHO BOCIIOJIBL30BAThHCS.

Sameuanne. 3nanue yeae6020 MeEKCMA - 8aAHCHHLYT Parmop, obecnenusarouyul
afPermusHnoe UCTONBIOBANUE DERYAAPHILT BbLPANHCEHUT

5.4.4 BriGop
Opmo u3 HeCKOJIBKUX BBIpakeHmuii

Ouenp yaobubiil cumsos "\|J 3 obosmadaer "mm". On wHo3BOMsEET OObBEIU-
HUTH HECKOJIbKO PEryJISIPHBIX BBIPDAYKEHUH B OJHO, COBIAJIAONIEE C JIIOOBIM U3
BBIPAsKCHUI-KOMIIOHEHTOB.

3 Tnst Perl u egrep - |
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Hanpumep, " Erikau " Bobby. - nBa pa3ubix Bbipaxkenus, a " Erik\ | Bobby
- OJIHO BbIpaskKeHWe, COBMaamliee ¢ mioboi 3 3rux cTpok. IloaBeipaskenus,
00'bEJMHEHHbBIE ITUM CLOCODOM, HA3bIBAIOTCH aabmepramusamy (alternatives).

Koucrpykius BbI00pa Beeria fBJsS€TCsl BBICOKOYPOBHEBO# (TO ecTb 001314~
I0ILEl OUeHb HUBKHUM [IPUOPUTETOM ).

Bepremcs k npumepy 1 w3 5.4.2 Tgr[ae]ya. DTo BRIpakeHWE MOXKHO 3ariu-
caTh Takke B Buze " gray\ | greyo mim gase "gr\(a\le\)y.*. 3aech kpyrane
ckoOkrm \( U \) OTHENSI0T KOHCTPYKIMIO BBIOOPA OT OCTAJBHOTO BBIPAXKEHUS.
Bes ckobok "gra | eys 6yaer oznadars " gras wam Tey ",

Briparkenne BHyTpU CKOOOK MOXKeT OBbITh KaK yIOZHO CJIOXKHBIM, HO "CHApYy-
2K1""OHO BOCIIPMHHMAETCs KaK €JIMHOE LEJI0e,

Ipumenwanue. He myraiiTe KOHCTPYKIMIO BBIOOPA ¢ CUMBOJBHBIM KJIACCOM.
Kinacce "abca m xoucrpykimusa soioopa "\ (a\ b\ | c\) 1 dpakTraeckn obosnagaoT
OJTHO W TO XK€, HO TO He muid obiiero caydaa. CHMBOIBHBIN KJIACC COBIAIAET
POBHO € OJIHUM CHMBOJIOM, KAKAM Obl JJIMHHBIM WM KOPOTKUM He ObLI CIIH-
COK JIOMYCTUMBIX CUMBOJIOB. C Ipyroif CTOPOHBI, KOHCTPYKIUS BBHIOOPA MOYKET
COMEPKATH AJBTEPHATHBBI ITPOU3BOJIBHON JIMHHBI, COBEPIEHHO He CBSI3aHHBIE
apyr ¢ apyrom mmaoi Tekcra: "\ (1.000.000\ [million\ |thousand*thousand\) ..
B ornmane OT cHMBOJBHBIX KJIACCOB, KOHCTPYKIMH BBHIOOpA HE MOTYT WHBEPTH-
poBaTbCs.

5.4.5 I'panHunsl cJIoB

Ozna n3 PacIpoOCTPAHEHHBIX TPOOIEM 3aKIYIAETCS B TOM, UTO HCKOMOE CJIOBO
BCTPEUAETCST BHYTPH APYTHX CI0B. JIJIsT SBHOTO yKa3aHWsT HAYAIA ¥ KOHIA, CJIOBA
UCIIOAB3YIOTCS memanocaedosamenvrocmu "\ <ou T\ >4

Kak n gxopa ~ u $, 9TH MeTamoOCIeI0BATETHFHOCTH HE COOTBECTBYIOT KOH-
KPETHBIM CHMBOJIAM.

ITpumepsnr:

1. "\<cat\>. - HaliTu OoTIEAbHOE CJIOBO cat
2. "\<free_ - HaiiTu ca0BO, HaUMHAOIIEECs: ¢ free, K mpuMepy freeware
3. Ted\>_- naiiTu ci0Ba, 3aKaHIMBAOIHECS Ha ed

Ilpumenanue Camu 1o cebe CUMBOMBI " <1 © "> METaCHMBOJAMH HE sIB-
jggorcd. OHE nprobperaioT 0COObIM CMBIC TOJALKO B COYETaHUU C 0OpaTHBIM
cadImeM \.

5.5 KBanTudukaTopbl

Keanmuguramops, peryIupyoT KOJTUIECTBO K3EMILITPOB TOBTOPSIFOIIETOCS 316~
MenTa. Camu 1o cebe, KBAaHTH(PUKATOPHI HE SABIAIOTCS IMAOJIOHAMEA CHUMBOJIOB B

4Mna muanexra sed. Jlys egrep wim perl aro 6yaer gr(ale)y.
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TEKCTEe, HO MTOCTABJIEHHBIE TIOCJIE CHMBOJIA MM BBIPAXKEHHUs B CKOOKAX, yKA3bIBa-
0T, CKOJIbKO Pa3 MOXKeT IOBTOPATHCH 3TOT CUMBOJ WU BBIDAXKEHHE.

Ksanrudukaropsl pyKOBOACTBYIOTCH KPUTEPHEM MAKCHMAJJIBHOTO COBIIAJIE-
HUST U TBITAIOTCS HANTY COBIAJEHNE KAK MOXKHO DOJBIITEH JITUHBI.

5.5.1 Heobg3aTeqabHble 3JIeMEHTHI

Meracumpos "\71 5 (BonpocurebHblil 3HaK) O3HauaeT "HeobA3aTEe bHbIA CHM-
Boa". OH CTaBUTHCSA TOCTE CHMBOJA, KOTODBIA MOMXKET HAXOAUTHCS B JAHHON
TO3UINK TEKCTa, HO HAJIMYME KOTOPOTO He Tpedyercs s YCIENHOTO COBIIAIe-
Husi. BompocutenbHbIi 3HAK OTHOCATHCS TM0AbKO K CUMBOJIY, PACIOJIOKEHHOMY
HETMIOCPEICTBEHHO TePe]T HUM.

ITpumep: "colou\?r.

[Mpumep2; IlycTb HaM HATO HARTH TATY, COAEPIKAIYIO YETBEPTHIA TEHb Me-
cama. Ha amrmwmiickoMm, 3T0 Oyaer BhIMIAAETb Tak: 4 manm 4th mim fourth -
T fourth | 4 | 4th.. Bropyio NOJIOBUHY BBIpaXKEHUS MOXKHO COKpATUTh 10 "4\ (th\)\7_.
[Monyaum "fourth\ |4\ (th\)\7_.

Taxum ob6pazom, kBauTHGUKATOP " \71 MOKET MPUCOEIUHSITHCA W K BbIPa-
KEHUAM B CKOOKAX.

5.5.2 IloBTOopenme

e Meracumbos ~\+1 S0603Hauaer "onuH WM HECKOIBKO SK3EMILIAPOB HEIIO-
CPEeACTBEHHO MPEIIIECTBYIONINX 3JeMEHTOB" .

e MeracumBon "*_ obosHadgaer "I10060€ KOINIECTBO SKIEMITISPOB IEMEHTA,
(B ToM uncie n Hygesoe)".

WNuage rosopsi, "*. o3nauaer "HAWTH CTOABKO IKIEMILISIPOB CKOJBKO BO3-
MOXKHO, HO TIpU HeoOxomumocTu oboiituck u 06e3 uux". Kouncrpykimsa " \+. numeer
TTOXOKUH CMBICJT, HO TIPU OTCYTCTBHH XOTs ObI OHOTO YK3EMILISAPA, COMOCTABIIE-
HHUE 33BEPIIACTCA HEYIAden.

IIpumepsr:

1. "~ [0-9]\+. - cTpoKa, HAUUHAIOIIASACS C OTHON M Oojee nudp

2. "~[0-91%$. - crpoka, comepxamas B cebe TOMpKO mudpbI(MOKeT OBITH U
LLyCTOiA)

3. "% - j11060€e KOJIN4ecTBO 00X CUMBOJIOB

4. "x1 u "+ moryT caemoBarh 3a ckoOKamu: "\ (th\)i\+1 - ogHO M Gosee
coderanuit OykB th moapsim

5. TUu\+1 - omun wiu GoJiee TpoHEIoB

5 Tna Perl, egrep - 7.
6 ITnst perl n egrep +
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5.5.3 Hurepnan

T .. \{min,max\}." HA3BIBACTCH UHMEPEAALHOIM KBAHTH-

Koucrpyxkius: Buma

duraTopoM.
Hanpumep, Boipazkenne ™. .. \{3,12\}. coBunamaer 10 12 pas, eciu 3TO BO3-

MOYKHO, HO MOXKET OIPaHUYUThCA U BCero 3 coBmajeHuamu. 3amuch \{0,1\}

skpuBasenTHa MeracuMmsoay \7, \{1,\} - +.

5.6 Kpyriabie ckoOKn m oOpaTHbIE€ CCBHLIIKU

Msg1 yrke 3HAKOMBI C ABYyMsl IPUMEHEHUSIMHA KPYIJIBIX CKOOOK:

e orpanudenne obsacru Jeiicteus | (eMm. 5.4.4)

® IDYNIMPOBKA CUMBOJIOB [JIsl IpUMeHeHus KBaHTudukaropos (cum. 5.5)

Cy1iecTByer erme OIHO MPUMEHEHNE KPYTJIbIX CKOOOK. Kpyribie ckOOKM MO-
ryT "3amoMuHATE " TEKCT, KOTOPBIA COBIAJ C MOIXOISAIIUM B HUX TTOIBBIPAYKEHN-
eM.

Obpammsie CCbLAKY TIO3BOIIOT UCKATH HOBBIN TEKCT, KOTOPBIH COBMAIAET C
JPYTHM TEKCTOM B MPEIIECTBYIOMEN 9acTH PEryIsipHOrO BBIPAXKEHUSA, [TPUIEM
Ha MOMEHT HANWCAHUS BBIPAYKEHUS STOT TEKCT HEU3BECTICH.

Kpyrabe ckobku "zamomuHaior"TekcT, a crernuanbHbii MeracuMBoa | \1.
[PEJCTAB/ISET ITOT TeKCT (KaKuM OH Obl He ObLI) B OCTABIIEHCsS YACTU DEry-
JIIPHOTO BBIPAYKEHUA.

B BhIpakeHme MOXKHO BKJIIOYNUTH HECKOJBKO TP KPYIJIBIX CKODOK U CChI-
JIAThCA Ha, COBIaBmmil Teker ¢ momompio " \11, "\24, "\31 u r.a. ITapbr ckobok
HYMEPYIOTCS B COOTBETCTBUU C TIOPSIAKOBBIM HOMEPOM OTKPBIBAIOIIEH CKOOKHU
CIIPaBa HAJIEBO.

IIpumep. Ilycrh HaM HAIO HAWTH MMOBTOPAIOIINECS CJIOBa. ECIM HU3BECTHO
KOHKPETHOE CJIOBO, TO MOYKHO BKJIIOYUTH €ro B mabion, nanpumep, "the the..
Ho Bce maps ¢/10B IpoBepUTh TAKHM 0Opa30M HEBO3MOKHO. Ham Hamo HalTH 0/1-
o "0b0b1IeHHOE " C/TOBO, & TTOTOM yKa3aTh UCKATH TO ¥Ke caMoe. 3aMeHuM ' the.
PEryJISIPHBIM BbIpayKeHueM s 0000IIeHHOTO ¢ioBa - ' [A-Za-z] \+1 u 3amoMm-
HUM €ro B Kpyribix ckoOkax - M\ ([A-Za-z]\+\) 1. JlobaBuMm BbIpakeHwe JIjis
npobesos - " \+.. Termepb 00beIMHUM IOy I€HHBIE BBIPAYKEHNT U JO0ABUM 00-
parhyio cebliky "\ ([A-Za-z]\+\)\+\1.. I nocnentee - 0603HAUUM IPAHUIILI
coB® - T\<\ ([A-Za-z]\+\) ,\+\1\>_.

5.7 DKpaHUpPOBaHUE

YT06BI BKJIIOUATH B BRIPAYKEHUE CUMBOJI, KOTOPBIN COBITAIAET ¢ METACHMBOJIOM,
HEeOOXOIMMO BLILIOJIHUTE IKPAHUPOGAHUE. DKPAHUPOBAHNE BLIIOJHACTCS C IIOMO-
MIBI0 CUMBOJIA \.

"B egrep u perl oHa BBITJIAIUT KakK ... {min,max}
8 Mnaue GymyT HafifeHbl He TOJIBKO IIOBTOPHIOIIUECS CJIOBA, HO  COYETAHHUS, KOILd OYKBa,
3aBEPIIAIOIIAS CJIOBO, SIBJSETCS TEPBOH 71 CJIETYIOMEro.
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Hanpumep: meracumBon "Touka"™ . copuagaer ¢ Ji00bIM CUMBOJIOM. UTOOBI
[IOIYy4YHTh OOBIYHYIO TOYKY, HAIO 3amucarTb "\ .., KOTopasd Ha3blBaeTca "skpa-
nuposanHoit" (escaped) TOUKOIA.

DKpaHUPOBAHUE MOMKET BBIMOJHATHCS CO BCEMU CTAHJIAPTHBIMYA METACHMBO-

JIaMH, KpOM€E€ METAaCUMBOJIOB CHMBOJIBHBIX KJIACCOB.

5.8 sed

sed (sequential uau stream editor) neunmepaxmusnuii (nomounnd) pedaxmop
mexcma. OH CITy2KAT 17151 BBITIOJTHEHUE aHATA3a 1 peobpasoanns tekcra. Dax-
Tuvgecku sed - 97O MPOABUHY ThIH TEKCTOBBIN GuibTp. Meer cBO# BXOAHOI 93bIK,
TECHO CBS3AHHBIA C PETYISIPHBIMHU BBIPAIKEHUSIMHU.

Ouenb ynoGeH Jj1s1 MCIOTB30BAHUS B CKPUNTAX 0OOJOUEK KaK CPEJACTBO 00-
PabOTKU TEKCTOB.

Hanee 6yner omucoiBatbes GNU sed.

sed MOXKHO HCITOJIB30BATH JBYMs OCHOBHBIME CIIOCODAMM:

sed [-n] [-e] ’komanms pefakTHpoBaHWs’ BXOLHOM_¢aiin
n
sed [-n] -f cuewmapumii BxozHe_¢aiiss

Yarre uCmoab3yercs mepBblii CIIocoo.
ITapamerpsr:

o -f cmdfile upounrars cuenapuii us gaiiia
e -n GJIOKMPOBAHME BHIBOIA, KPOME IBHO 33/1aBAEMOTO U3 CIICHAPWS

Eciu KoMaH HECKOIBKO, TO OHU PA3IEIISTIOTCS ;.

Bxonubre daiiab: peqakTupyeMbIil BXOIHOM MOTOK. Ecu He yKa3bBATh UM
daiina, To sed Oymer paboTATh CO CTAHIAPTHBIM BBOIOM. Pe3yabrar BEIBOAUTCS B
CTAHIAPTHBIN BBIBOI M OOBIYHO IIepeHamnpasiigerca B (aiia nim konseiiep. Ecan
BXOTHBIX (PaiI0B HECKOJIBKO, TO OHU O0BEeAMHSAIOTCA B OnuH Oydep, ¢ KOTOPbIM
¥ WJET TOTOM paboTa.

