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IIYBJIMYHAS JIMITEH3UN A

Vuebuoe mocobue Auapes Buxkroposuua Cronsposa <Omneparuonnas cpega OC UNIX gaa uzyqaro-
WUX IPOrPaMMUPOBaHUE , Biepsbie onyojaukoBannoe PO MI'TY I'A B 2009 r. 1104 3arosioBkoM <Ap-
xurexkTypa 9BM um cumcremnoe mporpammuoe obecmedenue. [Tocobue mo BBIMOTHEHUIO 1a00PATOPHBIX
pabot Ha IBM B cpeme OC Unix>>, HazsiBaeMoe gajnee <IIpousBegeHneM >, 3aIuIeHO JeHCTBYIONINM
aBTOPCKO-IIPABOBBIM 3aKOHOAaTeabCcTBOM. Bece mpasa uHa Ilpouseesenme, npegyCMOTpPEeHHbIE JeHCTBYIO-
IIAM 3aKOHO/IATEJBCTBOM, KAK MMYIIECTBEHHbIE, TAaK U HEUMYIIIeCTBEHHBIE, IPUHAJIEKAT €r0 aBTOPY.

Hacrosamas JIunen3us yCcTaHABINBAET CIOCOOBI HCIOJIL30BAHNSA JIEKTPOHHOHM Bepcuu Ilpoussenenns,
[IPaBO Ha KOTOpBIE IIPeJOCTaBJEHO aBTOPOM H IIPAaBOOOJAJaTesleM HEOTDAHHYEHHOMY KPYTY JIWI, IIDU
yejioBru 6€30rOBOPOYHOIO IPUHSATUS 3TUMH JIMIIAME BCEX ycsioBuil manHo#i Jlunensuu. JIro6oe ucnosnb-
30BaHue [IpousBesieHus, HE COOTBETCTBYIOIIEE YCIOBUAM AAHHON JIMIeHINN, a paBHO M HCIIOJIbL30BAHUE
IIpousBenenus IuaMu, He COIVIACHBIMU C YCIOBUAMU JINIIEH3UHM, BO3MOYXKHO TOJIBKO IPU HAJUYIUN TTHCH-
MEHHOTO Pa3peIIeHus ABTOPA W NPaBOOOIagATEssI, & NPH OTCYTCTBUH TAKOIO DA3PELICHUS SIBJISETCS
HapyIIeHVEeM JefCTBYIONIEro 3aKOHOJAATEIbCTBA U IIPEC/IeIyeTCs B paMKaX I'PDaK/IaHCKOTO, 3 IMUHUCTPAa-
TUBHOTO ¥ YTOJIOBHOTO IIPaBd.

ABTOp U mpaBoobaaTes b HACTOANAM Pa3peLliaeT CIeAYIONIHe BB UCIIOJIb30BAHUS JAHHOTO (aii-
Jla, SIBJISIONIErOCS JIEKTPOHHBIM IpeacrasieHueM llpounsBenenns, 6e3 yBemomieHus: mpaBoobiagaress
u 6e3 BBIILJIATEL ABTOPCKOI'0 BO3HAIDAKIEHUS:

1. Bocupouseenenme IIpomssenenust (MOTHOCTBIO MJIM YaCTHYHO) HA OyMmare ImMyTéM DACIEIATKH C
TIOMOIBIO IPUHTEPA B OJTHOM 3K3eMILJISpe IS YAOBJIETBOPDEHUS JIUYHBIX OBITOBBIX MU YUeOHBIX
norpebrOCcTeH, 63 IpaBa HepeadN BOCIPOM3BEAEHHOTO IK3EMILISAPA JPYTUM JIMIAM;

2. Komnuposanue u pacupoCTpaHEHHe JAHHOrO (Paila B 9JIEKTPOHHOM BHE, B TOM UYHCJIE IIyTEM 3a-
nucu Ha bpusmYecKue HOCUTENH M IIyTEM IEPEadd IO KOMIIBIOTEPHBIM CETIM, C COOJIIOJEHUEM
cnepyromux ycnosmii: (1) Bce BOCIpoOM3BeNSHHBIE U MlepeJaBaeMble JIOOBIM JUIAM K-
3eMILNIAPbI (hailyia ABAAITCA TOYHBIMHM Konuamu ucxoaHoro daiina B dpopmare PDF,
IpHU KONMPOBAHUK HE NPOU3BOJMTCA HUKAKHX M3bATHH, COKPAIIEHUH, JONOJHEHUH, HCKaKeHuH
u 100bIX APYruX W3MeHeHuil, BKIouas U u3MeHeHune ¢opmara npejacrasienus daina; (2) pac-
IpOCTPAaHEHUeE U epeada KOIMUi APYyTrUM JULAM IIPOU3BOAUTCS UCKJIIIOYUTEILHO bec-
nAGMHO, TO €CTh IIPU Nepefade He B3UMAETCsl HUKAKOe BO3ZHATPaXK/IeHWe HU B KaKoi
cdopme, B ToM 4ducie B (popMe mIpoOCMOTpPe pPeKJIaMbl, B (pOpMe IJIATHI 33 HOCUTEIb WX 33 CaM
AKT KOIMPOBAHUA W IEPEAAUH, JAZKe €CJIM TAKAA IJIaTA OKA3BIBACTCS 3HAUYUTEIHHO MeHbITe (hakK-
THUYECKOI CTOMMOCTH WM Ce0eCTOMMOCTH HOCHTEJISI, AaKTa KOMUPOBAHUSA U T. 1.

JIrobble npyrue crnocobbl pacHpoCTpaHEHUs JAHHOrO paiiysa IpU OTCYTCTBUHU MHCHBMEHHOI'O pa3pellle-
HHsl aBTOPA 3alpeIrneHsl. B wacTHOCTH, 3alpeliaeTcs: BHECEHHE KAKUX-JIHOO H3MEHEHWH B AAHHBLIN
daitn, co3manme u pacIPOCTPpAHEHHE HCKAXKEHHBIX YK3EMILISIPOB, B TOM YHCJIE IK3EMILISIPOB, COAEPIKa-
X KaKyoo-1u60 4acTh TPOU3BEIEHUS; PACIIPOCTPpaHeHune naHHoro gaina B Cetu VHTEepHET Yepe3 Beb-
CalThl, OKa3bIBAIOIINE IIJIATHLIE YCAYTH, Yepe3 CaliThl KOMMePUYeCKNX KOMIIAHUM, a Tak>Ke depe3 CaiThl,
coslepzKalue peKjgaMy JIIob60oro poja; npogazka u obMeH (pU3MYIECKUX HOCUTENe, COepKaIIuX JaHHBIH
daitn, gake ec/id BO3HAIPAZKACHNE 3HATUTEILHO MEHbIIe Ce0eCTONMOCTH HOCUTEJIS; BKIIOUEHNEe JAHHOTO
daitna B cocTaB KaKuX-Iu60 HHMOPMAIMOHHBIX U UHBIX IPOIYKTOB; DACIIPOCTPAHEHUE JAHHOTO daiina B
cocTaBe KAKOH-1ub0 IIATHOR yC/Iyru Uid B AOLOJIHEHKE K Takoi yciayre. C npyro#ft croponsl, paspelia-
erce aapenue (6GecriarTHas mepejada) HOCUTEseH, COmepKAIUX AAHHBIH (daiis, 3anuch ganHoro daiina
Ha HOCWUTEJH, IPUHAJIEXKAITNE IPYTUM IIOJIb30BATENSAM, PACIPOCTPAaHEeHNE TaHHOTO (haiina depes Gec-
mwiaTtHble daiinoodmenusie cetr u T.0. CChIIKY HA 9K3eMILIsIp (aiia, PaCIoI0KEHHBIH HA O(PUINATILHOM
caiiTe aBTOpa, pa3pelieHsl 6e3 OrpaHuYeHni.

A.B. Croasipos aanpeuwgem Poccuiickomy aBTOpcKOMy 06IllecTBY M JIIOGBIM JAPYTrUM Op-
ra’Hu3anyuaM NPOU3BOAUTH JIIO0Or0o poaa JINLEH3NPOBaHue JII00bIX ero IPou3BeSeHuil u ocy-
IIIECTBJISITh B MHTEpPEcax aBTOpPa KaKylo Obl TO HU GbIJIO UHYIO CBA3AaHHYIO C aBTOPCKUMHU
npaBaMu JOeATEeJbHOCTh 0e3 ero NMCbMEHHOro pa3pelleHusd.
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IIpeaucaoBue

JlabopaTopuble pabOThl B MOMAEPKKY MHOTHUX JIEKITMOHHBIX KYPCOB
(«Apxurekrypa 9BM u cucremHoe nporpammuoe obecrnedenues, <Mero-
JIbl ¥ CPEJICTBA BU3YAJIBHOIO MPOEKTUPOBAHUS> U JP.) MOI'YT IIPOBOAUTHCS
C UCIIOJIb30BAHUEM OIIEPALMOHHBIX cucreM cemeiicrBa Unix (rakux, Kak, Ha-
upumep, Linux uiu FreeBSD). Muorue cryienrbl ¢ TakuMu OnepaiuoHHbIMU
CUCTEMAMU CTAJIKWUBAIOTCS BIIEDPBHIE.