Crpoku B 6ydepe nmporymepoBanbl. Eciu sed mpuMeHseTcss K HECKOTbKUAM
daitmaM, TO HOMEpa CTPOK OYAYT MPOIOKATLCH. Kcim nepBoiit dait comepRut
200 cTpoK, TO aIpecoM TEePBOl CTPOKHU cieayiomniero daiira 6yner 201.

Ipumevanue. Bxomubie GpaRIBI HE USMEHAIOMCA.

Cxema paboTHI:

Bxonnbie daitibl (stdin) caursBatorcs B obnacts mabionos (pettern buffer),
nocJie 3Toro K 6ydepy HOCIeI0BAaTeIbHO IPUMEHSIOTCS KOMAHIBL, U 3aTeM pe-
3y/IBTAT BBIBOAUTCA [ COXPAHEHU WIN AaJabHelIne obpaboTKu.

Brumanue: kpaiiHe He PEKOMEHIYETCA NEPEHANPBIATH PE3YJAbTAT B MCXOI-
Hble (DaliyIbl. DTO MPUBOIUT K HEMPEICKAZYEMBIM PE3YIHTATAM.
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5.8.1 OOwmmuii Bua KOMaHIbI

[ampecl[, agmpec2]] ¢ymruus [apryment:]

Qynryua: Tpeacrasasier coboit OykBy KoMaHabl. KauHCTBeHHBIH 00sg3aTe B~
HeIif mapamerp. Hampumep p’.

Adpec: moxkeT ObITh HOMED CTPOKH, DEryJisipHOE Bbipazkenue, $ (mociennsis
CTPOKA).

Eciin B azpece 3aaercs peryJspHOe BhIPasKeHUe, TO OHO 33/1a€T BCE CTPOKH,
COOTBETCTBYIOLIME PErYJISPHOMY BbIPaXKeHUIO. PerysispHoe BbipaxkeHue depercs
B / (upsiMoii ciam), To ecTh /regexp/.

Ecsz He 3amambr agpeca, T0 06pabaThIBAOTCS BCe CTPOKHU Oydepa.

Adpecnuiii unmepsaa - 3TO apa aapecos, pasaeseHas " ," U BKIIOYAIOIIAL
BCE CTPOKH, HAUMHAS CO CTPOKH, COOTBETCTBYIOIIEH IIEPBOMY apecy, 10 CTPOKH,
COOTBETCTBYIOIIEN BTOPOMY a/pecy BKIYUTEIbHO. Eciin BTOpoil agpec paHbiie
IePBOT0, TO 0OPAbATHIBAETCS TOJIBKO TIEPBAS CTPOKA, COOTBETCTBYIONMIAS TIEPBO-
MY aIpecy.

[Ipu mobapmennu cumBoia ! TOCTE aapeca CMBICT MEHSIETCS Ha, ITPOTUBOIO-
JIOXKHBIN: 00pabaThIBAIOTCA BCe CTPOKH, HE JIEXKAIe B HHTEPBAJIE.

IIpumepsr: 1,4; 1,$; 2,6!.

5.8.2 Komanapr sed

Onucaunl TOJILKO YaCTO HCIIOJIb3yeMbIe KOMaHIbI.

3amMmena

s/regexp/replacement/flags.

s - OykBa KoMmaHbl (3aMeHa, IOJICTAHOBKa - substitute), regexp - cTpoka
MOMCKA, TO €CTh TO, YTO 3aMEHATCA Ha replacement.

O raru:

® g 3aMEHUTH BCE BXOXKJEHUS
e vy file 3amucars nu3MeHeHus B Qaiia

® D 110CJIe 3aMeHbl BBIBECTH CTPOKY Ha 9KpaH (OGBIYHO HCIONB3YETCst ¢ KITHO-
qoM sed -n).

llpuMeps :

. $ sed ’s/sun/moon/g’ myfile

. $ sed ’1,4 !'s/sun/moon/g’ myfile

. $ echo Xyxxamm 6abouru | sed -n ’s/\(&xx\)\(amm\)/Tyx<&>\2\1/p’
PesyneTaT: Xylyx<xkxamu>anuxx 6abouru

. $ sed ’/~Example/,/ED$/s/first/second/g’

eClM HEeCKOJbKO COBIAJAKILUX CTPOK, TO PEeILAKTUPYWICH BCE BXOXIEHUM.
. $ sed ’s/Sunday/Monday/gw’ changes

Bce Sunday 3aMeHIWTCSH

=R WN -

®* O #=*
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VYaaneHue cTpok

d

llpuMeps :

1. § sed 4,5 d° file

2. $ sed ’/sun/ !'d’ file.txt

# yIoameHWe BCeX CTpPOK, KpOMe COIepXaljix sSun.
3. $ sed ’/sun/,/moon/ d’ myfile

# ymamgeTca IWallasoH OT NEpPBOH CTPOKH, comepxallell sun
JO TIEepBOX CTPOKH, cogepxame# moon

BriBoa Ha 3KpaH

p
O6bruno ucnosnb3yercs ¢ sed -n (MHaYE CTPOKU GYILYT BBIBOAUTHCS IBA Da-

3a).

[IpuMeps:

$ sed -n ’/stroka/i !p’.

$ sed -n ’ 1,4 p’

# BHBeCTH CTPOKH C 1 1o 4 BRINYUTEIbHO

TpaHCJISIHI/ISI CUMBOJIOB

y/source_chars/dest_chars/

BameHa CUMBOJIOB 1O HpUHIMIY "oAuH K OmHOMY" (CTPOKM JOTKHBL ObITH
onuoii naunbl). Ipumep: $ sed ’y/abc/ABC/’ file
3anuceh B ¢aiia

w file - mumetr 6ydep B daiim.

BcraBka daiiaa

r file - BcTaBKa B BBIXOTHON MOTOK aiina. Kcam ero mer, TO BCTaBJSETCS
aitn uynepoii muunbl (6e3 ommbKY).

BcTaBKa cTpok

e anmpec a moMermiaer 3a 0O6pabaTHIBAEMON CTPOKOMA

® azpec 1 BBIBOAUT IO YKa3aHHOH CTPOKH

Ipumenanue: a m i pa3pemnaroT UCIMOTb30BATH TOTBKO OIUH aIpPec

llpumep:
$ cat script
3 a\
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3mecy mobasieHa\

CTpOKa
$ who | sed -f script
root
studil
stud10
3mecy pmobaBiieHa
CTpOKa
studil

CumBost sxkpanupoBanus "\" HeOOXOAUM, YTOOBI CKPBITH BCE CHMBOJIBI KOHILA
CTPOKHU KPOME TIOCJIE/THETrO.
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I'maBa 6

DaiiioBag cucrema OC UNIX

C rouku 3penus nonb3oBarens B OC UNIX cymecrByer aBa Tuma 00beKTOB:
¢aiiibl 1 IPOIECCHI.

Bce mamnbie xpanarcs B Buae Pailmos, JOCTYI K nepudepuitHbIM yCTpOii-
CTBaM OCYINECTBIISIETCS Yepe3 UTeHUe/3aliCh B CleluaibHbie (aiiib.

[Ipu 3amycke mpoOrpaMMbl si7poO 3arpyKaeT COOTBETCTBY IO NCIOTHIEMbIT
daitn, cozmaer o6pa3 mporecca u MepeaeT eMy yIpaBieHue.

Bo BpeMsi BBINOTHEHUs MPOIECC MOXKET CYUTHIBATH WJIH MHUCATH JTAHHBIE B
daitn. C apyroit cropousl, Best dbyuKIuoHaIbHOCTH QC onmpesensgercs BBITOI-
HEHHEM COOTBETCTBYIOIIUX MPOIECCOB.

Takum obpasom, moHATHSA PANTIOBON CHCTEMBI M MPOIECCOB TECHO B3AMMO-
CBSI3aHbI.

6.1 bBa3zoBnie cBegeHus o aitjioBOil cucreMme

B UNIX daiinbr opranuzoBaibl B Buje dpesosudnoli cmpyxmypo, (nepesa), Ha-
3bIBaeMoil gatinosol cucmemots (FS unu file system).

Kaotcdouti paiin umeem ums, ONPeesIoNniee ero pacioaoxenne B aepese FS.

Kopuem gpepesa sipnsiercss xopresoti kamanoe (root directory), mmerornuii
UMS H/H.

Nmena Bcex daitioB, kpome "/ comepKar nymo - CRUCOK KAMAA0208, KO-
mopuie Hado npotimu, wmobv, docmuys @atisa. Bee mocrymnoe daitioBoe mpo-
CTPAHCTBO O0OBEINHEHO B eIMHOE JIEPEeBO KATAJOTOB, KOPHEM KOTODPOTO SIBJIs-
ercst karazgor "/". TakuMm ofpa3om, mosHOe MMs Joboro daiira HaIHHAETCS
c "/". Tlomuoe uma daiina ve comepxur ugenruduraropa ycrpoiicrsa (HDD,
CD-ROM wiin ynajieHHOro KOMIbIOTEPA B CETH), HA KOTOPOM OH (DaKTHYeCKH
Haxomures. CumBon "/ "sBssieTcst pa3nennuTeneM B CTPYKTYpe KATAJOTOB.

Kaxnpiii dailn umeer cBazannbie ¢ HUM Mmemadannvie (XpaHAIUecs B MH-
JIEKCHBIX JIeCKPUNITOpax - inode), comepzkaiiue Bce xapakrepucruku daiina u
no3Bosstione OC BBITOHATE OMEPAIIAN HAJI, HUM.

43
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MeragaHubie XPAHSIT NPasa doCmyna, GALIEABUA-NOABI0BAMENA T BAAICADU-
2pynny, yKasaTeJd HA JUCKOBbIe OJIOKH, XpaHsIue JaHHbie. B memadannbix
Hem cBeJieHnit 00 umenu @atiia.

6.2 Tumsr daitaos

B UNIX cymecrByer miecth TunoB (HailyioB, pa3AMdaiONuXCd MO CTPOEHUE U
MOBEJIEHUIO TTPU BBIMOJTHEHUN ONEepAnnii HaJ HUMU:

6.2.1 OO6brunsiii daiin (regular file)

D10 Hanbosee obutuii Tun aiios, conepKamuil TaHHbIE B HEKOTOPOM (popMare.
s OC 3ro npocro nocaenoBaTenbHOCTh Haiit. MHTeprnperalius coaep:;KuMoro
LPOU3BOAUTCA LIPUKJIAJIHONA 3a1a4€H.

ITpumep: TeKCcTOBBIH (haiisr, TBOWYHBIE JAHHBIE, UCHOMHsIEMbII (aita. Ux MoxKHO
MPOCMATPUBATHL KOMAHIAMU cat uMa u less wmMs.

6.2.2 Karanor (directory)

D10 aist, comepKaIuil UMEHA HAXOIAIMNXCST B HEeM (haljioB, a TakKe yKa3a-
TeJN HA METAAAHHbIE dTHX (paiiyios, mo3sosomye OC Ipou3BOIUTL OIEpaINN
HaJl HAMH.

Karamoru onpenenstior nmomoxkenne ¢aiina B gepese GailToBoit CHCTEMBI, TAK
Kak caMm (aiir He cogepKuT nHGOPMAIIMH O CBOEM MECTOHAXO0K AeHIH. Karatorn
00pasyIoT JIepeso.

IIpumep:

10245
12432
HomMep inode 8672 filel.txt | Uma odaiina
12567 first
19678 report

st paboThI C KATaJI0raMu HCIIOIb3YIOTCS KOMAH/IbL: 18 ¢ KJIf0JaMu -a u -1,
cd, mkdir, rm, rmdir, mv.

Ilepsbrie nBa HafiTa B KaxK 0% CTPOKE KATAJIOTA, ABIAIOTCSA €IMHCTBEHHON CBSI-
3bI0 MEXKIYy MMeHeM (haiiyia u ero comep:kuMbiM. VMeHHO MO3TOMY UMA Patiig
6 Kamanaoze Ha3vea0m c64a3b10. OHO CBI3LIBACT MM B MEPAPXUU KATAJIOTOB C
WHIEKCHBIM IECKPUIITOPOM M, TEM CaMBIM, C WHMOPMAITHEI.

6.2.3 Cunenuansphbiii daiin ycrpoiicrsa (special device file)

ObecneunBaer nocryn K dbuzndeckoMy ycTpoicTBy. Pazsmyaor cuMBosIbHbBIE U
O6mounbIe Bafiab yerpoicTs. JJocTyn K yCTPORCTBAM MPOUCXOIUT IIYTEM OTKPBI-
TUd, YTEHWs /3a0UCH B clenuajbHblii daiin ycrpoiicrea. Cumeoavrve daiiave
MO3BONIAIOT HEOYhEPU30BAHHBIN OOMEH JAHHBIMU (TIOCUMBOJIBHO), 8 OAOHbBIE -
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0OMEeH MMaKeTaMHu OMpeaeaeHHON AIuHbI - O/1okamMu. K HEKOTOPBIM yCTPOMCTBAM
JOCTYII BO3MO2KEH KAaK 9epe3 CUMBOJIbHBIE, TAK U 4Yepe3 OirodHbie (ailipl.
Jnst cozmanust GaityioB yCTPOACTB UCIOIB3yeTcs KOMaH 18 mknod.

6.2.4 FIFO niaum nmmenoBaHHbIil Kanan (named pipe)

Hcnomb3yercs A71st CBsI3H MeXK Iy mporieccamu. I1oapobuo Gymer paccMOTpeH mpu
OIIMCAHUN CUCTEMBI MEXKIIPOLECCHOrO B3aumozelhicrus (cm. 77).

6.3 CsBa3b (cchblika)

6.3.1 2Kectkad cceliaka

Crasb umenu daiisa ¢ ero JaHHBIMA Ha3bIBaeTCst orcecmxot cevaxot (hard link).
VMmena 7KeCTKO CBA3aHBI C METAJAHHBIMHI U, COOTBETCTBEHHO, C JAHHBIME (hailsa,
B TO BpeMd, KakK (aiiyl CylecTByeT He3aBUCHMO OT TOrO, KAK ero Ha3bIBAIOT B
daitnosoit cucreme. Takas cucrema 1Mo3BoJisieT oHOMY (haiiyly UMeTh HECKOIbKO
uMeH B (aittoBoil cucreme.

llpumep:

$ pwd

/home/studl

$1ln first /home/stud2 second
# cozmanme XecTKO# CCHIKM.

Bce xecrkue cepinku Ha (aiin abCOTIOTHO PABHOIPABHBI.

Qajinpl first u second OyayT OTJIMIATCHA TOJBKO mMeHEM B (hailyioBoOit cu-
creme. VI3MmeHenwusi, BHECEHHBIE B JTI000I 13 3TuX (DaiiioB, 3aTPOHYT U APYTOi,
TaK KaK OHU CChLTAIOTCS HA OIHU U Te xkKe manubie. Jlaxe mpu nmepenoce ¢aiaos
B IPYTrO# KATaJIOr BCE PABHO OHU OYAYT KECTKO CBA3AHBI.

/home/stud1l /home/stud?2
10245 . 12563

12432 .. 12432

8672 filel.txt 12672 a.out
12567 first — 12567 (inode) «— 12567 second
19678 second l 9675 dirl

lamnne ¢aiina

@aiisi CyIIeCTByeT B CHCTEME 0 TeX IOp, MOKA CYIIECTBYET XOTS ObI OITHA
ZKECTKAas CBA3b, YKA3BIBAIOINAs HA HETO, TO €CTh II0KA ¥ HETO €CTh XOTs ObI OTHO
uMmsa. Hampumep, mpocrtoe ymanenunsi (paiina second He yaanger mamnbe. Vx
MOXKHO JIoCcTaTh 4depe3 first.

B BbIBOZIE KOMAHIBI 1s -1 BTOpAs KOJOHKA MOKA3BIBAET KOJUYECTBO YKECT-
KUX CBsA3e# (paiiia.

Takum 06pa3oM, )KecTKasg CBA3b HE MPUHAIIEKAT K 0CODOMY THILY (Daiiios,
a sIBJIFIETCI eCTeCTBEeHHON (opMoil cBa3m nMenn (aiiia ¢ ero MeTa JaHHBIMH.

ZKecTkne ccbikM MOYKHO co3aaTh Komauol 1n (link).
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6.3.2 CumMmBoJsmmueckad CCBLIKA

OcoObIit THIT CBA3KM - CHUMBOJUYIECKAST CBS3b, MO3BOJSIONIASA KOCBEHHO AIPECco-
Barh baiin, B oTaimume OT KEeCTKOi, obparratoreiics Hanpamyo. CumBomde-
CKasi CCHLIKA COnepkuT B cebe mma daiina, HA KOTOPBIH CCHLIAETCd, a HE ero
JAHHBIE.

Qusnyeckoe pacrosiokenue Haityio pazandno. Pasvep symfirst - momnHa
uMenn ¢aiina, Ha KOTOPBIH cchlnaeTcs cumBosmyueckas cBa3b. OC paboraer ¢
symfirst me Tak, Kax ¢ OObIYHBIM (aitoM: TPy OOpAITEHUH K HEMY MOABATCH
nanabie first.

6.3.3 Coxker (socket)

Wcnonwp3yrores Ay MEXKIPOIIECCHOTO B3auMoeiicTBusi. ByayT mongpobuee pac-
CMOTDEHBI B COOTBETCTBYIONIEH Teme (cm. 7.

6.4 CrpykTrypa (daiijioBoii cucTeMbl

Bce Unix-cucreMbr IMEIOT CXOTHYIO CHCTEMY PACTIONOXKEHNUST U MMEHOBAaHUS (haii-
JIOB ¥ Katajoros. Vcmomn30BaHne OBIMENPUHATHIX UMeH (DAMIOB U CTPYKTYPHI
karamoroB B UNIX-momobubix OC obnerdaer pabory u mepenoc. Hapymrenue
CTPYKTYPBI BEJET K HAPYIIEHUIM B paboTe.

Kopresoit karasor "/" asisiercs ocaoroit FS. Bee ocranbubie daiinbr u ka-
TAJIOTH PACIOJATAIOTCS B PAMKAX CTPYKTYPBI, MOPOKIAEMOI KOPHEBBIM KaTa-
JIOTOM.

Abcomomnoe uau noanoe uma daitya onpenesseT TOTHOE MECTOHAXOK Ie-
uue daitna B crpykrype daiinosoil cucrembl. Hauunaercs ¢ "/" (B KOpHEBOM
KaTaJjiore) U CONEPKUT HOJIHBINA MyTh MOJKATAIONOB, KOTOPbIE HYXKHO MPOITH,
9T00OBI JOCTUYDL (Daiiia.

Ommnocumenvroe uma ONpeIeNsieT MecToHaxoxKjaeHue aiisa depes Teky-
mumit kKatagor. Hukorna me HaunHaercs ¢ "/".

Kamanoez-npedox - 310 TOT, KOTOPBIH COJAEPKUT JAPYyTroit KaTasor. /IBe Touku
(..) KaK MM KaTajaora BCETIa OTHOCATCA K KATAJIOTY, COAEPIKAIIEMY TEKy il
karajor. Kopuesoit karasor He nMeer npenka. KaTamor, Haxoasiuiicss B IpyromM
KATAJIOTe, HA3BIBAECTCS KAMAAO20M-TOMOMEOM UAU Nodkamanozom. K Tekyrnemy
KaTaJory MOXKHO obparuthcs o uMenn ".". Hampumep, ./filel.

JoMAUWHUM UAY HEYEADHBM KAAA020M HA3BIBACTCH 00JIACTH, KOTPAast BbI-
JeJISeTCs KaXKJIOMY MTOJIH30BATEI0 U B KOTOPOH OH MOXKET XPAHUTH CBOU (DAMIIBI
u mporpammbl. K cBOeMy TOMAITHEMY KATAJIOTY TOJIb30BATETb MOXKET 0OPATUTH-
cs 1o umenn ~ (tuiabga). Hanpumep, ~/file. txt.

6.4.1 OcHOBHBIE KaTaJIOr'!

1. /bin - nanbonee gacto ynorpediasiembre pailiabl U yTHIANTHI.
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2. /dev - cOmepKUT crenuaabHbie (haiibl YCTPONCTB, ABISAIONINECST HHTEP-
deiicom mocrymna K nepudepuiinpiM yerpoiicrBaMm. MoxKeT comepKarh Mo/I-
KaTaJIoru, Ipynnupylomue ycrpoiicrea mo tunam. Hanpumep, /dev/dsk -
JOCTYT K JTACKAM.

3. /etc - cucremubie koHburypauuonusie dpaiibl u yruaursl. Vnorma yru-
JINTEI OTCIONA BLIHOCATCA B /sbin u /usr/sbin.

4. /1ib - 6ubnuoreku Cu u Jpyrux s3bIKOB HporpammupoBanust. Jacrs 6ub-
JoTeK - B /usr/1ib.

5. /lostfound+ - "karasor norepsHabix (DARIOB TO €CTh HOTEPIBIINX CBOE
uMst Ipu cO0e, HO CYIIECTBYIONINX Ha, JIUCKE.

6. /mnt - 719 BPEMEHHOTO CBA3BIBaHUA (MOHTHpOBaHU:A) dbusndeckux baii-
JIOBBIX CHCTEM K KOPHEBOI JJIsl IOy YeHNs eIUHOU CTPYKTYPHI.

7. /home - KaTaJIOr! MOJIbL30BATEIICH.
8. /usr

e /usr/bin - yTUINTHI;
e /usr/include - 3arosoBounbie daitner Cu;

e /usr/man - CIPaBOYHAs CUCTEMA;

/usr/local - IONOJHUTENBHBIE TPOTPAMMBIL;

/usr/share - ¢aitabl, pa3genageMble MEXKIY PA3IUIHBIMA TPOrPaM-
MaMU.

9. /var - BpemeHHbIe ballIbl CEPBUCHBIX HOJCHCTEM (MEYATH, OYTHI, HOBO-
creit).

10. /tmp - karamor BpeMeHHBIX (BaitioB. OOBIYHO OTKPBHIT HA 3AMUCH I BCEX
NIOJb30BATEJICHT CHCTEMBL.

6.5 Atpubyrs (daitiion

6.5.1 Buaanenbiibr ¢daiiioB

I'pynmoit HazbIBaeTCS OMPEETeHHBII CITUCOK TMOAb30BaTe el cucteMbl. [1ombp30-
BATEJIb MOXKET ObITh YJIEHOM HECKOJIbKHWX TPYII, OJHA U3 KOTOPBIX SIBJISETCS
[IEPBUYHOMN, & OCTAJBbHBIE - IONOJTHATETbHBIMA.

/etc/passwd - CIHCOK BCEX [10JIb30BATENEH U UX IEPBUYHBIX IPyIIL; /etc/group
- CIIUCOK BCEX I'PYII M UX JONMOJHUTENbHBIX mosb3oparesneil. B UNIX uoboit
daiin umMeer IBYX BIIAJIEIBIER:

1. BIameNbIIA-MOIb30BATEIIS

2. BHaJenbIA-TPYIILY.
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IIpn sTOM BIIa/E/IEI-TIOIB30BATE b HE 00S3aTENBHO IPUHAIEKNT BIAJENbILY-
rpyunme.
Komanaa 1s -1 Bpisopur undOpMaLUIO O B/I3JIEIbIAX B TPETbIO U Yersep-
TYIO KOJIOHKH. [I71 W3MeHeHNs BJIaJIeIbIEB UCIOIb3YIOTCS KOMAHIBI:
chown HoBmi_Bmazy. mMsa_datina. Hanpumep: chown sys something.doc.
chgrp =HoBuii_Bunazx. wmmsa_daiina. Hanpumep: chgrp adm something.doc.
CMeHNTD BIIAIENBIIA-TIOTB30BATENA MOXKET JTHOO TEKYIHil Biajeser, Jaudo
agmuuucrparop (root). CMmeHurb BiajenbLa-IPyLILy MOxKer Jubo BIaesell-
[OJIb30BATEb JJIS TPYIIY, K KOTopoil on caM npunamiexur (POSIX), gu6o
AIMHUHUACTPATOP.

6.5.2 IIpaBa moctymna k aitiam

VY kaxjoro daiiia cyuecrByor arpubyThl, HA3bIBAEMbIE IIPABAME J0CTYIA. B
UNIX cymectByer Tpu 6a30BBIX THIA JOCTYIIA!

1. u (user) muga BIaAEIBLA-TIONB30BATEIS
2. g (group) s BJAJAE/IBUA-IPYIIIBL
3. o (other) ayisg Bcex OCTAIBHBIX

4. a (all - o6beauHsIET 3 TPEABIAYIIUX Kiacca). [Iisa BcexX KIacCOB MOMb30-
BaTeaei

B KaI0M n3 9THX KJIaCCOB yCTAHOBJIEHBI TPH OCHOBHBIX NPABA JOCTYIIA:
1. r (read) mpapo Ha yTeHHE
2. w (write) mpaBo Ha 3anwch

3. x (execute) mpaBoO Ha BBITIOJHEHHE

B nepBoit Ko/IOHKE BBIBOHA KOMAHIBI 1s -1 MOXKHO IPOCMOTPETHh YCTAHOB-
JIEHHBIE TIPABA.

[pumep:

$ 1s -1
-ITw-TI--TWwWX 1 studl students ... example.program
01234567829

0 - Tun oQaidina: - obwumbii; d KaTamor; 1 CUMBOJMYECKas CCHIIKA;

c,b cuUMBOIBHEI/6NOYHNA daiin yCTpoRCTB.
1-3 - mpaBa gmocTymna njis Blaflelblla-IOJb30BATEN .
4-6 - mpaBa JocCTyla AJd BlalelbIa-TPYIIIH.
7-9 - mpaBa JoCTyla I OCTAaJIbHHX.

IMpaBa MOXKeT U3MEHSATH BJAAIEJEI-TONL30BATENb U (U/IU) AIMUHUCTPATOP.
st n3MeHeHus mpaB JOCTYTa UCIOIb3yeTcd KOMaHaa chmod:

u

+ T + mobaBUTH IpaBa K TEKyUUM
chmod ‘Z — w dbaiims — OTHATH IIpaBa OT TEKYLUX
“ = T = OOHyJIWNTb IpaBa W NPHCBOHTL HOBHE
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llprmep:

chmod a+w text

no6aBUTh paspelleHne NNCaTbhb BCEM II0JIb30BaTENAM;

chmod go=r text

YCTaHOBHUTEL TOJBKO OJHO IIpaBO Ha YTEHHe JJs BCeX KpoMe BIafellblla-IIoJb30BaTeld;
chmod g+x-r program

Lo6aBWTh [jg TPYNNH IIPaBO Ha BHIOJHEHNWE W OTHATH y Hee NpaBO UHTaTh;

chmod u+w, ogtr-w text2;

“H HH A H LR SN

BozMoxkHO Takke 3aJaHue MpaB Yepe3 UmucJI0BO#H (opMaT B BOCBMEPUIHOM
CHCTEeMe CUUCJICHNUS.
[lpuMep: chmod 666 *

6.5.3 3nHauyeHume mpaB JIOCTYIIA

st 0OBIIHBIX (DAJIIOB - OUEBUIHO: MPABO HA YTEHWE HAJO0, YTOOBI MPOYUTATH
daiin, mpaBo HA 3AMKMCH, YTOOBI UMETh BO3MOYKHOCTD (Pailil M3MEHHUTD, a MPABO
Ha BBINOJHEHWE, 9TOObI 3aIIyCTUTh TPOrPAMMY WU CKPUIIT.

Ipumenanue. st yCIENTHOTO 3aITyCKa CKPUITIT, HEOOXOINMO YCTAHOBUTE AT-
pubyT 1, 9TOOBI KOMAHIHBI WHTEPIIPETATOP MOT MOCTPOYHO CUUTHIBATH TEKCT
CKPHUITA.

st KaTaIoroB U CUMBOJMYIECKUX CBSI3el MHTEPIIPETAINs TPAB JOCTYTIA MPO-
BOJIMTCS TTO-JIPYTOMY.

[IpaBa cMMBOJIMYECKUX CCBHLIOK COBHAAAIOT ¢ (ailioM, HA KOTOPBIH OHA yKa-
spBaer. Ha camoii ccbuike crouT 777 (BCeM BCE) M 3TO HE MMEeT 3HAUEHUSI.

Jlist KaTajorosB r MO3BOJIAET MOJYYUTh UMeHa (M TOJIBKO uMeHa) haiiios,
HAXOIAIINXCS B JAHHOM KaTaJjore. X MO3BOJIIET "BBIMOJHUTD ' KATAJIOL, TO €CTh
3arJIAHYTH B METAJAHHBIE U MOJYIUTD MOTHYI0 HHMOPMAIINIO O KaTajore.

Ilpumep:

$ chmod u+r-x diril

$ 1s diri - BHIIOJIHUTCS

$ 1s -1 dirl - Permission denied

$ cd dirt - Permission denied (mamo x).

T U X JIJIsI KQTa/10ra JefCTBYIOT HEe3aBUCUMO (OJHO He Tpebyer JApyroro).

llprmep:

$ mkdir dark_dir

$ chmod a-r+w dark_dir

$ 1s dark_dir -BHOONHUTHCS

$ 1s -1 -HeT

$ cat filel

# yes (3apanee 3Has mMa Qalina, MOXHO OOPATHTHCA K HEMY) .

Arpubyr w 10aKeH OBITH YCTAHOBJIEH JJIs TOTO, YTOOLI MOXKHO OBLIO U3Me-
HATH KATAJIOT: CO30ABATDH U yAAIATH (aitnbl. Jaa ymamenns ¢aiiia 3 KaTauaora
JIOCTATOYHO UMEeTh YCTAHOBJIEHHBIM aTpUOYT W JIJIs KATAJI0ra, B KOTOPOM OH Ha-
XOIUJICS, & TpaBa (aiina Tpu ITOM He YIUTHIBAIOTCS.
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6.5.4 IlocimemoBaTeIbHOCTH MPOBEPKU MIPAaB

1. ecsn BbL agMunucrparop (root), nocryu paspewen. [Ipasa ne uposepsiror-
cs.

2. ecqy oTiepalys 3ampaliuBaeTCd BIAIETbIIEM, UIeT TPOBEpKa ero mpas. B
COOTBETCTBUU C HUMU €MY Pa3PEIIacTCa BLINTOJTHEHUE onepaliul UJan HeT.

3. ec/m omeparus 3aMPAITUBAETCs OJIb30BATEIEM, BXOIANIAM B IPYIIILY, BJia-
netoniyio daitiom, uger nposepka ero mnpas. CoOTBETCTBEHHO, OH JINOO
MIONIy9IaeT pa3pelienue, Jubo HeT.

4. aHAJIOTMYIHO AJ14 BCEX OCTaJIBHBIX MOJIb30BaTENEH.

Ipumep:

-—---rWwr-- 2 studl students ... filel

studl B mocTyme 6ymeT oTKasaHO, HO OH, KakK Blazelell,
MOXeT B Job6ol MOMEHT CMEHHTL IIpaBa LOCTYIA.