Orpanvvenns IO BPEMEHU 3a9aCTyI0 HE TO3BOJIAIOT IMPENOJIaBATEISIM
PACKPBITh Ha 3aHATUAX CrHeruduIeckne 0cobeHHoCcTH Unix-momo0HbIX Ore-
pammonubix cucrem. Kpome Toro, B cruity pa3indHbIX MPUYUAH ACIEKTHL PAOO-
bl ¢ Unix, HEOOXOIUMbIE TIPY BBIIOTHEHUN 3aIaHUl NpaKTHKyMa Ha 9BM,
OKa3bIBAIOTCST PA3HECEHHBIMU TI0 BCEBO3MOXKHOI JINTEpAType, OPUEHTHPO-
BAHHOW Ha pAa3HbBIA YPOBEHb UWTATEJIsT; MOCOOWI, KOHCIIEKTUBHO U CXKATO
OXBaTBHIBAIOIINX BCE OCHOBHBIE BOMPOCHI KAK TOJIb30BATEILCKOTO HHTEPdETi-
ca Unix, Tak u cucrembl nporpaMmupoBanusg Gnu (BK/OYas KOMIIUIIATO-
pBI cemeiicTBa gee, oryanauk gdb u cucremy aBromarundeckoi cobopku Gnu
Make), upakruiecku Her.

Hacrosimiiee mocobre mpu3BaHo 3amogHuTh obpa3oBasiryiocs mutry. ITo-
coOme HAMMCAaHO HA OCHOBE OIBITA, MPUOOPETEHHOTO aBTOPOM 33 HECKOJIb-
KO JIeT TPEMOJABATEIHCKON IesITeTbHOCTH; B TEKCTE COAEPIKATCS OTBETHI
Ha HamboJiee TUMUYHBIE BOIIPOCHI, BOSHUKAIOIINE Y CTY/IE€HTOB B CBS3U C HC-
nostb3oBanreM Unix-1o00HbIX OMEPAIMOHHBIX CHCTEM IIPH BBIIOJIHEHUH 33~
nanuii na 9BM.

Bompocer, cBsa3ammbIe ¢ s3pikamu nporpamvupoBanus C u C++, cucrem-
abiMH Bbr3oBaMu OC Unix u T.11., B HACTOSIIEM TTOCOOMH HE paCCMATPUBAIOT-
sty 71 U3y9YeHUs STUX BOMPOCOB CJEAYET OOPATUTHCH K COOTBETCTBYIOIIEH
JuTeparype.



§ 1. BBenenue

C co3manveM B KOHIIE BOCHMUIECATHIX TOJ0B MUHYBIIETO CTOJIETHS TIEP-
COHAJIBHBIX KOMITHIOTEPOB C TPOIECCOPOM 1386 CTaIO0 BO3MOXKHBIM TPUME-
HEHUE HAa TEePCOHAJIBHBIX KOMITHIOTEPAX OMEPAIMOHHBIX CHCTEM C UCMUM-
HOT MH02030004HOCTNHI0, U TIPEIKJIE BCEIO — OMEPAIMOHHBIX CHCTEM CeMeii-
crea Unix. [locsienosasiiee Bckope nospiieHue CBOOOIHO PACIHPOCTPAHsIE-
MBIX IOHUKCOMOA0OHBIX cucTteMm FreeBSD m Linux, crmocobHbIx paborarsh Ha,
KOMIIBIOTEPAX apXUTEKTYPHI 1386, CTasIo HACTOSIIEN PEBOJTIOTINEN TPEICTaB-
JIEHUH O TIEPCOHAJIBHBIX KOMITBIOTEPAX.

CyIecTByeT HECKOJbKO ECSITKOB OIMEePAIMOHHBIX CHCTEM, O0bLeIUHEH-
HbIX OOmmM HaszBannem <Unixs». Cpeay HUX — TakWe CHCTEMbI, Kak
SunOS/Solaris, HPUX, AIX, Digital Unix (DEC Unix), Minix, FreeBSD,
NetBSD, OpenBSD, BSDi, Linux u apyrue. JItoburean To9HBIX (hOpMyIu-
POBOK TOBOPST, YTO CJIOBOM < Unix> HEJIb3s HA3BATh HU OJIHY W3 OMEPAIHOH-
HBIX CHCTEM, BMECTO 3TOTO CJIEIYET FOBOPUTH O CeMeUCmEe OmePAIMOHHBIX
cucreM, HazbBaeMbix Uniz’onodobnvimu (Unix-like).

ITox repmunom <OC Unix> Mbl OyeM HOHUMATh CUCTEMY, BXOISIILYO B
3TO CEMEUCTBO.

Onepanuonnbie cucrembl cemeiictBa Unix 0O0beIWHEHBI TOCTATOYHO Ce-
PBE3HBIMU TPAIUNINASIMUA, MHOTHE W3 KOTOPBIX 3aJI0KEHBI €€ CO3MATEIAMA
nepsoro Unix’a B Hagamge 1970-X romoB. DTHU TPAJWINN BbIIEPIKAIN TPO-
BEPKY BPEMEHEM, MOJO0OHYI0 KOTOPOH B MHPE KOMIIbIOTEPHBIX TEXHOJIOTHIA
BBIJIEPKUBAET OY€Hb HEOOJIBINIOE KOITUIECTBO WHHOBAIIHI.

IlepBoe, 4To ciemyer ormerurs npu mnepexoae za Unix — 310 pa3BuThie
CpeaCcTBa KOMAaHIHOW CTPOKU. VIMEHHO TyTeM momaun KOMAaHJ COBEpINaeT-
ca boabmmmucTBO Aeiicteuilt 8 OC Unix. MHorma 3To co3jaeT OmmMOOYHOE
BIIEYAT/IEHUE OTCYTCTBUsA i UniX CpeacTB rpadudecKoro mojab30BaTe b
ckoro nHTepdeiica; Ha cCaMOM Jejie, pPa3yMeeTcsi, TAKHe CPEICTBA CYIIeCTBY-
0T ¥ K HACTOSAIMIEMY MOMEHTY PA3BHUTHI HE XYK€, a BO MHOIOM H JIydIIIe,
4YeM B [IPUBLIYHBIX OIEpPAIMOHHBIX cucremax psjga Windows, MacOS u T.11.
Wcnonp30oBanme KOMAHIHON CTPOKY O0YCIOBIEHO UCKIIOUUTETHFHO TEM, ITO
TaK JelicmeumenbHo yao0Hee.

Bropoe, uro 6pocaercs B Ti1a3a — 3TO MHOTO0Opa3ue rpadbuiaeckux 000-
sgouek. Jleno B Tom, 4to rpaduueckuii uarepdeiic nounzosarens (GUI)
3/1€CH HE SABJISIETCH YACTHIO OMEPAIMOHHON CUCTEMBI; [I03TOMY II0JIb30BATEb
MO2KET BbIOPATH TOT BHELIHU BUJ 1 (DYHKIIMOHAJIBHOCTH OKOHHO CHCTEMBbI,
KOTOpBIE eMy yIo0Hee.

Tperbe oryimume HE CTOJb 3aMETHO HA TepBhIi B3ryam. OHO COCTOUT
B TOM, 9TO TOJABJIAIONIEe OOJIBITUHCTBO Tporpamm B mMupe Unix pacmpo-
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CTPAHSETCs] B UCXOJHBIX TEKCTAX U YACTO KOMIUIUPYETCs yIKe Ha MAIIAHEe
KOHEYHOI'O MOJIb30BATENs, YTO JIEJIAET, HAIPUMED, KOMUIUIATOp s3bika C
00513aTesIbHOM YacThio MouTH J000ro AucTpubyTnBa Unix.

HewmasoBazkHo, 4TO 06JbINas YacTh MPOrPAMMHOTO OOeCrevYeHusi, J10-
crynmaoro B Mupe Unix, pacopocTpaHsercs: CBODOIHO, TO €CTh YCJIOBUS JIH-
[EH3UU JOMYCKAIT CBOOOTHOE KOMUPOBAHUE U MOAU(PUKAIIUIO MPOTPAMM.

[IporpaMMucTbl, NPUBBIKIIKE K HWHTErPUPOBAHHBIM CpeJaM pa3pabor-
KU, MOT'YT C YAUBJIEHHEM OOHAPYKWUTh, YTO MPHU pa3pabOTKE MPOTpaMM JIJIst
OC Unix MOHOJIUTHBIE HHTETPUPOBAHHBIE CPEIBI OOBIYHO HE MTPUMEHSIIOTCS.
Kaxx apiit mporpaMMucT UCIONIB3yeT Hanbosee yao0HbIH eMy PegakTop TeK-
CTOB JIjIsl HATIMCAHUS KOJIa TPOrPAMMBI; MHOTHE DEJAKTOPbI MOIIEPKUBAIOT
CPE/ICTBA MHTErPAIUU C KOMIIMJISITOPAMU KOMAH/HON CTPOKH, OTIATIUKOM
¥ CHCTEMOIN ABTOMATHYECKOW COOPKH. 3aMETHM, WHTErPUPOBAHHBIE CPEIbI,
TOCTPOEHHBIE MO MPUHIUIY <BCE B omuoM>, mia OC Unix gaBHO Hamuca-
HbI (10CTATOYHO BCIOMHUTD cpeny kdevelop), Tak 4ro uMu He MOJIB3YIOTCS
HE MOTOMY, YTO UX HET, HO UCKIIYUTETHHO MIOTOMY, 9TO UX UCIOTH30BAHNE
6eCCMBICTIEHHO.

B uesiom nponece pazpaborku nporpamm B cpejie Unix orsmm4aercs Bbl-
COKUM KOMQOPTOM JIJIsT TPOTPAMMHUCTA, YTO OTYACTH OObSCHSIET CYIIECTBO-
BaHHe OOJIHINIOTO KOJUYECTBA CBOOOTHO PACIPOCTPAHSEMOTO MTPOTPAMMHO-
ro obecnedenusi. Haferoch, 9T0 YUTATETIO YIACTCS MTPEOIOIETh HEYI00CTBA,
BBI3BIBAEMbIE HA MEPBBIX MOPAX HEMPUBBITHOCTHIO OMEPAIMOHHON CPEIbI, U
onenuth Hecomuennpie pocronHcTBa OC Unix Kak ¢ moib30BaTeIbCKON, TaK
¥ C TPOTPAMMUCTCKOM TOYEK 3PEHUSI.