6.5.5 JomnoaHutenpHbie aTpudyThl daiiaa

st 0ObraHbIX (Daiion:

o t - "sticky bit" (6ur sunydka)- coOXpaHUTh 00pPa3 BBIMOJIHIEMOro (daiiia B
MAMSATH TIOCJIE BBITOMHCHAS (YCTAPEBIHE aTTpuiyT)

e s - set UID, SUID - ycraHOBUTBH paBa y MPOIECCA, KAK Y 3AMYIIIEHHOTO
daiina, a He KaK y MOJL30BATEIsI, 3AIYCTUBIIErO MPOrpaMmy (110 yMoIa-
HUIO)

e s - set GID, SGID - To e mja TpymIbI

e 1 - GIOKMpOBaHME - B KaXKIbIiT MOMEHT BpeMeHH ¢ (haitjioMm MoxKkeT pabo-
TaTh TOJBKO OIHA 33/1a49a

st KaTasmoros:

® t - MOJIP30BATENH MOXKET YAAISTH TOIBKO T€ (PAHIBI M KATAJIOTH, KOTOPBI-
MU BJI3JIeeT WJIM UMeeT IIPaBO Ha 3alllCb;

® s 7151 CO37aBaeMbIX (DaiiIOB IPYIIIA-BIAIETEI HACTIEAYETCsI OT KATaa0ra-
npesKa (a He OT MepBUYHON IPYIIIBI OJL30BATEN, CO3AAIONEro (haiin).

JlomoHuTEIbHBIE aTPUOYTHI TAKKE YCTAHABIUBAIOTCS C TOMOIIBIO chmod.
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I1poneccnl

IIpoyecc - 9TO IK3EMILIAP BBIIOIHOMIEHCH TPOrPAMMBL.

ITporpaMma - cOBOKYTTHOCTE (haitoB, 6yIb TO HCXOMHUKY, OO bEKTHBIE (haiiIhl
JinbO BBITIOHSAEMBIH haii.

st 3amycka nporpammbl Ha Boinosnenne OC J0/IzKHA CO3/IATH 0KpYIICeHue
WIW CPEIy BBIMOJTHEHWS 33Ja4d, Ky/Ia OTHOCHTCH PECYPCHI MaMATH, BO3MOXK-
HOCTb JIOCTYIIA K YCTPOHCTBAM BBOJA/BbIBOJIA U PABJIMYHBIM CUCTEMHBIM DECYp-
cam.

[Iportiecc cocTonT M3 MHCTPYKIME, BBIIOJHAEMBIX TPONECCOPOM, JAHHBIX U
nHdOpMAIE O BBITOJHIAEMON 3ajade, TAKOH, KaK pa3MelleHHas MaMsTh, OT-
KPbIThie (PaIbl U CTATYC MPOIECCA.

IIporpamma MozKeT OpoauTh Oosiee OIHOTO Tporiecca. Ilomb3oBaTen MOryT
3aIlyCKATh HECKOJIBKO SK3EMILIAPOB OfHON nporpammbl. Hanpumep, komuyecTso
BASH - sksuBasmenTHO unciy nomb3osarenedt. Takum obpazom UNIX - mHOTO-
szamaunas OC.

Boirosinenue mporiecca 3aKJ04aeTcs B TOYHOM CJIeJI0BaHUK HAOOPY NHCTPYK-
Ui, KOTOPBIM HUKOTIA HE MEePegaeT yupapieHne Habopy MHCTPYKIUI IPyroro
uporecca. IIporecc B3anMomelicTByeT cO CBOMMU JIAHHBIMHU U CTEKOM, HO €My HE
JOCTYTIHBI 9y3KUE TAHHBIE U CTEK.

[Iportecchl M30MMPOBAHBL APYr OT Apyra. B To »Ke BpeMsi, IPOIECCHl UMe-
10T BO3MOYKHOCTH OOMEHUBATHCSA JIPYT C APYTOM JIAHHBIMU C [TOMOIIHIO CHCTEMbI
MeKIIporieccHoro B3aumoneiicrsus (IPC).

Bugper IPC:

CHUT'HaJIbI
. KaHaJIbL

. pa3aendeMad nmaMATb

1

2

3

4. cemadopsl
5. coobIIeHust
6

daiinr.

51



52 I'JIABA 7. IIPOHECCHI

7.1 Tunsr oporieccoB

7.1.1 CucremMHbBIE TPOIECCHI

Cucmemmvie NPoyeccs, SBIAIOTCA YaCThIO A/IpA W BCETIA PACIOJIOKEHBI B OTIe-
paruBHO# naMsaTu. CUCTEMHBIE IPOIECCH] HE UMEIOT COOTBETCTBYIONIUX UM IIPO-
TPaMM B BUJE UCIOJIHIEMBIX (DAlIOB U 3AMYCKAIOTCS OCODBIM 00PA30M MpU WHU-
MAATU3AMNN SAPa CUCTEMBI.

[TpuMeps:

1) mucmeTgep cBoOmMHTa
2)IucneTdep IaMATH
u IOpyrue.

BoinosinsieMble MHCTPYKIMK U JAHHBIE CUCTEMHBIX IIPOIECCOB HAXOATCA B
dape, TAaKEM 00pa3oM, OHH MOTYT 0OpaImaThbed K (PYHKIUSIM U JAHHBIM, HE JO-
CTYIHBIM U3BHE (s1pa).

[Iporece init MOXKHO TAKXKe OTHECTH K CHCTEMHBIM, XOTs OH 3aIlyCKAeTC s U3
daitra. On nmpapoanuTenb BceX MPOIECCOB CUCTEMBI. init 3amyckaercst mepBbIM
rocjie 3arpy3Ku spa U 3allyCKaeT BCe OCTAJIbHbIE NHUIHATH3AITMOHHBIE 33/[aM1
Ha BBIIOJIHEHUE.

7.1.2 JleMOHBI

Jlemonv, - HEMHTEPAKTUBHBIE MPOIECCHI, 3aIyCKaeMble OOBIYHBIM 00pa3oM, u
BBIIONHSAIOTC B GoHOBOM pexkmme. OHU HE CBA3aHBI HE C OIHUM IOJIb30Ba-
TEJILCKAM CEAHCOM M HE MOTYT HEMOCPEICTBEHHO YIIPABISATHCS MTOJIB30BATENIEM.
ObecrieanBaioT paboTy PA3IUYHBIX TOACUCTEM:

® TIeUaTU
® CeTeBOrO JOCTYTIA,

® TEePMUHAJILHOTO TOCTYIIA
® [oYTa

e web-cepBepa

e CYB/L

7.1.3 IlpuknangHblie TPOMECCHI

IIpuraadnsie npoyecco: - BCe OCTATbHBIE MPOIIECCHL. KaK MpaBuio, MOPOKIAI0TCA
B PaAMKaX IOJIb30BATEILCKOIO CEAHCA.

[lpumep: 1ls, BASH.

Ilonp30BaTeIBCKHE TPOIECCHI MOTYT BBIIOIHATHCA KAaK B HHTEPAKTHBHOM,
Tak U B OHOBOM DEXKMME, HO BPEMsl U3 YKU3HU (BBIIOJHEHHSA) OrPAHUYEHO Ce-
aHcoM padoThl Hosb30BaTessA. [Ipu BbIXO/le U3 CHCTEMBI BCE [10JIH30BATE/IBCKIE
TTPOIIECCHT OYAYT YHIUITOKEHBI.
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IIpumenwanue: MHTEPAKTUBHBIE TPOIECCHI MOHOIIOJIBHO BJIAJEIOT TEPMUHA-
JIOM, U, IIOKa TaKO# IIPOIlecC He 3aBePIIUT BLINIOJIHEHNE, II0Ib30BaTEe/b He MOXKeT
paborarb ¢ Apyrumu upuiokenusamu. (Kpome ciyuaes, Korjga ecrb pexum 3a-
[yCKa JPYIUX IPOIECCOB U3 ITOrO MHTEPAKTUBHOIO MPOLECCA. )

7.2 ATpulbyThl IIpoIEecCcoB

Arpubyrer nozsosnaor OC 3¢ddeKTHBHO yIpaBisTh paboTol mporecca.
IMpocmoTp arpubyToB mporecca: ps -ef.

7.2.1 Wpeuntudukarop mpormecca

Naentudukarop nponecca - Process ID (PID) - xaxKapiii mporiecc uMeeT yHU-
KAJIBHBIH HIeHTU(OUKATOD, MO3BOJISIIONTAN sIIPY CUCTEMBI PA3INYATh TPOIECCHI.
IIpu cozmanum HOBOTO MPOIECCA, SAPO MPUCBAWBAET €My CIAeAYIOmmuii cBOOOI-
weiit naeatudgukarop. Ilpucsoenne PID - mo Bo3pacratomeii, To ects PID mosoro
nportiecca 6oasbine, gem PID mporiecca, co3maHHOro nepen HuM.

Ecmu PID goctur MakCHMaJIbHOTO 3HAYMEHHsI, CAEAYIOITNI TIPOIECC MOy IUT
MUHUMAJIBHBINA CBOOOIHBIN U IIUKJI TIOBTOPSIETCS.

Korma nporiece 3aBepiaer paboty - sapo ocBoboxmaer 3auaTeiit um PID.

7.2.2 Poaureanckuii mporecc

Unenrudukarop pomurensckoro npoiecca -Parent Process ID (PPID) - PID
mpolecca, HOPOAUBIIEro TaHHbIH.

7.2.3 IlpumopureTr mporecca

ITpuopurer mponecca (nice number) - OTHOCUTENIbHBIH NPUOPUTET HPOLECCA,
YYUTHIBAEMBIH LTAHUPOBINUKOM MPHU OMPEIETeHUN OYePETHOCTH 3amycka. dem
MEHbILIE 4uCI0, TeM Oouiblie npuopurer (nice - UPULATHBINA, TO ecTb Yem Gosiee
"mpuaTHbIi"porece, Tem MenbIne ou 3arpyxkaer CPU).

DaKTHIECKOE PACTIPEIEIEHNe PECYPCOB - MPUOPUTET BHIMTOJTHEHWS: TUHAMU-
9eCKU U3MEHSETCH siIPOM BO BpeMsi BbIoTHeHrsA. OTHOCUTENBHBIN - IOCTOSTHEH,

HO MO2KET U3MEHATHCA aAMUHUACTPATOPOM WNJIN II0JIb30BaTEJIEeM C IIOMOMILIO nice.

7.2.4 TepmuHa/sibHadg JIUHULA

Tepmunanbuasd aunug (TTY) - Tepmunan uiu ncesnoTepMUHAI, ACCOMUUPOBAH-
HBII C IPOLECCOM.

Ipumevanue. JIeMOHBI He UMEIOT ACCOITMUPOBAHHOTO TEPMUHATIA.
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7.2.5 WnentudukaTopsl mojb30BareJiei

Peanpupiit (RID) u sddexrusnnii (EUID) naentudukaTopbl MOabp30BaTENA.
RID - unenrudurarop nosp3losaresd, 3amycrusiaero 3tor nponecc. EUID ciry-
JKUT 717151 ONPEAETIEHNS MPAB JOCTYTIA MPOIECCAK CUCTEMHBIM pecypcaM (B IEPBYIO
ouepespb K daiinosoil cucreme.) O6prano RID=EUID, To ecTh nporecc umeer e
JKe TpaBa, 9To U MOJab30BaTeNb, 3amycrusiiuii ero. RID!=EUID, koraa ua npo-
rpamume ycranosyiern 6ur SUID. Torma EUID=UID, To ecTh mporiece noaydaer
Te K€ LPaBa, 4r0 M y BJaJebUa UcHoiHsgeMoro daitna (Haipumep, aJMUHU-
CTPATop).

7.2.6 Wnentudukaropsbl rpynn

Peanpubiit (RGID) n asddexrupnpiit (EGID) naenruduxaropst rpymmer. RGID=GID
MEPBUTHON TPYIIBI TIOIB30BATEN, 3anycTuBiiero mpormecc. EGID cayxur ams
OTIpeieIeH s TIPAB JOCTYIIA TOJIB30BATES MO KIACCY JOCTYa rpymmel. [lo ymos-
qanuto RGID=EGID, kpome SGID, ycranosnennoro Ha komany, Toraa EGID=GID
CPYIbI-BIAIETBIA KOMAHIBI.

7.3 2Ku3HeHHbBII TyTHh MPOIECCOB

IIponecc 8 UNIX cosmaercs cucteMHBIM Bb3oBOM fork(2).

IMpouece, cuenapumii Bor30B fork(2), HasbBaeTCs podumessbekuM, a BHOBD
CO3AHHBIN - doueprnum. HoBBI Iporiece siBaseTcs TOYHOM KOMMueil TOpOIRBIIEro
€ro Mmporecca.

Ilpumevanue. HOBBIH MPOIECC MMEET T€ K€ WHCTPYKINKU U JAHHLIE, UTO U
ponourens. Bosee Toro, BHIIOTHEHNE POSUTENBCKOTO W JOYEPHErO HAYHETCS C
OJIHOH U TOIl 2Ke HHCTPYKIMeH, cieayomeil 3a cucreMubiM Bbi3oBoM fork. Eun-
CTBEHHOE WX oTjmune - uaentudgurarop PID.

Kaxxanrit mporece mMeeT OJHOTO POAUTENISA, HO MOYKET UMETh HEeCKOJILKO TMO-
TOMKOB.

Jlns 3amycka 3aJadu, TO €CTh 3arpy3Kd HOBOH MPOrpaMMbl, MPOMECC 0
KeH ¢aenarb Bbi3oB exec (3). [Ipu 310M HOBBIM Ipomece He MOPOKIAETCS, & UC-
TTOTHAEMBIH KOJT HOBOT'O IPOIIECCA TIOJHOCTHIO 3aMEIAETCs KOJOM 3aIlyCKaeMOoi
mporpaMMbl. TeM He MeHee COXPAHAIOTCA 3HAUEHHSA MEPEMEHHBIX OKPYKEHM:,
HA3HAYEHHME CTAHIAPTHLIX [IOTOKOB BBOIA,/BHIBOAA U OIIUOOK, a TAKXKE [IPUOPU-
TET TPOIIECCA.

B UNIX 3zamyck Ha BbIIIOJIHEHHE HOBOW IPOrPAMMBI YaCTO CBA3AH C IIOPOXK-
JeHneM HOBOro mporecca. Takum obpasomM, mporece cHadasa seimosHser fork,
TMOPOXKAast JOUEPHHUI MPOIECE, KOTOPDIi 3aTeM BBIMOJJTHSAEST €XeC, MOJTHOCTHIO 3a-
Melas poauTenbCcKuil mnporecc. Takas mponemypa 3amycka HasbiBaercs fork-
and-exec.

BriBaoT cuTyaium, KOraa JOCTATOYHO OGHOro BbI3oBa fork 6es mociemyomie-
ro exec. B 9ToM ciiydae HCIIOMHAEMbIH KO POIUTEIHCKOTO U IOUEPHEr0 TPOIEC-
COB JIOJIPKEH COIEPIKATH JIOTHYECKOE BETBJIECHNE JJIsT POAATEIHLCKOTO W JOUYEPHETrO
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uporeccos. (fork Bozspamaer PID nopoxkaennoro npomecca B poauTeNbCKuil u
HOJIb - B JIOYepHUi.)

Bcee nporneccent cozparorest yepes Boizos fork. 3anyck ocyiecrBasiercs 6o
no fork-and-exec, mubo ¢ momorkio exec. IIpapoauTeneM Beex MPONIECCOB SIBJIS-
eTcs init WM pacnpeenTeNb MPOIECCOB.

7.4 Cur”"aJsl

CUrHaJjbI SIBJISTFOTCST CIIOCODOM TMEPEIAuN YBEIOMIIEHUST O BO3SHUKHOBEHUH KAKOTO-
Jb0 cobbrtrsi. CUTHAT MOXKET WATH OT OJHOTO TIPOIECCa APYTOMY WU OT SAPa,
OC xakomy-mmbo mporieccy.

Curnaisl - npocreitiasg dopma IPC.

Hanpuwmep, npu menenunn Ha HOJb Tporieccy nockuiaercd curaan SIGFPE, a
npu Haxkaruu Ctrl+C Ha TepMuHATIE TEKYIIEMy IPOHECCY MOCHLIACTCS CATHAI
SIGINT.