Wrak, 1o06po moxKajaoBarb B Mup Unix!



§ 2. Ilonp3oBaTeabckue cpeactsa OC Unix

B srom maparpade paccmMaTpmuBaioOTCsT OCHOBHBIE BO3MOXKHOCTH MOJIH30-
Baresibckoro uarepdeiica OC Unix: B3anmoaeiicTBre ¢ KOMAHIHBIM WHTED-
nperaropom Bourne Shell u pegaktuposanue ¢haitioB ¢ mOMOIIBIO PEIAKTO-
poB vim, joe u BcTpoeHHOro pegakropa obosouku Midnight Commander.

§ 2.1. IlepBniii ceanc

IIpu BbInOSHEHMN 3ajaHUil TPAKTHKYMa BaM, BO3MOXKHO, MPHUIETCH
cronkayThCst ¢ OC FreeBSD wiam OC Linux, mpudueM B 3aBHCHUMOCTH OT
YCJIOBUII KOHKPETHOTO KOMIBIOTEPHOrO KJIACCA HYXKHAsI BaM OIEPAI[HOHHAS
cucrema MOKeT (byHKIIMOHNPOBATH JIUO0 HETIOCPEACTBEHHO HA TOH MaIlWHe,
¢ KOTOPOii BbI paboTaere, OO Ha OOIIEM cepBepe, K KOTOPOMY BaM IOTpPe-
Oyercs yIaJeHHbIi JOCTYII.

C TOYKM 3peHusi MOJH30BATENST PA3IUUMSA MEXKJIYy ITHUMHU BaPUAHTAMUI
meBesinku. KPaTkyio MHCTPYKIIAIO O TOM, KAK BOWTHU B CUCTEMY, BbI ITOJIY YATE
OT IPEIoIABATEsA UJIU OT CHUCTEMHOIO AJMUHHCTPATOPA KOMIIBIOTEPHOIO
KJIacca BMecTe ¢ Bammm BXomubiM uMeneM (login) un maposem (password).

Nrak, BBeauTE BXOAHOE MM W MAPOJb. ECin BB ¢aeraan OIMMUOKY, CH-
creMa BbLIacT coobmienne Login incorrect, KOTOpoe MOXKET 03HAYATH KAK
OTEYaTKY BO BXOJHOM WMEHW, TaK W HEMPABUJIHHBIN TMAPOJIb. Y UTUTE, 4TO
peructp OyKB Ba)X€H B O0OMX CJIydasX, TaK UYTO HTPUIUHON HENPUATHS
CUCTEMOI TAPOJIA MOXKET ObITh, HAPWMED, CJAYYaHO HaKaTas KJIABHUIIA
CapsLock.

st paboThl ¢ CHCTEMOI BaM HEOOXOIMMO MOJIYUUTH MPUTJIAIIEHIE KO-
MaugHON cTpoku. Ilpu ncrnomp30BaHny yAAI€eHHOTO TEPMUHATIBHOTO TOCTYTIa
(HanpuMep, ¢ IOMOLIBIO IPOrPaMMbl putty) KOMaH/IHAsI CTPOKA — ITO €JIUH-
CTBEHHOE CPeICTBO PabOThI C cucTeMOoi, KoTopoe Bam JocrynHo. IIpurnarie-
HU€ TIOSBUTCS CPa3y TMOCJIE TOTO, KAK BB BBEJIETE BEPHBIE MMSI U TIAPOJIh.

Ecsin Bol paboraere B TepMmumHagbHOM UnNiX-KJacce W BXOZ B CHCTEMY
BBIIIOJIHAETE C IIOMOINBIO TEKCTOBOW KOHCOJIM, IIOCJ€ BBOJIA BEPHBIX HMe-
HU ¥ TIAPOJIS BbI TAKYKE HEMEJIEHHO TOJIyYIAeTe MPUTJIANICHNE KOMAHIHOM
CTPOKH, OJTHAKO B 9TOM CJIy4ae y BaC €CTh BO3MOXKHOCTH 3AlyCTUTh OJWH
7“3 BO3MOXKHBIX IpadUIECKUX OKOHHBIX HWHTEPGEHCOB. ITO yao0HEee XOTs
OBbI TEM, 9TO MOXKHO OTKPBITh HECKOJIBKO OKOH O/iHOBpeMeHHO. Jlns 3amycka
rpacuueckoit obomoukn X Window HeobxoammMo 1aTh KOMany startx!; mo-
CJIe TOr0 HYKHO 3AIYCTUTH OJUH U HECKOJIHKO YK3EMILISIPOB TPOrPAMMBI

1B HekoTOpBIX CHCTEMAaxX MOXKET IIOTpeBOBATHCH Apyras KOMAHZAA; 3a mHbopMarmei
obpawmaiirtecs K BalieMy CUCTEMHOMY aJIMHUHUCTPATOPY
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xterm, KOTOpas IpecTaBiiser coboit rpaduyeckoe OKHO, B KOTOPOM 3aIryc-
KaerCsd MHTEPIPETATOD KOMAH/I,

Bo3M0kHO Tak»Ke, 9TO BXOJ B CHCTEMY BBIMOJIHSIETCS CPA3y C TOMOIIBIO
rpadudeckoro uarepdeiica (30T BapuaHT ObIBAET BO3MOXKEH KaK Ipu pado-
T€ C JIOKAJIBHON MAIIMHOMN, TaK IIPU UCIOJIb30BAHUYU YIAJIEHHOrO JOCTYIIA).
B sTom ciydae Tak:ke HEOOXOAMMO IMOJIYyYUTh AOCTYI K HHTEPIIPETATOPY
KOMAH/IHOM CTPOKH, 3aILyCTUB IIPOrPaMMy xterm.

ITepBhiM BamuM JeHCTBUEM B CHCTEME JIOJIXKHA CTATh CMEHa TapoJs. B
3aBUCUMOCTH OT KOH(DUTYPAIUYA CUCTEMBI 3TO MOXKET MOTPEOOBATH KOMAHIbI
passwd wiu yppasswd. Beeaure o1y komanmay (6e3 napamerpos). Cucrema
CIIPOCUT y BAC CHAa4aJja CTapblii 1apoJib, 3areM (JBaXK/(bl) HOBBIA. Yurure,
9TO IPHU BBOJIE IAPOJIS HA SKPAHE HUYET'O HE OTOOPAKAETCH.

Vurure, 4TO TPUAYMAHHBIN BAMY TTAPOJIH JOJIXKEH COIEPKATH POBHO BO-
CeMb CUMBOJIOB, IPUYEM B HEM JOJIKHBI MPUCYTCTBOBATH JIATUHCKUE OYKBbBI
BEPXHEr0O W HIKHEr0 PEerucTpoB, mudpbl U 3HaKK npenuHanus. [laposs we
JIOJI?KEH OCHOBBIBATHCST HA AHTJIMIICKOM CJIOBE WJIM HA BAIEM BXOIHOM HMe-
uu. Bumecre ¢ Tem, ciemyer nmpuayMarh TAKOW HAPOJIh, KOTOPDHINA BbI JIETKO
zanomuure. [Iporme Bcero B3aTh Kakyo-1u00 3aoMrHAIONLYOCs (ppasy, co-
JIepIKAIIY 0 3HAKH TIPENUHAHUS W YUCIUTE/IHHBIE, W TOCTPOUTH TIAPOJIh HA €€
OCHOBE (9YHC/IUTE/IbHBIE TIEPEIAIOTCS UMPAMHI, OT OCTATBHBIX CJIOB 0EPYTCs
mepBbie OYKBBI, IpUYeM OYKBbI, COOTBETCTBYIOIINE CYyIIECTBUTEIbHBIM, Oe-
PYTCs 3arJIaBHBIMU, OCTaJIbHbIe — cTpouHbiMu). Hanpumep, u3 nocsoBuipt
<«<QMH ¢ COLIKOM, CEMEPO C JIOKKOH> MOXKHO <CIeaaTh> 1mapoJib 1sS,7sL..

§ 2.2. /Tepero karajoros. Pabora ¢ daitiamn

Cucrema karasoroB B OC Unix CyIEeCTBEHHO OTJIMYAETCS OT MPUBBIYU-
uoii mosb3oBaressM MSDOS u WinXX, u naubosiee 3aMerHble Ha TepBbIil
B3IV OTJIMYMs — ITO OTCyTCTBUE OYKB, 0003HAYAIOIMX yerpoiicTBa (4ro-
10 BpoJe A:, C: U T.11.), & TaKzKe TO ODCTOATENbCTBO, YTO UMEHA KATAJIOI0B
pasgensitorca 8 OC Unix me o6paTHOii, a mpsMOii KOCoi uepToii (/).

ITocsie BXOma B cHCTEMY BBI OKAXKETECHh B BAIIEM JOMAGUIHEM KAMAAOZE.
Jlomammauii KaTamor — 3TO MECTO i XPAHEHUs BANINX JHYHBIX (Dailios.
Y106kl y3uarh uMs (NYms) TEKYyIIEro KaTajiora, BBeJAUTe KOMaH1y pwd:

$ pwd
/home/stud/s2003324

V3uarb, Kakue Gaiibl HAXOAATCS B TEKYIIIEM KAaTAJIOTe, MOYKHO C TIOMO-
b0 KOMAaH/IbI 1s:

$ 1s



Desktop tmp

Nmena daitos 8 OC Unix MoryT coaepxKaTh J1I000€ KOJTUIECTBO TOUEK B
JTIOOBIX TO3UIUSX, T.€. HAIPUMED, UM a.b..c...d....e ABIIETCA BIIOTHE
pomyctuMbiM uMeneMm daiiia. Ilpu sTom meficTByeT corsamieHnue, 9TO uMe-
Ha, HAUXHAIONINECS ¢ TOYKH, COOTBETCTBYIOT <HEBHIUMBIM> (paitmam. UTo-
Obl yBUIETH Bce (hailyibl, BKIIOYas HEBUINMbBIE, MOXKHO BOCIIOJIb30BATHCH
KOMaHJION 1s -a:

$ 1s -a
.bash_history Desktop tmp

Hexoropsrie n3 moka3aHHBIX HMEH MOI'YT COOTBETCTBOBATH IIOIKATAIOTAM
TEKYIIEro Karajora, IPyrue MOTYT WMETh CIEeIUAJbHbIe 3HaUYeHus. UTOORI
OBILJIO TIPOIIE pa3anYdaTh (PANRIIBI O THIIAM, MOYKHO BOCIIOIH30BATHCSA (DIIAIK-
KoM -F:

$ 1s -aF
./ ../ .bash_history Desktop/ tmp/

Temepb MBI BUIWM, UTO BCe MMeHA, KpoMe .bash_history, cOOTBETCTBYIOT
KaTaJoraM. 3aMeTHUM, YTO . — 9TO CCHLIKA HA CaM TEeKYIIUil KaTajor, a . .
— CCBUIKA Ha KATAJOr, COAepKalMil TeKyuuil Karajor (B HAIlleM IIpUMepe
510 /home/stud).

IlepeiiTu B Apyroii KaTamor MOXKHO KOMaHIO# cd:

$ pwd
/home/stud/s2003324
$ cd tmp

$ pwd
/home/stud/s2003324/tmp
$ cd

$ pwd
/home/stud/s2003324
$ cd /usr/include

$ pwd

/usr/include

$ cd /

$ pwd

/

$ cd

$ pwd
/home/stud/s2003324



Tabsmmua 1
Komannapr a1 pabots ¢ (daitmamn

cp Komuposanne daiina
mv IlepenmenoBanue uan nepemernienne gaiiia
m Vnanenune daitna

mkdir | Co3manue TUpPEKTOPUY

rmdir | YaajeHue IUpPEKTOPUU

touch | Co3manue daiia uin yCTaHOBKA HOBOI'O BPEMEHU MOJIH-
dukanmn

less IIpocmotrp comepzkumoro ¢aiiia ¢ mei KHHIOM

[locnennuit mpuMep MOKA3bIBAET, 9TO KOMaH1a cd 0e3 yKa3aHhs KaTaJIora
JleJTaeT TEKYIIUM JOMAITHUI KATaJIor TMOJb30BATEs, KaK 3TO OBLIO cpal3y
TOCJIe BXOJA B CHCTEMY.
OcHoBHBIE KOMAaHILI PAOOTHI ¢ daiiIaMu mepedncaeHsr B Tada. 1.
BobmuHCTBO KOMAHI TPUHUMAET ITOTOJHUTEBHBIE KIIOUHN, HAYNHAIO-
mmecs co 3uaka '-’. Tak, komanga rm -r the_dir mo3BossieT yoajuTh -
pekTopmio the_dir BmecTe CO BCeM €€ COIEePZKUMBIM.

§ 2.3. PenmakTopbl TEKCTOB

Paznnanabix peakTopoB TEKCTOB B OMEPAIMOHHBIX CHCTEMAX CeMeHcTBa
Unix cymecTByeT HECKOTBKO coTeH. Hurke MpuBOAATCS OCHOBHBIE CBEICHUST
O TPEX U3 HUX.

Broibupas mis paboThl pegakToOp TEKCTOB, CJIEAyeT OOPATUTH BHEMAHUIE
HA TO, IOJXOJMT JIA OH JJId HANKCAHUs mporpamm. [Ijas 3Toro pemakTop
TEKCTOB JIOJI?KEH, BO-TIEPBBIX, paboTarh ¢ daitjaMu B OOLIYHOM TEKCTOBOM
dopmare; BO-BTOPBIX, PEIAKTOP HE JIOKEH BBIMTOJIHATH aBTOMATHIECKOTO
dopmaruposanus ab3aues Tekcra (T.e., Hanpumep, MSWord agia sroii ne-
JIM HE[PUIONEH); W, B-TPETbUX, PEAAKTOD O0s3aH MCIOJIb30BATH MOHOILIM-
puHHLIH IpUdT, T.e. MPU@PT, B KOTOPOM BCE CHMBOJIBI UMEIOT OJHHAKOBYIO
mupuHy. BRISCHUTE, yIOBIETBOPSET JIH PEIAKTODP 3TOMY CBONCTBY, MPOIIE
BCero, HabpaB B 9TOM PEIAKTOPE CTPOKY U3 JECSATH JIATHHCKUX OYyKB M ¥ MO,
HEll - CTPOKY W3 JECATH JIATHHCKUX OyKB i. B pemakTope, mcmoab3yiomniem
MOHOIIUPHUHHDBIN MIPHAQT, MOTYICHHBIH TEKCT OyIeT BLINISIIETh TaK:
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Tabsmua 2
Komanger pemakTopa vim

nepeiT B Ha4aJa0 CTPOKHA

$ mepeiTH B KOHEI, CTPOKH

Y/IaJUTh CUMBOJI IO, KyPCOPOM

dw | ymamuTh cioBo (0T Kypcopa J0 mpobesia Wik KOHIA CTPO-
KH)

dd | yJaJuTh TEKYIILYI0 CTPOKY

d$ | ymamuTh CHMBOJIBI OT KypCOpa JI0 KOHIIA CTPOKHU

J CJIUTH CJIEYIOULYIO CTPOKY € TeKyuieil (yi1aauTh 1epeBos,
CTPOKM )

i | HavaTh BBOJ, TEKCTA C TO3WIINU TEPE] TEKYIINM CHMBO-
Jiom (insert)

a | To xe, HO mocJie rekyero cumsosia (append)

0 | BCTaBUTH IYCTYIO CTPOKY IIOCJE TEKYIlel U Ha4aTh BBO/I
TEKCTa

0 | To Ke, HO CTPOKA BCTABJISAETCS TIEPE]] TeKyIeit

. MTOBTOPHUTD MOCJIEIHIOI ONEPAIHIO

u | orMeHuTh mocseAH0 onepanuio (undo)

U | orMeHUuTb BCe U3MEHEHUs, BHECEHHbBIE B TEKYIIYIO CTPOKY

TOrJIa KaK B PEJAKTOPe, UCIOJb3YIOMEM NPONOPIUOHAbHbI mpudt (u
HE[PUIOJHOM, BCJIEACTBUE DTOrO, Il IIPOrPAMMpPOBAaHHUs), BUI Oyuer
IIPUMEPHO TAKOB:

mmimimminmimimim

1111111111

§2.3.1. PegakTop vim

Penakrop vim (Vi Improved) siBisiercs KJIOHOM KJIaCCUYE€CKOrO Pelak-
TOpa TEeKCTOB JjIst Unix-momobHbIxX onepannonubix cucrem VI. Pabora B pe-
JAKTOPAX TOTO CeMefCTBA MOYKET MOKA3aTHCA JJIsT HAUWHAIOIIETO O30~
BaTeJIsT HECKOJIBKO HEYTOOHOM, T.K. 1O MOCTPOEHUIO0 MHTEPdEiica pesaKTop
VI kopeHHBIM 00pPA30M OTIMYAETCH OT MPUBBITHBIX DOJIBITUHCTBY MOJIH30-
Baresiell 9KPAHHBIX PEJAKTOPOB TEKCTOB C CHCTEMAMH MEHIO.

B T0 xe BpemMsi MHOTME TpPOTpaMMHUCTBI, paboTarorue mox Unix-
CUCTEMAMHU, TTPEAIOYUTAIOT UCITOIH30BATH UMEHHO 3TU PEIAKTOPHI, T.K. JIJIs
9€JI0BEKA, YMEIOIIErO UCIOIb30BATh OCHOBHBIE (DYHKIIMY ITUX PETAKTOPOB,
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Y

Puc. 1. Ilepemerenre Kypcopa B vim ¢ TOMOIIBIO a/i(haBATHBIX KJIABUII

MMEHHO 3TOT BapWAHT HMHTepdeiica 0KA3bIBAETCS HAUOOIee yIOOHBIM 1T
paboThl HAJ TEKCTOM IIPOrPAMMBI.

B nrobom ciiygae, ecaim OCBOEHME PEIAKTOPA Vil MOKAYKeTCsT BaM Upe3-
MEPHO CJIOXKHOM 3a/a49eii, K BaIlUM yCJIyraMm JAPYTrue PegakTOPhl TEKCTOB,
JBa W3 KOTOPBIX OMHUCAHBI HUKe. Iy aurareneil, permmBimx o00UTHCh Oe3
U3ydeHus vim, IPUBEJIEM [IJIsd CIIPABKU [IOCJI€I0BATEIbHOCTD HAYXKATHUS KJ1a-
BUIM JIJIT BBIXOJA W3 3TOTO PETAKTOPA: ECJU BBI CAYYANHO 3aIyCTUIN vim,
MPAKTUYIECKU B JIIOOOW CHUTyannu Bbl MOYKETE HAXKaTh Escape, 3areM Ha-
6parh :qal!, ¥ 3TO NPUBEAET K BBHIXOLY U3 PEIAKTOPA 0€3 COXpAHEHUs W3-
MEHEHU.