Jlyst OTIpaBKH CHTHAJIOB UCHOAB3yeTcd KoManaa kill:
$ kill sig_no pid, rme
Sig_ no - HOMEP WM CHMBOJIbHOE HA3BAHWE CUTHAJA;
pid - maenTHGUKATOP MPOIECCa, KOTOPOMY IOCBHLIAETCS CUTHAJ.

[Monb30BaTEHE MOXKET MOCHLIATH CUTHAJIBI TOJBKO TEM TTPOIIECCAM, BIIAIEb-
TIeM KOTOPBIX OH sBisercsa, To ectb RID u EUID cosmagator ¢ UID momnzosa-
Tessd. AaMUHECTPATOP (TOOt) MOMKET MOCHLIATH CUI'HAJBI BCEM HPOIECCAM.

[lpuMep: HOCHJIKA CUTHANa IPONEcCy, TOJNBKO 9TO 3AlyLEeHHOMY B (GOHOBOM
$ back_fone_prog &
$ kill $! (mo ymomwammo mochmaetrcs SIGTERM, mHomep 15).

IIpu mosryvennn cUrHAMA IPOIECC MOYKET PEATHPOBATH CIEAYOMIAM 00Pa30oM:

1. UrHOPUPOBATH CUTHAJ.
Samevanue: He CIETyeT UTHOPUPOBATH AIMAPATHO BHI3BAHHBIE CUTHAJIBL,
unanpumep, SIGFPE.

2. peiicrBue no ymosmdanuio. OObIMHO HTO 3aBepIieHne paboThI.

3. mMepexXBATUTh CUTHAJ B CAMOCTOSATEILHO obpaborarsh ero. Hampumep, mepe-
xBaT SIGINT nozsosut ynaauts Bce tmp-hailabl 1 KOPPEKTHO 3aBEPITUTH
BBITTOJTHEHHE.

Hexarwuenue: SIGKILL u SIGSTOP menb3st HU mepexBATHTH, HA UTHOPHPO-
BaTh.
Bosmoxubl curyaruu, koraa mnporece e pearupyer Ha SIGKILL:

1. mpornecco-30M0u. PAKTHYECKH OH 3aBEPIIUJICA, HO OCTAJACH 3aIUCh B CU-
CTEMHOM TaOJIHUIIE TPOIECCOB.

2. mpotieccnl, oxRumamoue neaocrymabie pecypesl NFS. Hanpuwmep, mporec-
ChbI MUIIYITHE JaHHbEe B (DAl yIAaJIeHHOrO KOMIIBIOTEPA, KOTOPBIH yIKe
orkmouniics. [Ipobnemy pemraior mocbrikoit SIGINT wian SIGQUIT.

pexuMe
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3. mporiecc, OKUIAIONUN 3aBEPIIEHNS OMEPAINHN C YCTPONCTBOM, HAIPUMED,
IEPEeMOTKA JIEHTDI Wiin Ttepeno3unuonnposatue rojosku CD-ROM ua nop-
YEHHOM JIMCKE.

CurHasibl UCHOIB3YIOTCH HE TOJIBKO JIJIs 3aBepiierns: paboTbl MPOIECCOB, HO
U MOT'YT UMETh Crenuduueckoe 3HAYeHNe J/Id IPUIOKEHUs. (DTO HEe OTHOCUT-
ca K SIGKILL u SIGSTOP, noromy uTo ux Heab3s nepexsaruTh.) K npumvepy,
CHCTEMHbIE JIEMOHBI - Proxy servers, smtp (pop, imap), CYB/I, bind npu nonyde-
vun curtana SIGHUP gomkubr mepedanTaTh cBou KOHMUTYPAITMOHHBE (Daiiibl
¥ PecTaproBaTh.
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Cpesa nporpaMMUpPOBaHUs
Unix

8.1 Unix-way nporpaMmMupOBaHUS

8.2 Unix kak eaunasi cpeqaa paspaborku (IDE)

N3 BoickaszbiBanust B ru.unix.prog Asekces Maxorkusaa u3 ru.unix.prog FAQ :

» Q: Kakue ecrb IDE (integrated development environments) mosn
Unix? Hy

» 9TOOBI KOMIWJIATOP, CPeIa PeTaKTHPOBAHWS, OTJAIINK U ITPOIEe
- ObLIH BCe

» BMecTe?!

UNIX cam o cebe apasiercs Integrated Development Environment,.

B "o6brunpix"IDE ecTh OMHAPHUK-UHTErPATOP, KOTOPBIA BHI3HIBAET
B JIyYIlEeM CJIy4Yae BHEIIHWE YTUJIMTHI, & B XY/IIEM CIydae — CBOIO
peammsarmio Kaxaoit dyakmuio n3 DLL uan npsivo 3amutyio B Ou-
HAPHUK.

B UNIX rakum Gunapuukom-unrerparopom spisercs shell (Emacs
cunraercs shell’lom B ganHOM ciydae). JIJsi BBRITIONHEHNsT KaxKIoi
byHKIMY BBIZBIBAIOTCS CHENUAILHO HAMCAHHBIE TUHAMUYECKH BbI-
TOJTHsIeMbIe MOIyJsiH, Takue kak make, cc, Id, u 7. m.

[MpenMyIiecTBO B 3TOM TaKOe YK€, KaK MPENMYIIECTBO MaTEMATHIE-
ckux (DYHKIHI BBICIIIETO MOPSAAKA mepes ' 00braHbIME " (DYHKITHSIMHA.

Hanpumep, dyukuus "orciaexxupars 3aBucuMocTu ' dalie Bcero pea-
JIU3YETCsT ¢ TIOMOIIBI0 make, HO MOXKHO TaK¥Ke JIETKO WCOIH30BATD,
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cKaxkeM, cook, nian ke nepekaodarbes mexay GNU Make u BSD
Make mo Bkycy. TouHo Taxas CHTyaIns C UCIOIb3YEMbIMHA PEIAKTO-
poMm, KoMmmuasaTopoM, etc. Bomee Toro, cam mo cebe shell sBasercs
"byHKIMeH BRICIIErO MOPSIKA U JETKO MOXKET OBITh 3aMEeHEH.

Kpowme Toro, Tak Kax mpocTpaHCTBO (DyHKIUH TPAKTHIECKN HEOTPA~
wrgenno, To IDE "Unix"obecneunBaer Takyke 3apaHee He TIpey-
CMOTpEHHBbIE (DYHKIIUHA BBICIIETO TOPSIKA, HAIPHAMED, PA3IAIHYIO
ABTOT'CHEPAIIUIO KOa, NOJIEPZKKY TECTUPOBAHUA U T. II.

Jpyrumu ciosamu, KomMadanas crpoka Unix (shell) u asnserca IDE s
Unix. [lomobublii moaxo 1 MO3BOIAET HE 3aIMKJINBATHC HA MPOrPAMHBIX PeIlre-
HUAX OIHOrO Hpou3BoauTess (paspaboruuka). JI106oH KOMIIOHEHT, BOCIPUHU-
maemblii kak 4dactb IDE (KoMuuidaTop, OTjaquuK, KOMIIOHOBUIMK, DEIaKTOD,
acceM0Jiep, YTUIUTBI COOPKY W TECTUPOBAHWS TTPOEKTA, CUCTEMA KOHTPOJIS BEp-
cuil) MoxkKer ObITh 3aMEHEH Ha APYroil. DTH KOMIOHEHTHI MbI YCJIOBHO MOXKEM
HazsaTh Uncmpymenmanvrse cpedcmea Uni.

8.3 HwuskoypoBHEBBIIT JOCTYyN K CUCTEME

Bazoit UNIX-cucremsl asisiercs komnuasrop Cu (cc), 6ubnamorexa libec u saapo.

Bcee Bepcun UNIX npemocTaBisiior CTPOrO ONpPEEseHHbINH, OrpaHNYeHHBIH
Habop Bx0omoB B siapo OC, yepes KOTOpBIE MPUKJ/IATHBIE 33a9U TOJYIAOT JT0-
cTyn K 6a30BbiM yeayram UNIX. DTu TOYKH BXO/A HA3BIBAIOTCS CUCTNEMHHLMU
evizoeamu (system calls).

CucreMHbI BBIZOB ompesegeT OyHKIUIO, Bbimonugemyo aapom OC ot ume-
HU [IPOIECCa, BBIIOJHUBLIIErO BbI30B. Syscall spisercs uarepdeiicom camoro
HU3KOTO YPOBHS B3aMMOAEHCTBUS IPUKJIIATHBIX TTPOIECCOB C STPOM.

3wk cucremuoro mporpammupoBanus - Cu. Xapakrepuas ocoberrocTs Unix
- acceM0yiep TPAKTHYECKH HE WCIOJb3yercs. bosiee TOro, 9acTb MpepbIBAHUN
¥ PErUCTPOB MPOCTO HEJOCTYIIHA M3 program space. Accem0biep IpUMeHseTcs
TOJILKO 7151 HATIUCAHUS IPAHBEPOB yCTPORCTB U s11pa (m1aTdhopMeHHO-3aBUCHMbIE
UX YACTH).

Bubanoreka libc - 310 HAOOP MHTEPGEICOB K CHCTEMHBIM BBHI30BAM M PA3IAI-
HBIX (DYHKIIHI, pabOTAIONINX TOBEPX CHCTEMHBIX BBI30BOB. JLJIsi MporpaMMucTa
pPa3INUINe MEXKIY CUCTNEMHBLM 6bl3060M W bubsuomeunot dynxyued JATH B
TOM, KaK OHU B3aUMOAEHCTBYIOT ¢ siipoM. CHCTEMHBIA BBI3OB CPa3y YXOIUT B
MPOCTPAHCTBO Spa W TaM BBINOIHAETCA. Bubanorednas GyHKINUS BBITIOJIHAET-
Csl B IPOCTPAHCTBE MPOIECCa (XOTs KOHEUHO MOXKET U JeJ1aTh CUCTEMHBIE BHI30BbI
B XOJI€ BBIIIOJIHEHUS).

8.4 IlpwuHiunbl pa3padoTku nporpamMm djaga Unix

Hrobbl mwi1aBarb, Haao wiaBaTsb. Mao IIze dyn (13 KpacHbIX KHHKEUEK IIpejice-
nmarens Mao)
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3a 30 ser cymecrBoBanusi BOKpYr Unix chopMupoBaiach CBOsi KylabTypa:
CJI9HT, TPA/IUIINN ¥ OTBIT, IEPEIABAEMBIH MEXK/Iy TOKOJIEHUAMHE IPOrPAMMUCTOB.
IIpunnumnsr - 370 HabOp GuUIOCOMCKUX BBICKA3BIBAHUMN, TOJABOMAIAN UTOI'd U
CYMMUPYIOIINAN ONBIT THICSY YEJTOBEKO-JIET pa3paboTKH.

U3 Tao Of The Unix Programming (by Eric S. Raymond):

[Ipasuso momynsrOCTH: [lMmuTe TPOCTHIE YACTH, COETUHSEMbIE SCHBIMU
uHTepeiicamu.

[IpaBumno scaoctn: ZcHOCTD MydIe YeM U30MIPEHHOCTD.

[Ipasuso coemuuenus: [IpoekTupyiiTe mporpaMMbl 9TOOBI OHU MOTJIU B3a-
UMOAENCTBOBATDH C JIPYTUMHU IPOrPAMMaMU.

[Ipasuso pasnpenenusi: OrmensiiTe aJrOpUuTMbI OT MEXAHW3MOB U WHTED-
deiichl OT IBUKKOB.

[Ipasumno npocrorsr: PazpabarsiBaiite mpocto. Mcmomab3yitTe CIoKHBIE KOH-
CTPYKITUN TOJBKO TOTZA, KOrma 06e3 3Toro He 000HTHCH.

[Ipasumo ymepernocru: ITummure 60IBITYIO TPOrPAMMY, TOJBKO €CIH ACHO,
4910 BOJIbIIE HUYEro He TIOMOYKET.

[IpaBumo mpospagnoctu: [lummure HATIAIHO, ITOOBI CIEIATH TIPOCMOTP U
OTJIAJIKY TIPOTPAMMBI Jierde.

[IpaBumo name:xkuoctn: HameKHOCTD - CAeACTBUE SCHOCTH U MIPOCTOTHI.

[IpaBumo mpencraBaeHns: XpaHUTe 3HAHWS B JAHHBIX, a MPOCPAMMHAs
JIOTUKA JIOJ2KHA, ObITh HAJIE2KHONW W TYIIOM.

[IpaBuno ranmenbrero yausaenusi: Korna paspabaroiBaere uurepdeiicor,
JenaiiTe UX KakK MOKHO OoJiee mpeicKa3yeMbIMHU.

[TpaBumo Tummab:: Korma mporpaMMe Hewero ckasaTh HOBOTO, OHA JOJIK-
Ha MOJTYATD.

[Ipasuso BoccranoBnenusi: Korma mporpamma, JOJKHA, OIMMTAOUTHCS, OHA
JOJKHA TIYMHO U J0JT0 00 3TOM BOMUThH. HacTOIBKO 9acTo, HACKOIBKO
9TO BO3MOXKHO.

[IpaBuno skomomun: Bpems mporpaMmucTa - I0pPOroe, SKOHOMbTE €ro,
B3BAJIMBasd KAK MOXKHO GOJIbINE 33184 Ha KOMIIbIOTED (ABTOMATH3AIN).

IIpaBumo renepamum kKoma: M3berafite pyuHOoro xommpoBaHusi. Iluimmre
MIPOTPAMMBI JIJTsl TEHEPAIMY JPYTUX MPOrPAMM BCEra, KOTJAa BO3MOYKHO.

[Ipasusio onrumuzanum: enaiiTe TPOTOTHIBI TEPE TOJUPOBKON KOIIA.
SacraBbre KO paboTaTh, IPEXK/IE YeM OINTUMU3UPOBATH.

[Ipasuio muoroodpasusa: He nopepsiiite BceMm nperensusaM Ha "eauHCTBEH-
HO BepHOe perrenue"
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o TIpasumo pammmupsemoctu: [Ipoekrupyiite ¢ npunenom ua oyaymee. Ono
MOKeT HACTYIHUTDH ObICTPEe 9eM BbI Iy MAaeTe.

®unocodus Unix B 0HOM ypOKE.
keep It Simple, Stupid - ocmasv amo npocmuim, MYnuYa.
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NHcTpyMeHTa bHBIE CPEJICTBA
pa3padboTdynka

9.1 Kommuaarop Cnu

Kommunarop assika Cu (C compliler wam cc) - HeoTbeMIeMast aCTh CHCTEMBI.
C mero maumnaercs paspaborka Jio60# Bepcun Unix uim mepeHoc Ha HOBYIO
mardopMy cymecTByomeii. Znpo u 6a30Bble yTUIANTHI CHCTEMbl HATHCAHBI HA,
Cu'.

Kommuisitop peasn3oBaH Kak yTuinTa KoMaH HOH cTrpoku. OH BbI3bIBAETCA
koMauo# cc. CytmecTByer GOMBINOe KOAMIECTBO CUCTEMHBIX KOMIUIATOPOB Cu
2 (gee B Linux u FreeBSD, cobGcTBeHnble KOMIHIATOPHI B GOMBITHHCTBE KOM-
mepueckux sepcuii Unix), nosromy cc Oyner yKasbBaTb HA KOMIIMJIATOD O
YMOJTUAHUIO JIJ1s1 HAINIEH CHCTEMBI.

THIIOBHE KJNOYM KOMIMJIATOPa
$cc foo.c

roMmunupoBaure u cbopka (numHKOBKa) mporpamme u3 ’foo.c’
CO3TaéTCH HUCIONHAEMHN Qain ’a.out’

$cc -c foo.c
TOJIBKO KOMIMJIMPOBaTh. ByzeT monydeH ob6bekTHHE Mozxynbk ’foo.0’

$cc -o exec_foo foo.c
cosmaeTcs HCIONHAeMul ¢alin ’exec_foo’ (BMecTo ’a.out?’)