Y100kl 3amyCcTHTh pPEJAKTOP Vim, OIOCTATOYHO [aTh KOMAHIY
vim myfile.c. Ecim daiina myfile.c He cymecTByer, OH OyIeT CO-
3/1aH [IPU TIEPBOM COXPAHEHUU M3MEHEHWUIA.

ITepBoe, 9TO HEOOXOAUMO YSICHUTHL, pabOTasi C Vim — 3TO HAJUAYUE y
HEro ABYyX PEXUMOB pPaboThl: peXmMa BBOJA TEKCTAa U PeXuma
komang. Cpa3y mocie 3amycka BbI OKA3bIBAETECH B PexXmMe KoMaHz. B
9TOM pexKuMe JII0Oble HAXKATUS KJIABUII OyIyT BOCIPUHATHI KAK KOMAaHJIbI
PEeIaKTOpY, T.€., €CJU BbI IOIbITAETECH BBECTU TEKCT, PE3YJIHTATHI MOLYT
OKa3aThCsT COBEPITIEHHO HE TTOXOXKW HA OYKUTABIIIHEC.

ITepemerrierne 1Mo TEKCTY B pekruMe KOMAHJ BO3MO2KHO C TOMOIIBIO CTPe-
JIOYHBIX KJIABUIIL, OTHAKO 00JIe€e ONBITHBIE TIOJIH30BATEN Vil IPEAIOYATAIOT
MIOJIb30BATHCA JjId 9TOMH 1em cuMmBoamu j, kK, h u | mra nepememenns, co-
OTBETCTBEHHO, BHU3, BBEPX, BJIEBO U BIpaso (cM. puc. 1).

Ilpuuuna raxoro Bpi6opa B Tom, 9yro B OC UNIX crpenodnbie KjiaBuuiu re-
HEPHPYIOT TTOCAE0BATEILHOCTD baliT, HaunHaonyiocs ¢ koga Esc (0x1b); mobast
TaKasd IIOCJ/IEJOBATEJIbHOCTHb MOZKET 6bITb BOCIIpHHATA PEJAKTOPOM KaK Tpe6OBa—
HH€e Ha IIepexo/ B KOMaJ—I,HHbII;'I PEKHM H HECKOJIbKO KOMaH/-CHMBOJIOB, IIPDHY€M
e,Z(I/IHCTBeHHbH;'I c1ocob OTJINYUTH ESC—HOCJIG,Z[OB&TG.HBHOCTB, TMIOPOKIEHHYIO HaXKa-
THEM KJIaBHIIH, OT TaKOH Ke Iocjie10BaTe/IbHOCTH, BBe,HeHHOPuI II0JIb30BaTe/I€EM —
9TO M3MEepEeHHe BPEMEHH MEXK Iy MpuxoqoMm kozxa Esc u caexgyromero 3a uanm. Ilpu
paboTre Ha MeIJICHHON JIMHUH CBA3U (HAIDHUMED, TIPH YIAJCHHOM PEJAKTHDOBA-
HuE (paiina B yCIOBHAX MEIJICHHOH HIH HEYCTOHYIHBOH PAGOTHI CETH) 3TOT CIIOCO6
MO2KET JaBaTb HEIIPDUATHDBIE C6OH.

Heckombko nambosiee 9acTto ymorpebsisieMbIXx KOMAaHI, PUBEJIEHBI B
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Tabsmua 3
DaitoBble KOMaHIbI PEIAKTOPA Vim

W COXPAHUTh PeJAKTHPYEMBbIH (haii

:w <name> | 3ammcarh (Hailsl 1m0/ HOBHIM UMEHEM

tw! COXpaHuTh, urHopupys (no Bo3MoxkHOCTH)  biar
readonly

twq COXPAHUTH (DA U BHIATH

:q BbIiiTu ux penakropa (ecau daiia He ObLI U3MEHEH C MO-
MEHTa [OCJIEIHEr0 COXPAHEHHUS )

:q! BbIiiTH 03 coxpaneHus, COPOCUB C/ieJIaHHbIE U3MEHEHUS

:r <name> | MPOYUTATH COMEPKUMOe (haitaa <name> W BCTABUTH €T0
B PEJAKTUPYEMBIN TEKCT
:e <name> | HaYATh PEJAKTUPOBAHWE €IIe OTHOTO (aiiia

:1s [OKa3aTh CIUCOK PeJaKTUpyeMbIX (DailiioB (aKTHBHBIX
6ydepos)
:b <N> nepeiitu K 6ydepy nomep N

Ttabs. 2. Komauaer i, a, o, u 0 mepeBoasiT BAC B PEXKUM BBOIA TEKCTA. le-
mepb BCE BBOAMMOE C KJIABHATYPHI BOCIPUHUMAETCS KAaK TEKCT, MOJTEXKA-
muit BcraBke. EcTecTBEHHO, BO3MOXKHO HCIIOIb30BaHue Kiapuiu Backspace
B eé o0br4Ho# posu. B 60IbIMHCTBE CIydaeB BO3MOXKHO TaKKe HCIIOIb30-
BaHUE CTPEJIOYHBIX KJIABUII, HO B HEKOTOPBIX BEPCUSIX Vim, TPU HEKOTOPBIX
OCODEHHOCTSIX HACTPOWKHM, a TAKXKEe TPHU PadOTe MO MEIJIEHHOW JIMHUKA BO3-
MOXKHA, HETIPABUJIHbHAS PEAKINS PEIAKTOPa Ha CTpeaku. B aTom cirygae mjis
HABHUTAIIUHU 110 TEKCTY HEOOXOAUMO BBIATH U3 PEKUMA BBOJIA.

Boixon u3 pexkuMa BBOJA M BO3BPAT B PEIKUM KOMAHJ OCYIIECTBIISAETCS
HaxkaTtueM Kjasuiu Escape.

[Tpu HEOOXOAMMOCTH HAWTH B TEKCTE TO WJIM WHOE KIIOYEBOE CJIOBO CIie-
JLyeT UCLOJIb30BaTh (B KOMAH/HOM PeKMME) 110C/IeJ0BATE/IbHOCTD /<word>,
3aBeprnas eé Haxkaruem Enter. Tak, /myfun yctaHoBuUT Kypcop Ha OJmrKkaii-
1ee BXOXKIeHne CTPOKW myfun B Bamem Tekcre. [IoBTOpUTH MOWCK MOXKHO,
BBeIs CUMBOJI / u cpa3y ke Haxkas Enter.

ITepemecrurbes Ha CTPOKY € 3a4aHHBIM HOMEPOM (HALPUMED, HA CTPOKY,
JIJIS KOTOPOii KOMIUIATOD BBIIAJ COODIIEHUe 06 OMUOKE) MOXKHO, HAOPAB
JBOETOYNE, HOMEP CTPOKHU W HakaB Enter.

Tak>ke [Yepe3 nBOeTOYHE IOCTYIHBI KOMAHJbI COXPAHEHUS, 3arpy3Ku
(aiinos, Beixona u 1. (cMm. Tabi. 3).

IIpu omHOBpEMEHHOIT pabOTE C HECKOJBKUMU (hailjaMu MePex0 MEXK Iy
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ABYMs MOCJIEIHUMU PeJaKTupyeMbIiMu aiiiamu, KpoMe KOMaHIbl b, Tak-
K€ MOXKHO OCYIIEeCTBATH KoMOmHanueh kiapuir Ctrl-=.

OTaenbHOro yIOMUHAHUS 3aC/Ty KUBAIOT KOMAHIbI BbIIETEHUsT OJIOKOB U
paborsr ¢ 6mokamu. Hauars Buiaemenne pparMenTa, COCTOSIIEr0 UCKITIOTH-
TEJIbHO U3 IIeJIbIX CTPOK, MOKHO KOMaH0# V; BblienTh (hparMeHt, COCTOsi-
A 13 TPOU3BOJIBLHOTO KOJIMYECTBA CUMBOJIOB, MOYKHO C MTOMOIITHI0 KOMAHIbI
v. ['panuna BeiIe/IeHNs YCTAHABIUBACTCS CTPEJIKAMY WJIA COOTBETCTBY IO~
Mu KomaHgamu h,j.k u 1.

VianuTh BbIIETEHHBIN OJIOK MOXKHO KOMAHIOM d, CKOTMPOBATH - KOMaH-
noit y. B oboux ciiyuasix BbIIEI€HNE CHUMAETCs, a (DPArMEHT TEKCTA, HAXO-
JUBITUICS TIOJ, BBIJEJIEHAEM, TIOMEIAeTCs B crenuaibubiii 0Oydep. Comep-
KuMoe Oydepa MOXKHO BCTaBUTH B TEKCT KOMaHIamu p (II0cjie Kypcopa) u
P (uepes kypcopom).

Tekcr moxker momactb B Oydep u 0e3 Bbiaenenus. Tax, Bce KOMaHJIbI,
yJaJisiige Te v uhble pparMeHTsl Tekcra (x, dd, dw, d$ u ap.), nomerna-
o1 ynanénnbii Tekcr B Oydep. Komanapr yy, yw, y$ nomemaior B 6ydep,
COOTBETCTBEHHO, TEKYIyI0 CTPOKY, TEKYIIee CJA0BO U CUMBOJIbL OT KypPcopa
JI0 KOHI[Q, CTPOKH.