$cc foo.c bar.o

1Bosee Toro, cam s3pik CH GbLI CO3MaH Uit pa3paboTky sapa Unix. ABTopsl a3bka CH
SBJISIOTCS TaKXKe IepBbiMu paspaboruunkamu Unix.

2B SUSv3(POSIX) onpeeno obiee IOAMHOXKECTBO KJIOUYEH U MapaMeTpoB, KOTOPBIE J0JI-
2K€H MOAAePKUBATH KOMIUAATOP Cu. D1oMy HAOOPY CIEAYIOT BCe CHCTEMHBIE KOMIMIATOPDL.
ECTeCTBeHHO, qTo Ka)KﬂbIﬁ U3 HUX MMeeT U CBOU JOIOJIHUTEJIbHBIEC MMapaMeTpPhI.
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CIUHKOBATh 2 OO6bEKTHHX Qailna B mcmonHsemsir (’a.out’)

9.2 make

Make - cranmapTHOE CPEICTBO, IPUMEHAEMOE IJsd COOPKH IPOTPAMMHBIX TTPO-
eKTOB. ZBJsieTcsd YHUBEPCAJIBLHON TPOrpaMMO [T PEIieHns 33139 aBTOMATH-
9eCKOH TeHepalny 1 n3MeHeHusd (DAIoB C yIeTOM 3aBHCHUMOCTEIR.

Cxema paborbl: make unrtaer daiin ¢ omucanvem npoekta (makefile) u, un-
TEPIPETUPYsi r0 COMEPIKAHNE, BBITOIHSIET ONPeIeeHHbIe TeHCTBUA.

Makefile - TekcToBbIi (paiin, onuChIBAET OTHOIIEHHS MexKay (ailaaMu mpo-
€KTa U JefCTBUsI, HeOOXOAMMBbIE JJIsT ero COOPKH.

9.2.1 3amyck

Make sgBigerca yTUARTON KOMAHIHONW CTPOKM M 3aIlyCKAeTCs KOMAaH0H make.
ITpu 3amycke make mposepsier Hajuune daitioB makefile, Makefile u ecau u
3ammycKaeT Ha 00pabOTKy TepBbiil u3 Halizenubix Make-daitios. MokHO siBHO
ykazaTh kakoit Makefile uconb3oBars kaouom -£.

9.2.2 ®opwmart n ucnosgb3oBanue make-daiisios.

OcHoOBHOIT 351eMeHT - npasuaa (rules).

06umit BUI:

<pendb 1> <uenp 2> 7<pendb n>:<3aBHUCHUMOCTL 1> <3aBuC-Tbh 2>7<3aBUC-TbL n>
<gomamma 1>
<xoMaHIa 2>
?

<KOMaHIa n>

Ieaw (target) - Hekuil KeJaeMbIil PE3YILTAT, CIIOCOD MOCTUIKEHUST KOTOPOTO
onmcan B mpasuie. llesb Moxker ObITh UMeHEM haiira.

Ipumevanue. Tlepea KOMaHAAMH BCTaBISAETCS Taly/IAnA, 9TOOBI make OT-
JUYAJ UX OT IeJieii.

llpumepl: mens kax uMma daiinma
iEdit: main.o Editor.o
gcc main.o Editor.o -o iEdit
[lpuMep ONMCHBAET, KaK MOXHO INOJYYUTb HCIONHAEMHM $aiia u3 O6BEeKTHHX MOLYIEH.

esp MOXKeT OBITH UMEHEM HEKOTOPOTO MeHCTBUS, TOT/IA MPABUJIO ONMHUCHIBA~
€T, KaK COBEPIAaeTCca yKa3zaHHOe elicTBHe.

llpuMep2: menb Kak uMA IelficTBuA
clean:
rm *.o0 iEdit
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Takue uesnu HaszbBaIOT abempakmubsmu (phony targets) uiau ncesionesgamMu
(pseudo targets).

3asucumocms (dependency) - 1o ’ucxoambie daHHble’, HEOOXOAUMbIE JJisl
JOCTUXKEHUS YKA3AHHOW B MPABUJIE TEJH. JTO NMPEIBAPUTENBHBIE YCIOBUS J0-
CTVXKEHUS IEIU. 3ABUCUMOCTBIO MOXKeT ObITh uMs (aiiina uim uMsi I1efdCTBUS.
B npumepel main.o n Editor.o - 3aBucumoctu. @aiinbl J0MXKHBI CYIIECTBOBATD,
9100BI MOXKHO OBLTO coOparsh iEdit.

llpumep3:
clean_all: clean_obj
rm iEdit
clean_obj:
rm *.0
lIna pmocTuxemma clean_all Heob6XOOUMO BHIIOJHUTL AelicTBHe clean_obj.

Komanda - neiicTBrsi, KOTOpbIE HAJA0 BBLIIOJHUTH J1Jisi OOHOBIEHUS WU JI0-
crukenns neau. [lepen komanaoll JozkeH ObiTh cUMBOJ Tabyusiiuu (Koz 9).
Tak make ompeesnsier KOMaHIbI.

Tunuansrit makefile, KoTOpBIi CONEPKUT HECKOIHKO MIPABWIL, Y KAXKIOTO MPa-
BHUJIA €CTh HEKOTOPAasl IEJIb U 3aBUCAMOCTH.

llpumMep4 :

1. 1iEdit: main.o Editor.o

2. gcc main.o Editor.o -o iEdit
3. main.o: main.cpp

4. gcc -c main.cpp

5. Editor.o: Editor.cpp

6. gcc - Editor.cpp

7. clean:

8. rm *.c

Cubica paborbl - pocrrkenue riaasuoit ueau (default goal). Ecau nenb -
ums geiicrBus (aOCTPaKTHAs), TO BLIMOMHACTCS AelicTBre. ECan rnasHas 1eab
- ums aiina, To make CTpPOUT caMyio CBEXYIO Bepcuio. [1aBHas 1e/ib OOBITHO
3aJaercsa Kak mapamerp make: make iEdit, make clean. Ecau make sb3biBaercst
6e3 mapamMerpoB, TO B KA4ecTBe IJIaBHOI Gepercs nepsas BCcTpedeHHas neib. (B
upumepe 510 iEdit). O6brano 3a1a101 neab ¢ll Kak 1esb o yMOJT4aHuIo.

Ajropur™m pabOTHI:

1. BbIOOpP T7IAaBHOM HEHN

2. IOCTUIKEHHUE IIeJIH

3. obpaboTka mpaBui

4. 0bpaboTKa 3aBUCHMOCTEIH

JocTrkeHne 1en - IPOBEPsieT 3aBUCUMOCTH U IOTOM ONpPENENser, HaJA0 JIu
zamyckarh kKOMaHIbl. [Ipu Bersoe make iEdit ompenesnsier, uTo riaaBHasi 1esb
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- iEdit. ITpaBumo ee moctuxkenust - crpoku 1,2. ObpabareiBas mpasuio iEdit,
ompesengaeM, 9To 3aBUCHT OoT main.o u Editor.o. g stux 3aBucmMocTeii Cy-
wecrsyior upasuia (3,4) u (5,6). main.o 3aBucur or main.cpp. Eciu wer ewe
obbexTHOrO daiina, HO CymecTByeT (aila .Ccpp, TO 3AMYCKAETCA KOMITUAJISIIIHS.
Amnamornano u qusa Editor.o. /s clean 3asucumocteit Her u make cpaly nepe-
XOIMT K BBITOJTHEHUIO.

Huxpemenmmuas cbopra - IEPEKOMITHINPYETCA TOIBKO TO, 9TO OBLIO H3MeHe-
Ho. s dpaitioB .c 1 .cpp OOBIMHO YKa3bIBAIOTCA KaK 3aBUCHMOCTH .h daitib.

9.2.3 Ilepemennbie make.

IMpucsoenue: uMa = cTpoxra (MOKHO C IIPOGETAMH).
[Honyuenne 3navenus nepemenuoii: $(umsa). 3HadueHne - TEKCTOBAsS CTPOKA,
MOXKET COIEPXKATH CChLIKK Ha JAPyIHe IePeMeHHbBIE,

llpumep:
obj_list = main.o Editor.o
# IIpUCBOEHUE;

$(obj_list)
# IIoJIy4denne 3Ha4YeHUdA

1)dir_list = . .. src/include
all:

echo $(dir_list)
2)optimize_flags = -03
compile_flags = $(optimize_flags) -pipe
all:

echo $(compile_flags)
PesympTar: -03 -pipe
3)program_name = iEdit
obj_list = main.o Editor.o TextLine.o
$(program_name) : $(obj_list)

gce $(obj_list) -o $(program_name)

Ipumenwanue. 3HadeHre TIEPEMEHHON BBIYUC/ISIETCH B MOMEHT HCIOJIb30Ba-
HUS.
YacTo ucmoab3yeMble IepeMeHHble:

1. CC - yKa3aTb KOMIHJAATOP MO YMOJYAHHIO.
2. CFLAGS - nmapaMeTpbl KOMITUJILAIIAT

3. LDFLAGS - mapaMerphl JIUHKOBKU OOBEKTHBIX (hailioB
ABTOMaTHUYecKUe TIepeMeHHbIe

e $~ - CIIMCOK 3aBUCUMOCTEH, pa3aeséHHbIX MTpobeIaMn
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o $@ - uma nesu (daitna). Ecnin y nac meckonsko nenedt (cm 9.2.4), srta
nepeMeHHas MPUHUMAET 3HAMEHHE TOIH NENH, JUId KOTOPOH BBIIOIHAETCS
wab/IOH B KOHKETHBIN 3aIyCK

e $< - mMs mepBOI 3aBUCHMOCTHU

Ilpumep :
$ (program_name) : $ (obj_name)
gcec $° -0 $@

9.2.4 IITabnoHHBIE ITPaBUJIA

[MTa6onubie npasuia (implicit unau pattern rules) npumensitorcst K rpymie daii-
JIOB.
Cunrakcuc:

. <pacumpenue_¢aiinoB_zsaBuc.> .<pacuupeHue_o¢alimoB_eie>:
<goMamma 1>
<KoMaHma 2>
?

<KOMaHIa n>

Ilpumep:

.cpp .o:
gecc -c $~

9.3 Cucrembl ynpasjienus Bepcuamu. CVS

Ouenp gacro Haj mporpaMMmoil paboraer GoJbIe OTHOTO UesoBeKa. Borxomar
pazaugubie Bepeun nporpamm. W cyimecrByer noTpebHOCTD KAK TO YIOPSI0UIH-
BaTh BHECEHNE U3MEHEHUN U NOMOoMHeHu. [IJ1sT 9TOTO CIyKaT CHCTEMBI yIIPaBJIe-
Hus Bepcusmu. W3 ucnonb3yembrx ceiiaac moxkuo Hazsarb CVS, RCS, Monotone,
Arch, BitKeeper u SourceSafe.

CVS - Conhurent Versions Systems (cucreMa yupaBjieHusi KOHKYDUDY FOUIAME
BEPCUSMMU).

9.3.1 Peno3uropmuii

Penosumoputii CVS (uau zparusvuwe) XpaHUT TONHYIO KONUIO Beex baiiioB u
karasoros nos yrnpasienuem CVS, BKiIodas Bce CeaHHbIe

O6rruno Bor Hukorma we nmosgydaere poctyn K daitnam B CVS HampsiMyo.
Ucnonwaytorcs komauasl CVS mis monydenust Koruu B "pabounit karamor'n
najee pabora uaér uaj komueii. Ilocie BHeceHus nu3MeHeHUT - 1036p BHOCUT U3-
MeHeHusT B perno3uropuii. [Tocse 937oro, B XpaHUIUIIe COXpaHIeTcs THHOPMAIIH
O CJIeJIAHHBIX M3MEHEHUIX, BPEMEHU BHECEHWs] MW3MEHEHUH W Apyras momobHast
nHMOPMAITHS.
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Jng ykazaHusi, KAKOH W3 PEMO3UTOPEB UCIOIL3YETCsT - TPUMEHSIETCS mepe-
vennas okpyxkeund CVSROOT, mubo fBHO yKa3bIBAETCsI ¢ TOMOIIMBIO KJIH0Ya
-d.

IIpumepnr:

$ CVSROOT=/var/cvs; export CVSROOT
$ cvs checkout module/project

unu

$ cvs -d /var/cvs module/project

Kpowme JT0KaTbHBIX PEMO3UTOPHUEB - OUE€HDb UACTO UCIOJB3YIOTCS YAAJIEHHBIE
(ceresbie). JInsa Hux HeOOXOAMMO yKa3aTh aapec U (MHOMMA) - Cnocod JOCTYIIA.

$ cvs -d serverl:/root checkout sdirl

IonpoGree 06 aToMm - B 77 min B €€ pYCCKOM TepeBo/ie Ha http://opennet.ru

9.3.2 IlonyuyeHume paboueii KOMUU MCXOTHUKOB
9.3.3 CoxpaHeHne pe3yJbTaTOB I BEPCUOHUPOBAHUE

9.3.4 KoannekTuBHasg padora HaA IMTPOEKTOM

9.4 DBwubauoreka Cu (libc)

libc comepkuT 2 4acTu: CuCmMemMHve 6b306b, U OUbAUOMEUHBLE BYHKUUU.

CucremMHbIe BBI30BBI OIpEeseHbl, Kak dbyHKImu a3bika Cu (He3aBUCAMBI OT
dakTuueckoii peanusanuu B sape). B UNIX kaxapiii cucTreMHbIi BbI30B UMeeT
cooTBeTCTBYONLYI0 DYHKIMIO (Wi DYHKIUK) C TEM YK€ UMEHEM, XPAHIIILYI0CsT
B cranmapTHOH 6ubanoreke Cu. @yHKINN 13 OUOIMOTEKY BBITOTHAIOT TPEOdpa-
30BAaHUSA APIYMEHTOB U BBI30B COOTBETCTBYIONIETO KO/ sapa. Takum obpazom,
OUOIMOTEYHBIN KO - TOJABKO 0000YKA, (PaKTUIECKUE WHCTPYKITUU HAXOISITCS
B sifipe.

OyHKIMY ODIIEro 3HAYEHUS - TAKXKE YACTh OMOJIMOTEKW, HO HE SIBJIAIOTCS
CHCTeMHbIMEU BbI3oBamMu. OyHKIMH 0OIEr0 HA3HAYEHUSA U CUCTEMHBIE BBI3OBBI -
OCHOBA, cpejibl mporpamMmyuposanus UNIX.

B ornuume or npyrux 6ubsumorek, libc MUHKYyeTCsT ¢ KazKAbIM [IPUIOKEHUEM,
wanucanaoMm Ha Cu.

WNudopmaliust 0 CHCTEMHBIX BBI30BAX U (PYHKITUASIX COMEPKUTCS B 2 U 3 pasie-
JlaX man COOTBECTBEHHO. B pazIMYHbBIX cHCTEMAaX PA3IUYHBIN HAGOD CHCTEMHBIX
BBI30BOB, ITO3TOMY HEKOTOPBIE (PYHKITUN MOT'YT ObITH PEeaTn30BaHbI Kak 6nbmmo-
TEeYHbIE B OJHON CUCTEME U KAK CUCTEMHBIE BBI3OBbI B JIPYTOii.

libc monmHocThIO BKIIOYWaeT B cebs Oubauoreku, onpemenennnie 8 ANSI C
(stdio, math, assert). Kak ciiencrsue: ouH U3 OCHOBHBIX METOMIOB CJIEIaTh PO~
rpaMmmy mepeHocuMoit - aro mHanucarh ee Ha ANSI C. Takag nporpamma Gyaer
KOMITIJINPOBATHCA U PabOTaTh HA BCEX UNIX-CHCTEMAX.