BosmoxkuoCcTH penakTopa vim BO3paCTyT, €Cjid Bbl CO31aauTe TIr-haiii
JIJTsl BAIIMX MCXO/IHBIX TEKCTOB. DTO JeJIaeTCs IPOrPAMMOii ctags, Hapumep:

$ ctags *.c *.h

B pesynbrare B Tekyieit aupekropuu noaBuTcs (ailn tags, comepakarmii
nHQOPMALIMIO O PACIIOJIOKEHUHW B Balleil mporpamMMe JeKJjapannii u onuca-
uwuii. Haubosiee oueBuaHOE MCIOIB30BAHNE ITON HHAMOPMAIMH - aBTOMATHU-
9eCKUil MOMCK B BaIleil mporpamMme OnucaHus (DYHKIWHM UJIN TIePEMEHHOH,
MMsI KOTOPOIl HAXOAUTCS B HACTOSAIIANA MOMEHT IO, Kypcopowm. [Iis ucmomsb-
30BaHMd 3TOI BO3MOXKHOCTH HaxkMuTe KomOunanuio Ctrl-J.

Ecmu nporpamma, Ha KOTOPO#t BBl paboTaere, KOMIUIUPYETCS U KOM-
HOHYeTCsl C TIOMOIIBI0 cucreMbl make (cM.§4.3), BbI MOXKETE TaK¥Ke MCIIOJIb-
30BaTh CIIOCOOHOCTH Vim K BOCIPHUSATHIO COOOIIEHHUI 00 OommbKax W Ipe-
JYIPEXKIEHUAX, BbIIABAEMbIX KOMIuUagTOpoMm gec. s aroro ciemyer 3a-
MyCTUTH yTUAUTY make KOMaHmoi vim. Hampumep, eciu Barma mporpamma
cobupaercs KOMaH10# make prog, B KOMaHJIHOM pPeKUMe Vil CieJyeT Ha-
6parth :make prog. Ecim npum KOMOUJISINN BO3HUKHYT IIPELyIPEKIEHU
wid OMmMOKU, PEJAKTOP ABTOMATHYECKW HAMJeT Jjisi BaC TO MECTO B Ba-
IIAX MCXOMHBIX (Paiiiax, KOTOpoe “He MOHPABHUIOCH KOMIHUIATOPY. UTOOBI
CHOBA YBUIIETH MOJHOCTHIO COOODINEHNE KOMITHIATOPA, OTHOCSIIEECS K [TaH-
HOMY MECTY UCXOMHOrO haiiia, UCIOIb3yHTEe KOMAHIY :CC, & IS TIEPEX0Ia
K CJIeyIOmieil onmmbKe Wik IpeIynpek/IeHnui0 — KOMaHIY :cn.
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Tabsmua 4
Haubosnee ynorpeduTeibHbie KOMAHIBI PEIAKTOPA jO€

Ctrl-K D COXpaHUTH aitn
Ctrl-K X COXPAHUTb U BBIATH
Ctrl-C BbIfiTH 6€3 COXpAHEHUA
Ctrl-Y YAAIATH TEKYIIYI0 CTPOKY
Ctrl-K B OTMETHUTH HAYAJIO OJIOKA
Ctrl-K K OTMETHUTHL KOHEI OJIOKa
Ctrl-K C CKOIMPOBATDH BBIAEIEHHBIN OJIOK B HOBOE MECTO
Ctrl-K M TIEPEMECTUTD BBIIEIEHHBIN OJIOK B HOBOE MECTO
Ctrl-K Y VIAAJIUTD BBIIETEHHBIH (hparMeHT
Ctrl-K L HAUTH CTPOKY O HOMEPY
Ctrl-Shift-’-’ OTMEeHUTH nocyeanee geficrsue (undo)
Ctrl-~ CHOBA BBINIOJIHUTH OTMeHeHHOe neficTsue (redo)
Ctrl-K F MOUCK KJIFOYEBOr'0O CJIOBA
Ctrl-L OBTOPHBINA ITIOUCK

§ 2.3.2. PemakTop joe

Hpyroit nomyssipasiii 8 cpege Unix pegakrop rekcroB nasbiBaercs JOE
(ot cnos Jonathan’s Own Editor). YTo0br 3aycTuTh pegakTop joe, J10CTa-
TOYHO JaTh KoMaH 1y joe myfile.c. Ecin daitnamyfile.c He cyiecTByer,
oH OyJIeT CO3/1aH HPH [IEPBOM COXPAHEHUH M3MEHEHHUIl.

B omnmuame or pemakropa vim, maTepdeiic pemakTopa joe moKarxKercs
0oJiee ITOXOKUM HA IIPUBbLIYHBIE U5 OOJIBIIMHCTBA [10JIb30BATENENH IKPAH-
Hble pemakTopbl TekcToB. Crpenounnie Kaasuim, Enter, Backspace n ..
paboTaloT B CBOEIl OOBIYHOI pOJIH, B OOJIBIITUHCTBE CAYYAEB TAKAKE TOCTYII-
ua kjasuina Delete. Komanabr pejakTopy JaioTcst ¢ TOMOIHI0 KOMOUHATIHIMA
KJIABHII, OOJBIIHHCTBO M3 KOTOPBIX HadmHaercs ¢ Ctrl-K. B wacrtmocTn,
Ctrl-K h mokakeT B BepXHEi 9aCTH SKPaHa MAMATKY IO HauOOJee yImoTpe-
OGUTETHHBIM KOMaHIaM pegakTopa (cMm. tabu. 4).

§ 2.3.3. Bcrpoennsrii pegakrop o6osmoukn Midnight Commander

O6osouka (daitnosbrit MmonuTop) Midnight Commander npeacrasisier
coboit KJIOH HEKOrja HomyiaspHoro daitiosoro menemkepa nox MSDOS,
m3BecTHOro kKak Norton Commander. 3amyck 060TOYKHM MPOW3BOINTCS KO-
MaH10#f mc. BhI30B BCTPOEHHOTO pelakTopa TEKCTOB IS PEIaKTHPOBAHMUS
BBIOPAHHOTO (ailia mpom3BOAUTCH KiaBuiieil F4; eCju BbI XOTUTE CO3/1aTh
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HOBBIH (paits, ucronb3yiire kombunanuio Shift-F4.

Wnrepdeiic aroro pemakropa JOCTATOYHO HOHATEH HA HHTYUTHBHOM
YPOBHE, MO3TOMY TIOIPOOHOE OMUCAHWE MBI OMmycKaeM. OrpaHudImMCcs OJTHOM
pexkoMeHnmarmeii. Ecin He mpeAnpuHATD CIEUAJIBHBIX MEp, PeIaKToOp Oymer
BCTABJISATH B TEKCT CHMBOJ TADYJISIIIUK BMECTO IPYIIT U3 BOCHMHU MPOGETOB,
YTO MOXKET OKA3aThCsl HEYIOOHBIM MPU UCIIOIB30BAHUU JPYTUX PEIAKTOPOB.
EpuncrBenHbIil ¢110c00 OTKJIIOYUTD TAKON CTHIIb 3AIOJHEHHS] — YCTAHOBUTH
onmmio <Fill tabs with spacess. UTobbr mobparhes g0 auajora ¢ HACTPO-
kamu, HaxkmuTe F9, Boibepure myHKT MeHi0 <Optionss, B HEM — MyHKT
<General>.

Yrobbr HacTpoitku He morepsiuch mpu Bbixone u3 Midnight Commander,
coxpauure ux. ns sToro, Beiiias u3 penakropa, naxkmure F9, Boibepure
nyHKT MeHI0 <Options>, a B HéM — MyHKT <Save Setups.

§ 2.4. IIpaBa mocryna k daitiam

C kaxzapivm daitiom B OC Unix cBga3ano 12-6uTHOe CJIOBO, HA3BIBAEMOE
<TpaBamMm J0CcTymas K daiimy>.

Maaamime 9 6uT 3TOTO C/IOBAa OOBEAWHEHBI B TPU T'PYIIBI MO TPU Ou-
Ta; KaXKJaasd Ipyna 3aJaéT mpaBa J0CTYIa s BAaIebla (ailna, st ero
IPYIIbL U /sl BCEX OCTAJBHBIX TOJIb30BaTeseil. Tpu 6ura B KaxK 10 rpyme
OTBEYAIOT 3a IPaBO dTeHus (aiiia, mpaBo 3amucu B (pailja u mpaBo UCIIOJ-
venust haiira.

Yr00bI y3HATH MPaBa JOCTYIA K TOMY WA WHOMY (ailay, MOKHO BOC-
NOIB30BATHCA KOMAHIOI 1s -1, HAnpuMep:

$ 1s -1 /bin/cat
-rwxr-xr-x 1 root root 14232 Feb 4 2003 /bin/cat

Pacnosniozkennasi B HadaJjie CTPOKU IPYIIIA CUMBOJIOB -IWXI-XI-X IIOKa3bl-
Baer tun aiisa (MepBbIl CUMBOJ; MUHYC O3HAUAET, YTO MBI UMEEM IEJI0
¢ 00bIKHOBEHHBIM (haitom, OykBa d o3HaYas a Obl KATAJIOT W T.I.) W IpaBa
JIOCTYIA, COOTBETCTBEHHO, [JI BJIQJENbIA (B JAHHOM CJIyYae T'WX, T.€. 4Te-
HU€, 3alUCh ¥ UCIIOJIHEHUE), TPYIIbl U BCEX OCTAJIbHBIX (B JAHHOM CJIydae
r-X, T.e. IPaBa Ha 3anuch orcyrcrByior). Takum obpasom, daiisn /bin/cat
JIOCTYIIEH JIFOOOMY 110JIb30BATE/II0 HA YTE€HUE W UCIIOJHEHUe, HO Moauduiu-
POBAThH €r0 MOXKET TOJIBKO TOJIL30BATENb Yoot (T.€. aIAMUHUCTPATOP).
ITockonpky rTpymma w3 TpEx OUT COOTBETCTBYET DPOBHO OIHON Iudpe
BOCHMEPHUYHOI CHCTEMbI CUMUCIEHNUS, OOLIENPUHITON ABISETCS IPAKTUKA 3a-
[IACU CJIOBA IIPaB JOCTYIIA K (paiijly B BHJIE BOCbMEPUYHOIO YKCJIa, OOBIYHO

2B anraumiickom opurmHase — permissions
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rpéx3naunoro. [Ipu srom muaammit paspsy (mocienuss uudpa) coorser-
CTByeT IpaBaM /IJisd BCEX NOJIb30BaTesell, CpeJHsAsd — IIpaBaM JJisl IPYIIIb
u crapmas (00bIYHO OHA WAET caMoil mepBoii) mudpa obO3HAYAET MpaBa
Ang Bragenbria. [IpaBa Ha YTeHWe COOTBETCTBYIOT 1, mpaBa Ha 3alWCh —
2, nmpaBa Ha 4YTeHue — 4; COOTBETCTBYIOIINE 3HAYEHUS CYMMUPYIOTCS, T.€.,
HATIPEMED, MPaBa Ha YTEHWEe W 3amuch 0003HavatTca mudpoi 6 (4 + 2), a
upaBa Ha yreHue u ucuosinenue — uudpoit 5 (4 + 1).