IToapobuee muTepdeticor libe 6yayT paccMOTPEHBI B IJIaBaX, MOCBAIIEHHBIX
APXUTEKTYPE U MEXKIPOIECCHOMY B3aUMOIEHCTBUIO.



I'staBa 10

IIponeccol n curnajnsl.IPC

B UNIX nporieccsl BBITOTHAIOTCH B COOCTBEHHOM a/IPECHOM IIPOCTPAHCTBE U U30-
JINPOBAHBI APYT OT APYTa, TAKUM 0OpPA30M CBEIEHBI K MUHUMYMY BO3MOKHOCTHU
BJIUSTHUS MPOIECCOB IPYT HA JAPYTa.

Ho cymecTByer HEOOXOMMMOCTH B3aUMO/IeiicTBI S porieccoB. s sToro Tpe-
Oyerca:

e 00EeCIIeUNTD CPEICTBA B3aNMOICHCTBHS

® N CKJIIOYUTH HeEXKeJlaTeJIbHOe BJAWAHNE OJHOTO IIpolecca Ha ,prFOfI

BzaumozeiicrBre peraeT caeayIoNne 33, a5H:

1. mepenaga JaHHBIX

2.

COBMECTHO€ HCIIOJIb30BaHUE JTaHHBIX

3. u3BeneHns

Pemars npobiieMy B3amMOAEHCTBHS CPEACTBAMHE IPOIECCOB B PAMKAX MHO-
ro3a[a9HONi CuCTEMbI OIIACHO.

10.1 Tuner IPC

CATHAJIBT
KAHAJIBI

FIFO (umeHOBaHHbBIE KAHATBI)
coobienus (ouepeau coobieHuil)
cemadopbl

paszensieMasi NaMaTh

COKETHI

67
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10.2 CurnaJsl

Ipocreiimmuit sug IPC. Tlo3BOASIOT yBEAOMIATE TPOIIECC WK TPYIIILY MTPOIECCOB
0 HACTYIJIEHNH HEKOTOPOTO COOBITHSI.

I'pynna npoueccos - n1060# mpOIECC MPUHAIEKHUT OMPEIETEHHON TIPyIIe
MPONECCOB. ¥ KaXKJOU I'PYIIIBL €CTh CBOH yHUKaJIbHBINA unenTuduxarop. Jlugep
rpynnel - mporecc, PID xoroporo cosmamaer ¢ ID rpymmer. O6b9HO Tpymma
HACTIETyeTCd TPOMECCOM OT POIUTENS.

IIporecc MoxkeT MOKWHYTH TPYIIY U CO3/ATH CBOIO.

Ynpasaaruwut mepmuras - IPOLUECC MOXKET ObITh CBS3aH C TEPMHUHAJIOM,
KOTODBIIl HA3BIBAETCS YIIPABJSIONMM. Bce TpOIecchl TPYINBI UMEIT OJWH U
TOT K€ YIPABISIONINI TepMUHAI.

Cruernmanbubiil daiin ycrpoiictBa /dev/tty CBg3aH ¢ yIPABISIONIAM TEPMHU-
HajoM mpornecca. paiiBep /yisi 3TOrO MCEBIOYCTPOICTBA MMEPEHAPABIIAET 3a-
MPOCHI Ha (PAKTUIECKUI TEPMUHAIBHBINA IpaiiBep, KOTOPBIH MOXKET ObITH pas-
JIMYGHBIM JIJIsi PA3HBIX MTPOIECCOB.

Cuenan - MEXaHU3M BBI30BA OMPENETEHHON MPOIEyphl MPU HACTYILICHUH
HEKOTOPOTO COOBITHS.

Ectb 1Be hasbl B UCIIONL30BAHUEN CUIHAJOB: MeHepanus (OTIpaB/IeHue), 10-
craBka u 00paborka. B mpoMexxyTke - OKuIaHWE TOCTABKHU.

Ilpumenwanue: CUTHAIBI HE MOTYT HAKAILJIUBATHCS, TO €CTH B JII000H KOHKPET-
HBIIl MOMEHT BPEMEHU [I02KHIATHCsl 00PAbOTKH MOI'YT TOJIBKO PA3HOTUIIHBIE CHUT-
HAaJIBI.

[IpwauHbr ONpaB/IeHNsT CUTHAJIOB:

e 0cobble cuTyanuu (HampuMep, aeerne Ha, )

e repMuHasbHBE npepbiBanug (Haxkarug kaasum Del, Ctrl+Z, Ctrl+C, or-
KJIIOYEHUE TePMHUHAIA)

® JIPYTHE TPONECCH
e yIpaBJeHue 33 aHUAME (1715 KOMAHIHBIX WHTEPIPETATOPOR)
® KBOTHI (IIPEBBIILIEHUE IIPOLECCOM KBOT)

e yBemOMJIeHUA (IPOIIECC 3anpammuBaeT HHGOPMAINIO O TOTOBHOCTH yCTPOM-
CTBa)

® AJApMBIL.
Ha,ﬂ; CUTHAJIaMH MOZKHO BBIIIOJIHUTb TPpH ,ZLeI’;ICTBI/Iﬂ:
1. usmenenue peakiuu Ha curnai (o6paborka)

2. GIOKMPOBAHUE CUTHAJA - OTKJIAIbIBAHUE OOPADOTKY HA BPEMs BBIMOJIHE-
HHUA KPUTHUYECKUX YHACTKOB KOIA

3. TIOCBLIIKA CUTHAJIA.
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Ipumenanue: CUTHATBI HE MOTYT HENOCPEJICTBEHHO MEPEHOCUTH MHMOPMAa-
TTHIO.

Kaxmomy curnany npucsoeno muemonuveckoe ums (Hanpumep, SIGINT),
KOTOPOE YKA3BIBAET, JJId 9€r0 OOBITHO UCIIOIb3YeTCsl CUTHAJ 9TOro Tuna. Umena
CUTHAJIOB OINpEJENIeHbl B <signal.h>.

10.3 Iloceiaka curaaJjios

#include<sys/types.h>
#include<signal.h>

int kill (pid_t pid, int sig);

llpumep: kill (7421, SIGTERM).

[Iporecc MoMKeT MOCHLITATE CHTHAJBI CAMOMY cebe.

TMonyuenne ceoero PID (7.2.1) - pid=getpid ) ;

IMonygenue csoero PPID (7.2.2) - ppid=getppid();

Orpanvuenus: EUID (7.2.5) wau RID (7.2.5) mporiecca, TOCHIIAIONIETO CUT-
HaJ1, HoyKuBL coBrnanarh ¢ KUID u RID nponecca-aapecara. nsa aavMuHucTpa-
TOpa TAKWX OTPAHWYEHUH HET.

[Tpu mHeymaunom Ber3ose kill BozBpamaer -1 u mepeMeHHO €rrno NprCcBanuBa-
ercs 3uadenus: EPERM (menn3s nocnars uyxomy npoueccy), ESRCH (rakoro
uporecca ner) , EINVAL (sig comep:kur HeBepHbBI HOMED CUTHAJA).

10.3.1 Cwbica napamerpa PID

Pid==0 - curnas moceutaeTcsi BCeM MPOIECCAM TPYIIbI, K KOTOPOI MPUHAIIe-
JKUT TPOIECC, TOCTABINNN CUTHAT,

Pid==-1 u ecim EUID He aaMuHECTPATOPA, TO MOCHLIAETCS BCEM IIPOIIECCAM,
RID koropsix pasen EUID nocbuiarorero npoiecca, BKI04Yas u ero (eciau ero
RID=EUID);

Pid==-1 u EUID agmunucTpaTopa, TO CHTHAJ ITOCBLIAETCS BCEM MIPOIIECCAM,
KPOME HEKOTOPBIX CHCTEMHbIX;

Pid <0 u ne paBen -1 - moceLIaeTCH BCEM IPOIIECCAM, HAEHTH(MDUKATOP IPYIIIIbI
KOTOPBIX paBeH 1o Moayaio PID, BkItO9as MOCTABIINAE MIPOIECC, €CAN OH TAKXKE
BXOJIUT B 3Ty TI'PYIIILY.

10.3.2 [IlocwLiKa cursHajga camomy cebe
#include<signal.h>
int raise (int sig)

BBI3BIBAIOINIEMY [TPOIECCY MOCHLIAETCH CUrHAJI. B ciayvae ycnexa Bo3spamaer 0.
Hampuwmep, raise (SIGKILL).
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10.4 Taiimepsnl
setitimer - ycraHoBKa pa3HbIX TaiiMepoB (3 Buia).

#include<unistd.h>

unsigned int alarm (unsigned int secs);

secs - BpeMs B CeKyHIAX, Ha KOTOpOe ycTaHapauBaercs taiimep. Ilocme mc-
Te€YeHUs BPEMEHM IIpoleccy noceuiaerca SIGALRM.

Ilpumep: alarm(60) .

Bukarowernue matimepa alarm(0) .

Bri3os Taiimepa He HaKarIMBaeTcCs. BBI30OB CIEAYIOMIETr0 OTMEHSET MPeIbl-
Ty TIHii.

#include<unistd.h>
int pause (void);
[IPUOCTAHAB/IMBAET BbIIIOJIHEHNUE IPOLIECCA JIO IIOJIyY€eHus JII0DOI0 CUIHAJIA, Ya-

CTO HUCIOJb3YyeTcsd BMecTe ¢ alarm.

10.4.1 HopwmanabHOE U aBapuiiHOE 3aBepIIIEHUE

BouiblunHCTBO CUIHAJIOB BBI3bIBAIOT HOPMaJIbHOE 3aBepiienue (normal termination).
IToxoske Ha BBI30B TpoIteccoM (GyHKINN exit.

Hexkoropsie curnanst ( SIGABRT, SIGBUS, SIGQUIT, SIGILL u apyrue)
MHUIMUPYIOT aBAPUIHOE 3aBEPIIEHUE CO COPOCOM 3HAMEHUS NIEPEMEHHBIX, PDETHU-
CTpoB U T.J. B core (dump).

10.5 Wmena curragos (mo asdaBury, BHIOOPOU-
HO)
Omnpenesnenst B <signal.h>

e SIGABRT - npepbiBanue nporecca (abort), mocbLiaercst mpoueccy mpu
BBI30BE CHCTEMHOr0 Bb30Ba abort. Core dump.

e SIGALRM - curnan raiiMepa.
e SIGBUS - anmaparnas ommbKa Ha muHe. ABapuifHoe 3aBepIleHue.

e SIGCHLD - ocranoB uiau 3aBepIieHune Jo4uepHero nporecca. Uraopupyer-
col.

e SIGCONT - npomoszkenue paboThl OCTAHOBJIEHHOIO I1porecca (06parHbLii
st SIGSTOP).
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e SIGHUP - ocBoGOXK eHme JINHUY, TTOCHLIAETCST TPOIIECCAM , TOIKTIOYEHHBIM
K TEPMUHAJIBHON JIMHUY, TTPU OTKJIIOYEHUH TEPMUHAIIA WK TIPY 3aBEpPIIe-
HUU pabOThl JIUJEPA CEAHCA YJIEHAM I'DYIIIbI.

e SIGILL - memomycrumas komanta nporeccopa. Core dump.

e SIGINT - mopmasnbuoe npepsiBanue nporpammbl (Ctrl+C). Ilocsuaerca
BCEM IIPOIECCAM CEeaHca.

o SIGKILL - nemennennoe yHuuTOXKeHue mporecca. He nepexBarbiBaeTcs.

e SIGPIPE - mompiTKa 3amucy B KAHAJ WM COKET, JJIsi KOTOPOro MPUHUMA-
OIIHH POIIECC yIKe 3aBepImT paboTy.

e SIGPROF - curnan mpodunaupyroiiero raiimepa.

e SIGQUIT - zaBepmienue nporpammbl. [Toxox wa SIGINT, Ho 3aBepirenue
aBapuiiHoe.

e SIGSEGYV - HeKkoppeKkTHBIH afpec maMsaTh. ABapuiiubiii copoc.

e SIGSTOP - curnan ocranoBa. Ynupassenue 3aganusmu. Hemb3s mepexsa-
TUTD.

e SIGSYS - omm6Go4YHbIl CHCTEMHBIH BLI3OB.

e SIGTERM - mporpammustit curaas 3asepinenus. Vcnomas3yercs st KOp-
PEKTHOT'O 3aBepIIeHNs IPOIECCa.

o SIGTSTP - repmunanbhbrii curaan ocranosku (Ctrl+Z). IToxox nHa SIGSTOP,
HO MOXKHO TIePeXBATHTh.

e SIGTTIN - mombITKa BBO/IA ¢ TepMUHAIA (DOHOBBIM mporieccoM. OCTaHOBKA
mporecca.

e SIGTTOU - nombiTka BeIBOAA HA TepMuHAT HOHOBBIM Iporeccom. Ocra-
HOBKA MTPOIECCA.

e SIGURG - nocrymnienne B Oydep COKeTa CPOIHBIX BHEOUEPETHBIX JTAHHBIX.

e SIGUSRI, SIGUSR2 - 3ape3epBUpOBaHbI [JIsl MOJb30BATEIbCKUX 337a4.
ITo yMOTYAHWIO - HUYEro He TTPOUCXOMINT.

e SIGVTALRM - BupryasbHbIil Taiimep.
e SIGXCPU - mpesbimienne aumMuta mporeccopaoro spemenn. Core dump.

o SIGXFSZ - mpesbitenne gumMuTa Ha pa3mep daiia.
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10.6 HabGopsl curHaJjion

Habop cuezna.roe - 3TO CIUCOK CUTHAJIOB, KOTOPBIE HEOOXOIUMO MEPEIATH CH-
CTEMHOMY BbLI3OBY.

Twun sigset_t B <signal.h>, ero pasMep mO3BOJISIET TOMECTUTHCS BCEM CUT-
HaJIaM, OIPEICJICHHBLIM B CUCTEMeE.

Bribop curnasior - aubO U3 MOJTHOTO, YIOAJISIsT HEHYYKHBIE, TUOO U3 MyCTOrO
Habopa, DoOaBIsIst HEOOXOIMMBbIE.

10.6.1 W uaunumaau3aiuga Habopa

#include <signal.h>

int sigemptyset(sigset_t *set);
int sigfillset(sigset_t *set);

10.6.2 [JlobGaBjeHme u yJaJIeHUE CUTHAJIOB

int sigaddset(sigset_t *set, int signo);

int sigdelset(sigset_t *set, int signo);

10.6.3 TwumoBoii crienapuii padboTsl ¢ Habopom
sigset_t maskl, mask2;

sigemptyset (&maskl) ;

sigaddset (&maskl, SIGINT);
sigaddset (&maskl, SIGQUIT);

sigfillset(&mask2);

sigdelset (&mask2, SIGCHLD);

10.7 OO0paboTYUK CUTHAJIOB

ITocoe onpenenenust Cucka MOXKHO 334aTh 0OpabOTKY CHUTHAJIOB:

#include<signal.h>

int sigaction(int signo, comnst struct sigaction *act, struct sigaction
*oact) ;

signo - curHaj, 1A KOTOPOTO 33JaeTcd NeHCTBHE.
act - ompenensgem 0O6pabOTINK.
oact - eciiu He NULL, TO B 3Ty CTPYKTYpPy COXPAHUTCS CTaphIii 06pabOTINK.
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10.8 Pa36op cTpykTypHhI sigaction

struct sigaction {

void (*sa_handler) (int); //¢yurous obpaboTdmra

sigset_t sa_mask; //curnams, 6iorupyeMele BO BpeMs 0oOpaboTKKM LAHHOTO
int sa_flags; //dnaru, BnusoLue Ha IOBeIeHWE CUTHAIA

viod (*sa_sigaction) (int, siginfo_t*, voidx);

};

TonkoBanue:
sa_handler:

1. SIG_DFL - KoHCTaHTa 00pabOTKM IO YMOTIAHUIO.

2. SIG_IGN - kouncranTa urnopuposanus. He moxer mpumensarcs ais SIGSTOP
u SIGKILL.

3. Agpec dbyukiyu, npuHUMAIOIEH aprymenT Tumna int (sa_handler=f1).
Omna 6ymeT BBI3BLIBATHCS MDY IOy YeHUN CUTHAJA, & SigNno meperaeTcs Kak
napamerp.