Takum obpaszom, mpasa gocTyna K daitny /bin/cat u3 Halmero npumepa
MOXKHO 3aKO/IMPOBATh BOCbMepUYHbIM unciom 07552,

st KaTrasaoroB mHTEpIperalus OUTOB MPAaB [IOCTYIIa HECKOJIbLKO OTJIN-
qaercsd. [IpaBa Ha dTeHMe KaTaIoTa AI0T BO3MOYKHOCTH MPOCMOTPETH €0
comep:kumoe. [IpaBa Ha 3aMKMCh MO3BOISIOT MOAN(MPHUIINPOBATEH KATAJIOT, T.€.
CO3JaBaTh ¥ yHUYTOXKATH B HEM ailibl (IpudyeM yaajuThb MOXKHO U 4y-
KO# (paiis, a TaKzKe TaKoi, Ha KOTOPBIH IpaB JAOCTYIIa HET, T.K. TOCTATOTHO
UMeTb IIpaBa J0CTYyNa Ha 3aluch B caMm Karasor). dro kacaercs Gura npas
<HA UCIOJTHEHUE>, JIJI KATAJI0ra 3TOT OUT 03HAYAET BOBMOXKHOCTb KAKHM-
b0 00pa30M KCITOIH30BAThH COAEPKUMOE KATAJIOTA, B TOM YHCJE, HAMPHU-
Mep, OTKPbIBaTh (aityibl, HaXoAAmmecs B karajore. Takum obpa3om, ecym
Ha KATAJOT YCTAHOBIIEHBI ITPABA UTEHWS, HO HET MPAB UCIOTHEHUS, MBI MO-
KeM ero MPOCMOTPEeTh, HO BOCIOJB30BATHCSA YBUJAEHHBIM HAM HE YIACTCA.
Hamnporus, eciu ecth mpaBa MCIOJHEHHS, HO HET IIPAB YTEHUS, MBI MOXKEM
OTKPBITH (DA U3 ITOrO KATAJIOra TOJIBKO B TOM CJIydYae, €CJIM TOYHO 3HAEM
nMs daiista. Y3HATH UMsi MBI HUKAK HE MOXKEM, T.K. BO3MOYKHOCTH TTPOCMOT-
PETh KATaJIOr y HAC HeT.

OcraBumecss tpm (crapmmx) paspsga CI0Ba TMPAB AOCTYHAa HA3BIBAIOTCA
SetUid Bit (04000), SetGid Bit (02000) u Sticky Bit (01000).

Ecim grs ucoosiasgemoro aiina ycranoBurh SetUid Bit, sror ¢aiir 6yzer
MIpH ACTIOJTHEHUH HMETh TIPABA CBOETO BJAJAE/bIA (Yame BCEro - TOIb30BATES
root) BHE 3aBHCHMOCTH OT TOrO, KTO H3 IOJIb30BaTeIeH COOTBETCTBYIOMHAL (haiir
3amycrui. SetGid Bit paboraer moxoxum o6pa3om, ycraHapanBas 3 @deKTHBHY O
TPYTILy MOIB30BaTe I (B OTIHIHE OT 3()(HEKTUBHOTO HACHTH(DHUKATOPA HOTb30Ba~
ress). IIpumepom suid-nporpamuel sBasercsa passwd.

Sticky Bit, ycraHOB/IEHHBII Ha HCHOTHSIEMOM (parine, B HEKOTODHIX BEPCHSIX
OC Unix 0bo3Ha49a€1, 970 CECMEHT KOAA HPOrPAMMbI CJI€AyeT OCTABUTH B IIAMSITH
J1axke IT0CJIe TOrO, Kak IporpaMMa OyJeT 3aBEpIIeHa; 9TO II03BOJISIET SKOHOMHTH
BpeMsd Ha 3arpy3Ke B IaMATh IPOrpaMM, HCIOJTHAEMbBIX Jalle JPYIuX.

JLnst karasoros SetGid Bit o3Hadaer, 4To, KakOi OBI IIOJIb30BATEIb HU CO3AJT
B 3TOM KaraJjore (aii, B KaueCTBe <IDYMIBI BJIaJbIAa> I 3TOro gaiia 6yger
YCTaHOBJIEHA Ta K€ IrpyIa, 9T0 B y caMoro karaJjora. Sticky Bit o3mawaer, 9ro,

306parure BHEMAHHE, UTO YHCIO 3AMHCAHO C HYIEM BIEPEIH; COTJIACHO IIPABIIAM
s3biKa, CM 9TO 03HAYAET, YTO YUCJIO 3AMUCAHO B BOCBMEPUYHON cUCTEME
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JaKe €CJIH M0JIb30BATeJIb UMEET [IPABO HA 3AIIUCh B JAHHBINH KATAJIOL, YIaJUTh OH
CMOXKET TOJIFKO CBOH (HMpuHazIeKamue eMmy) (atibr.

Il wm3MeHeHWs TpaB JOCTyma K daiijiaM WCIoIb3yeTcss KOMAHIIA,
chmod?. Dra KOMaH/a I03BOJILET 33,1aTh HOBBIE IIPABA JOCTYIA B BHJE BOCH-
MEPUYIHOrO YUCJIA, HATPUMED:

chmod 644 myfile.c

ycTanaBiauBaeT Jis (aiia myfile. c mpaBa 3amucCy TOJIBKO LIS BJIAJIEBIIA,
a IpaBa YTeHHs — JJIs BCEX.

IIpaBa pmocryna Takzke MOXKHO 33JaThb B BUJE MHEMOHUYECKON CTPOKU
Buga [ugoal [+-=] [rwxsXtugo] BykssI u, g, 0 1 a B Havaje O3HAYAIOT, CO-
OTBETCTBEHHO, BJIaebla (user), rpymmy (group), Bcex ocTajibHbix (others)
u Bcex cpasy (all). + osnagaer n106aBeHUE HOBBIX [IPAB, - — CHATUE CTAPbIX
mpaB, = — yCTAaHOBKY YKAa3aHHBIX [IPAaB W CHATHE BCeX ocTayibHbIX. [locse
3HaKa OyKBBI I', W, X O3HAYAIOT, KAK MOXKHO JIOraJaThCsd, IIPABa HA YTe-
HMe, 3aliCh W NCTIOJIHEHNe, OYKBA S — YCTAHOBKY /CHsATHE Set-GHTOB (MMeer
CMBICTI JIjisl BJIaJIEJIblIa U MPYIIbL), t obo3nadaer Sticky Bit. Byksa X (3a-
[JIaBHAsi) O3HAYAET YCTAHOBKY/CHATHE OMTA MCIOIHEHWS TOJBKO JJist KaTa-
JIOTOB, & TaKKe M1 TeX (PailioB, HA KOTOPbIE XOTs ObI y KOrO-HUOYIb €CTh
[IpaBa UCHIOJTHEHUSI.

Ecan xomamay chmod ncrnomb30BaTh ¢ KAIOYOM -R, OHa MTPOBEAET CMEHY
mpaB JOCTya KO BceM (aifjiaM BO BCEX MOAINPEKTOPUAX 3aJAHHON IUPEK-
TOpWH.

Hamnpuwmep, komanga chmod a+x myscript cuemaer daiin myscript mc-
OTHAeMbIM; KOMaH1a chmod go-rwx * cHmMmer co Bcex (ailjioB B TEKyIIEeM
KaraJjiore Bce npaBa, KpoMe mnpas Biaesbiia. OdeHb HOJEe3HOM MOXKET OKa-
3aThCS KOMAHIA

chmod -R utrwX,go=rX ~

Ha CJIyYaii, eCJIN BBI CIYYaiHO UCTIOPTUTE MTPABA JTOCTYIIA, B CBOEH JOMATITHEH
JUPEKTOPUN; 3Ta KOMAHIA, CKOPEe BCETO, MMPUBEIET BCE B YIAOBIETBOPUTEH-
HOE COCTOSHHUE.