Yupasenue nepegaercss GYHKIUM w3 JIOO0r0 MeCTa MPOrpaMMbI, a MOCJe
BO3BpATA W3 HEE BBHIMOJHEHNWE OyIeT MPOAOKEHO C TOYKH, B KOTOPO#H OBLIO
IPepBaHo.

e sa_mask - CHUrHAJIBI U3 3TOr0 HabOpa OyayT UTHOPUPOBATHCS BO BpEMs
BblIOJHeHud dyHkIuu-00paboruuka (sa_handler).

e sa_flags - u3MeHeHre XapaKTepa PeaKIlnu:

1. SA_RESETHAND - mocjie BO3BpaTa u3 00paboTdnKa BEpHYTh 00pabOTINK 1Mo
ymoma4danuto SIG_DFL.

2. SA_SIGINFO - 0O6paboT4yuKy mepeaaeTcs AOMOMHUTEIbHAST HHMOPMAIH U
BMecTO sa_handler ucnosn3yerca sa_sigaction.

3. SA_RESTART - mOBTOpP MPEPBAHHOTO CUTHAJIOM CHCTEMHOTO BBI30BA.

10.9 Henanexxnble curHaJsl (ycTapeBIias Bepcus)
#include<signal.h>

void (*signal(int sig, void(*disp) (int))) (int);

sig - HOMEp CHTrHAaJIA.

disp - SIG_DFL, SIG_IGN min hyHKINsa-00paboTIuK.
llpumep: signal (SIGINT, SIG_IGN);
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10.10 BbuaokupoBaHUe CUTHAJOB

int sigprocmask(int how, const sigset_t *set, sigset_t *oset);
e how - yKasblBaeTcd, Kakoe JeficTBue HaJ0 BbIIOJHUTD:

1. SIG_MASK - ycTaHOBHUTH OJIOKHPOBAHNE CHTHAJIOB TI0 CIIUCKY;
2. SIG_UNBLOCK - oTmeHa OJIOKUPOBAHUS CUTHAJIOB IO CIUCKY;

3. SIG_BLOCK - nobaBiieHre CHHCKA K TEKYIIUM OJIOKHADYEMBIM.

e set - HAOOP CUTHAJIOB.
[lpumep:
sigset_t setl;
sigfillset(&setl);
sigprocmask (SIG_SETMASK, &setl, NULL);
//KpUTHYEeCKUN yYaCTOK - HEIpephHBaeMbi
sigprocmask (SIG_UNBLOCK, &set, NULL);

ITpumenanue: MOKHO BApHUPOBATH HAOOPHI U CTETIEHE 3AIUIIIEHHOCTH KOJA.
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GNU Free Documentation
License

Version 1.2, November 2002
Copyright (©)2000,2001,2002 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Preamble

The purpose of this License is to make a manual, textbook, or other functional
and useful document "free"in the sense of freedom: to assure everyone the
effective freedom to copy and redistribute it, with or without modifying it,
either commercially or noncommercially. Secondarily, this License preserves for
the author and publisher a way to get credit for their work, while not being
considered responsible for modifications made by others.

This License is a kind of "copyleft which means that derivative works of the
document, must themselves be free in the same sense. It complements the GNU
General Public License, which is a copyleft license designed for free software.

We have designed this License in order to use it for manuals for free software,
because free software needs free documentation: a free program should come
with manuals providing the same freedoms that the software does. But this
License is not limited to software manuals; it can be used for any textual work,
regardless of subject matter or whether it is published as a printed book. We
recommend this License principally for works whose purpose is instruction or
reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that
contains a notice placed by the copyright holder saying it can be distributed
under the terms of this License. Such a notice grants a world-wide, royalty-free
license, unlimited in duration, to use that work under the conditions stated
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herein. The "Document", below, refers to any such manual or work. Any
member of the public is a licensee, and is addressed as "you". You accept the
license if you copy, modify or distribute the work in a way requiring permission
under copyright law.

A "Modified Version" of the Document means any work containing the
Document or a portion of it, either copied verbatim, or with modifications
and/or translated into another language.

A "Secondary Section" is a named appendix or a front-matter section
of the Document that deals exclusively with the relationship of the publishers
or authors of the Document to the Document’s overall subject (or to related
matters) and contains nothing that could fall directly within that overall subject.
(Thus, if the Document is in part a textbook of mathematics, a Secondary
Section may not explain any mathematics.) The relationship could be a matter
of historical connection with the subject or with related matters, or of legal,
commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are
designated, as being those of Invariant Sections, in the notice that says that
the Document is released under this License. If a section does not fit the above
definition of Secondary then it is not allowed to be designated as Invariant.
The Document may contain zero Invariant Sections. If the Document does not
identify any Invariant Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed,
as Front-Cover Texts or Back-Cover Texts, in the notice that says that the
Document is released under this License. A Front-Cover Text may be at most
5 words, and a Back-Cover Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy,
represented in a format whose specification is available to the general public, that
is suitable for revising the document straightforwardly with generic text editors
or (for images composed of pixels) generic paint programs or (for drawings) some
widely available drawing editor, and that is suitable for input to text formatters
or for automatic translation to a variety of formats suitable for input to text
formatters. A copy made in an otherwise Transparent file format whose markup,
or absence of markup, has been arranged to thwart or discourage subsequent
modification by readers is not Transparent. An image format is not Transparent
if used for any substantial amount of text. A copy that is not "Transparentis
called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII
without markup, Texinfo input format, LaTeX input format, SGML or XML
using a publicly available DTD, and standard-conforming simple HTML, PostScript
or PDF designed for human modification. Examples of transparent image formats
include PNG, XCF and JPG. Opaque formats include proprietary formats that
can be read and edited only by proprietary word processors, SGML or XML
for which the DTD and/or processing tools are not generally available, and
the machine-generated HTML, PostScript or PDF produced by some word
processors for output purposes only.
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The "Title Page" means, for a printed book, the title page itself, plus such
following pages as are needed to hold, legibly, the material this License requires
to appear in the title page. For works in formats which do not have any title
page as such, "Title Page"means the text near the most prominent appearance
of the work’s title, preceding the beginning of the body of the text.

A section "Entitled XYZ" means a named subunit of the Document whose
title either is precisely XYZ or contains XYZ in parentheses following text that
translates XYZ in another language. (Here XYZ stands for a specific section
name mentioned below, such as " Acknowledgements", "Dedications", "Endorsements",
or "History".) To "Preserve the Title" of such a section when you modify
the Document means that it remains a section "Entitled XYZ"according to this
definition.

The Document may include Warranty Disclaimers next to the notice which
states that this License applies to the Document. These Warranty Disclaimers
are considered to be included by reference in this License, but only as regards
disclaiming warranties: any other implication that these Warranty Disclaimers
may have is void and has no effect on the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially
or noncommercially, provided that this License, the copyright notices, and the
license notice saying this License applies to the Document are reproduced in
all copies, and that you add no other conditions whatsoever to those of this
License. You may not use technical measures to obstruct or control the reading
or further copying of the copies you make or distribute. However, you may accept
compensation in exchange for copies. If you distribute a large enough number
of copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you
may publicly display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed
covers) of the Document, numbering more than 100, and the Document’s license
notice requires Cover Texts, you must enclose the copies in covers that carry,
clearly and legibly, all these Cover Texts: Front-Cover Texts on the front cover,
and Back-Cover Texts on the back cover. Both covers must also clearly and
legibly identify you as the publisher of these copies. The front cover must present
the full title with all words of the title equally prominent and visible. You may
add other material on the covers in addition. Copying with changes limited to
the covers, as long as they preserve the title of the Document and satisfy these
conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you
should put the first ones listed (as many as fit reasonably) on the actual cover,
and continue the rest onto adjacent pages.
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If you publish or distribute Opaque copies of the Document numbering more
than 100, you must either include a machine-readable Transparent copy along
with each Opaque copy, or state in or with each Opaque copy a computer-
network location from which the general network-using public has access to
download using public-standard network protocols a complete Transparent copy
of the Document, free of added material. If you use the latter option, you must
take reasonably prudent steps, when you begin distribution of Opaque copies
in quantity, to ensure that this Transparent copy will remain thus accessible at
the stated location until at least one year after the last time you distribute an
Opaque copy (directly or through your agents or retailers) of that edition to the
public.

It is requested, but not required, that you contact the authors of the Document
well before redistributing any large number of copies, to give them a chance to
provide you with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the
conditions of sections 2 and 3 above, provided that you release the Modified
Version under precisely this License, with the Modified Version filling the role
of the Document, thus licensing distribution and modification of the Modified
Version to whoever possesses a copy of it. In addition, you must do these things
in the Modified Version:

A. Use in the Title Page (and on the covers, if any) a title distinct from that
of the Document, and from those of previous versions (which should, if
there were any, be listed in the History section of the Document). You
may use the same title as a previous version if the original publisher of
that version gives permission.

B. List on the Title Page, as authors, one or more persons or entities responsible
for authorship of the modifications in the Modified Version, together with
at least five of the principal authors of the Document (all of its principal
authors, if it has fewer than five), unless they release you from this requirement.

C. State on the Title page the name of the publisher of the Modified Version,
as the publisher.

D. Preserve all the copyright notices of the Document.

E. Add an appropriate copyright notice for your modifications adjacent to
the other copyright notices.

F. Include, immediately after the copyright notices, a license notice giving
the public permission to use the Modified Version under the terms of this
License, in the form shown in the Addendum below.

G. Preserve in that license notice the full lists of Invariant Sections and
required Cover Texts given in the Document’s license notice.
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H. Include an unaltered copy of this License.

I. Preserve the section Entitled "History Preserve its Title, and add to it
an item stating at least the title, year, new authors, and publisher of the
Modified Version as given on the Title Page. If there is no section Entitled
"History"in the Document, create one stating the title, year, authors, and
publisher of the Document as given on its Title Page, then add an item
describing the Modified Version as stated in the previous sentence.

J. Preserve the network location, if any, given in the Document for public
access to a Transparent copy of the Document, and likewise the network
locations given in the Document for previous versions it was based on.
These may be placed in the "History'"section. You may omit a network
location for a work that was published at least four years before the
Document itself, or if the original publisher of the version it refers to
gives permission.

K. For any section Entitled "Acknowledgements"or "Dedications Preserve the
Title of the section, and preserve in the section all the substance and tone
of each of the contributor acknowledgements and/or dedications given
therein.

L. Preserve all the Invariant Sections of the Document, unaltered in their text
and in their titles. Section numbers or the equivalent are not considered
part of the section titles.

M. Delete any section Entitled "Endorsements". Such a section may not be
included in the Modified Version.

N. Do not retitle any existing section to be Entitled "Endorsements"or to
conflict in title with any Invariant Section.

O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices
that qualify as Secondary Sections and contain no material copied from the
Document, you may at your option designate some or all of these sections as
invariant. To do this, add their titles to the list of Invariant Sections in the
Modified Version’s license notice. These titles must be distinct from any other
section titles.

You may add a section Entitled "Endorsements provided it contains nothing
but endorsements of your Modified Version by various parties—for example,
statements of peer review or that the text has been approved by an organization
as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a
passage of up to 25 words as a Back-Cover Text, to the end of the list of Cover
Texts in the Modified Version. Only one passage of Front-Cover Text and one
of Back-Cover Text may be added by (or through arrangements made by) any
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one entity. If the Document already includes a cover text for the same cover,
previously added by you or by arrangement made by the same entity you are
acting on behalf of, you may not add another; but you may replace the old one,
on explicit permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give
permission to use their names for publicity for or to assert or imply endorsement
of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this
License, under the terms defined in section 4 above for modified versions, provided
that you include in the combination all of the Invariant Sections of all of the
original documents, unmodified, and list them all as Invariant Sections of your
combined work in its license notice, and that you preserve all their Warranty
Disclaimers.

The combined work need only contain one copy of this License, and multiple
identical Invariant Sections may be replaced with a single copy. If there are
multiple Invariant Sections with the same name but different contents, make
the title of each such section unique by adding at the end of it, in parentheses,
the name of the original author or publisher of that section if known, or else
a unique number. Make the same adjustment to the section titles in the list of
Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History"in
the various original documents, forming one section Entitled "History"; likewise
combine any sections Entitled "Acknowledgements and any sections Entitled
"Dedications". You must delete all sections Entitled "Endorsements".

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents
released under this License, and replace the individual copies of this License in
the various documents with a single copy that is included in the collection,
provided that you follow the rules of this License for verbatim copying of each
of the documents in all other respects.

You may extract a single document from such a collection, and distribute it
individually under this License, provided you insert a copy of this License into
the extracted document, and follow this License in all other respects regarding
verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT
WORKS

A compilation of the Document or its derivatives with other separate and
independent documents or works, in or on a volume of a storage or distribution
medium, is called an "aggregate"if the copyright resulting from the compilation
is not used to limit the legal rights of the compilation’s users beyond what
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the individual works permit. When the Document is included in an aggregate,
this License does not apply to the other works in the aggregate which are not
themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the
Document, then if the Document is less than one half of the entire aggregate, the
Document’s Cover Texts may be placed on covers that bracket the Document
within the aggregate, or the electronic equivalent of covers if the Document is
in electronic form. Otherwise they must appear on printed covers that bracket
the whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute
translations of the Document under the terms of section 4. Replacing Invariant
Sections with translations requires special permission from their copyright holders,
but you may include translations of some or all Invariant Sections in addition to
the original versions of these Invariant Sections. You may include a translation
of this License, and all the license notices in the Document, and any Warranty
Disclaimers, provided that you also include the original English version of this
License and the original versions of those notices and disclaimers. In case of a
disagreement between the translation and the original version of this License or
a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements "Dedications or
"History the requirement (section 4) to Preserve its Title (section 1) will typically
require changing the actual title.

9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as
expressly provided for under this License. Any other attempt to copy, modify,
sublicense or distribute the Document is void, and will automatically terminate
your rights under this License. However, parties who have received copies, or
rights, from you under this License will not have their licenses terminated so
long as such parties remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU
Free Documentation License from time to time. Such new versions will be similar
in spirit to the present version, but may differ in detail to address new problems
or concerns. See http://www.gnu.org/copyleft,.

Each version of the License is given a distinguishing version number. If
the Document specifies that a particular numbered version of this License "or
any later version"applies to it, you have the option of following the terms and
conditions either of that specified version or of any later version that has been
published (not as a draft) by the Free Software Foundation. If the Document
does not specify a version number of this License, you may choose any version
ever published (not as a draft) by the Free Software Foundation.
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ADDENDUM: How to use this License for your
documents

To use this License in a document you have written, include a copy of the
License in the document and put the following copyright and license notices just
after the title page:

Copyright © YEAR YOUR NAME. Permission is granted to copy,
distribute and/or modify this document under the terms of the
GNU Free Documentation License, Version 1.2 or any later version
published by the Free Software Foundation; with no Invariant Sections,
no Front-Cover Texts, and no Back-Cover Texts. A copy of the
license is included in the section entitled "GNU Free Documentation

License".

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts,
replace the "with... Texts."line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being
LIST.

If you have Invariant Sections without Cover Texts, or some other combination
of the three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend
releasing these examples in parallel under your choice of free software license,
such as the GNU General Public License, to permit their use in free software.