§ 2.5. IlepenanpasJjienus BBOAa-BbIBOJIA B MHTEPIIPETATO-
pe Bourne Shell
Kax ussecrno, npakrudecku Bce nporpammbl 8 OC Unix caenyior co-

TJIAINEHUIO, TT0 KOTOPOMY MOTOK BBOJA-BBIBOIA C IECKPUTTOPOM O 0ObABIISI-
e€TCs TTOTOKOM CTAaHJIAPTHOTO BBOJA, MOTOK C AECKPUNTOPOM 1 — MOTOKOM

4coxpamenne caos Change Mode
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Tabsmua 5
IIpumeps! mepeHanpaBIeHni BBOJA-BHIBOIA,

cmdl > filel 3aIyCTUTh IporpaMmmy cmdl, HAIPABUB €€ BbI-
Boa B ¢aitn filel. Ecim daiin cymecrsyer,
on OyieT 1epe3anucaH C HyJis, €CJIi He CyIIe-
CTByeT — OyIeT CO3IaH.

cmdl >> filel 3alyCTUTh nporpamMmy cmdl, JIONKUCAB €€ BbI-
Boa B KoHer ¢aitia filel. Ecim ¢aitna ne
CyIIECTBYET, OH OyJeT CO3/IaH.

cmd2 < file2 3alyCTATH IporpaMMy cmd?2, oJIaB e comep-
xKumoe ¢aitina file2 B KadecTBe CTAaHIAPTHO-
ro BBoma. Ecim daiina He CcymecTByerT, mpo-
M30MIET ormoKa.

cmd3 > filel < fileZ 3amycTturh nporpamMmy cmd3, ImepeHAIPaBUB
KaK BBOJI, TaK U BbIBOJ,.

cmdl | cmd2 3aIIyCTUTh OJHOBPEMEHHO NPOrpaMMbl cmdl n
cmd2,; MOAB JAHHBIE CO CTAHIAPTHOrO BBIBO-
Ja MepBOi Ha CTAaHJAPTHBINA BBOJ BTOPOIA.

cmd4 2> errfile HAMPABUTH TIOTOK COODIIEHUit 00 OnmmbKax B
daiin errfile.
cmd5 2>&1 | cmd6 0ObEIMHATD ITOTOKU CTAHIAPTHOTO BBIBOJIA U

BBIBOJA ONMHOOK TpPOrpaMMmbl cmd5 w Hampa-
BUTH BCE HA CTAH/IAPTHBIA BBOJ, NporpamMe
cmd6

CTaH/APTHOT'O BBIBOJIA U TIOTOK C JIECKPUIITOPOM 2 — IIOTOKOM /IJIsi BBIBOZA
coobrenuii 06 omudbKax.

OcyuiecTBistsi 0OMeH JAHHBIMHM Yepe3 CTaH apTHbIE MOTOKHU, OOJIBIINH-
CTBO MPOIPAMM HE NEJIAeT TPE/NOJ0KEHUH O TOM, C 9eM Ha CAMOM JIeJie
CBsI3aH TOT WJIM WHOM MOTOK. DTO MO3BOJISIET UCIOJIB30BATH OJIHA U TE XKe
[POrPAMMBbl KAK JIjisi PADOTHI ¢ TEPMUHAJIOM, TaK WM Ui 9TeHus u3 daitia
u/wim 3anvcy B daii.

Komanabie uaTepriperaropst, B ToM dncie kiaccudeckuit Bourne Shell,
TTPEOCTABIISIIOT BO3MOYKHOCTH JIJIsT YITPABJIEHUST BBOJOM-BBIBOJOM 3aITyCKa-
eMbIX TIporpaMM. Ijist 3TOro UCIOMb3YIOTCA CUMBOJIBL <, >, >> >& u | (cM.
Tabi1. 5).

O6brar0 B OC Unix nmpucyTcTByeT nmporpamMma less, MO3BOJIAIONIAS MO-
CTPAHUYIHO MPOCMATPUBATDH COJEep:KUMOe (DaiyIoB, MOIB3YICh KJIABUIIAMHI
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<Crpenika BBepx>, <Crpesnka Bauz>, PgUp, PgDn u ap. aisa npokpyTku.
D1a 2Ke LIporpaMMa I03BOJIeT IOCTPAHUYHO IIPOCMATPUBATDL TEKCT, 1O H-
HBIH eif Ha cTaHIapTHBIN BBOA. Vcmoan3oBaHme MporpaMMbl less TOJIe3H0 B
caydae, ecyiv nH(MOPMAIIHS, BHIIABAEMasT KAKOW-TN00 13 3aITyCKAEMbIX BAMU
porpamMM, He yMeIaeTcsa Ha dKpaH. Hanpumep, KoMaHa

1s -1R | 1less

[MO3BOJIUT BaM IPOCMOTPETD CHUCOK BCeX (hailioB, HAXOJAIIUXCS B TEKYIIeh
JIMPEKTOPUU M BCEX €€ HOJIMPEKTOPUSIX.

Vdarure, 9T0 KOMIHIATOP ECC BBIAAET BCe COODIIEeHUs 00 OmmuOKaxX u mpe-
JYTIPEXRICHAS B CTAHIAPTHBIM MOTOK OmuOOoK. [loaTomy, 9T106BI IIPOCMOT-
pPEeTh MOCTPAHUYHO COODIIEHUS, BbIIABAEMbBIE B XO/€ KOMIIUIAIUHU, CJIEIYET
JIaTh, HATIPUMED, TAKYI0 KOMAHIY:

gcc -Wall -g myprog.c -o myprog 2>&1 | less

§ 2.6. IIporeccsr

Crmcox mpoIeccoB, BBIMTOTHSOMUXCSA B HACTOSAIIMI MOMEHT, MOYKHO ITO-
JIy9UTh KOMAaH/JION ps:

$ ps

PID TTY TIME CMD
2199 pts/5 00:00:00 bash
2241 pts/5 00:00:00 ps

Kak BumHO, KOMaHJAa TIO YMOJYAHWUIO BBIJAET TOJHKO CIHWCOK ITPOIECCOB,
3AIMyIIEHHBIX B TAHHOM KOHKPETHOM CEaHCe pabOTHI.

K coxkajiennio, onmmum KOMaHIbI PS OU€Hb CHUJILHO OTJINYAIOTCS B 3aBH-
cumoctu or Bepcuu (B wactHocTH, mia FreeBSD u Linux). 3a noapoGHoit
nadOopMaImeil cieayer 00paInaThCsa K JOKYMEHTAIUU 10 JAHHON KOHKDET-
noii OC; 31eCh MBI OPPAHUIMMCS 3aMEYAHUEM, YTO KOMAH/IA PS aX BBIJACT
CIIMCOK BCEX CYIECTBYIOIIUX IIPOIECCOB, & KOMAH/IA PS axu JIOMOJHUTEHHO
BBRIIACT MHMOPMAIIAIO O BIAIETHIIAX MPOIECCoR’.

B HEKOTOPBIX CIydasx MOXKET OKa3aThCs MOJIE3HOM mporpaMmma top, pa-
6oratomias uarepakTuBHO. OHA BBIIAET HA IKPAH CIMCOK HAMbOJEe aKTHUB-
HBIX MPOIECCOB, OOHOBJISAST €r0 OOWH pa3 B CeKyHAY. UTOOBI BBIATH U3 MPO-
rpaMMbl top, HEOOXOIMMO BBECTH OYKBY d.

5910 Bepro g OC Linux u FreeBSD. B gpyrux OC, manpumep B SunOS/Solaris,
OIIMKY KOMAH/[bl PS UMEIOT COBEPIIEHHO WHOHU CMBICJI
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CHsTHh MPONECC MOXKHO € MOMOINbBI0 curaaia. OObIYHO NPUMEHSIOT CHA-
vaJsa curuas SIGTERM (15), a eciu 10csie 9T0ro 1poLece He 3aBEepLIUIIC —
curaayn SIGKILL (9). Curnan SIGTERM MoxKeT ObITH MEpeXBadeH MpOrpaM-
MO, HAIpUMep, C IeJbI0 KOPPEKTHOTO 3aBeplnennsd; curHaj SIGKILL yHu-
9TOXKAET MPOIECC OE3yCIOBHBIM 00PA30M, HE OCTABJsSAS BO3MOXKHOCTH IIPO-
MU3Be/IeHUsT KAKUX-JIN00 NefiCTBUI O MOATOTOBKE K KOPPEKTHOMY 3aBepIire-
HHUIO.

Il mepemaum cWTHAJA MPOIECCY WCHoab3yercsd komanma kill. Ilo
yMOJT4YaHUIO Tiepenaérca curHaia SIGTERM, Tt.e., Hampumep, KOMaHIA
kill 2763 npuBes€T K TOMY, 4TO nporecc 2763 moayuut curaaj SIGTERM.
Bazark Apyroil curHas MOXKHO JubO0 110 HOMepY, Jubo no HaszpaHuio (TERM,
KILL u T.n.). Crenymoliue 1Be KOMaH bl SKBUBAJIEHTHbBI; 00€ IIepeIatoT IpPOo-
neccy 2763 curnaa SIGKILL:

kill -9 2763
kill -KILL 2763

§ 2.7. BeimostHeHue B (hOHOBOM pexkKume

HexkoTopsie mporpaMMbl BBIIOTHAIOTCS B TE€YEHUE IJTUTEILHOIO BpeMe-
HU, TIPU 3TOM He TpeOysd B3aWMOIEHCTBUs C IMOJb30BATEIEM dYepe3 CTaH-
JIapTHBIE TTOTOKW BBOJA/BBIBOAA. BO BpeMsi BBITIONHEHNsT TAKUX MPOrPAMM
yI0OHO WMETHh BO3MOYKHOCTH MPOJOJIKATH JABATH KOMAHIBI KOMAHIHOMY
WHTEPIPETATOPY, YTOOBI HE TPATUTH BPEMSI.

Homyctum, HAM MOTPeOOBAICA CIUCOK Beex ¢aitnoB B (daitmosoit cu-
creme. Takoil CIIMCOK MOXKHO TOJIYIUTHb C MOMOINBIO0 KOMaHmel 1s -1R /.
EcrecrBenno 6bw10 Obl nepeHamnpaBuTh €€ BbIBOI B (hailyi, 9TOObI HO3IHEE
WMEeTh BO3MOXKHOCTDH €r0 aHAJIN3a. 3aMEeTUM, 9TO TaKas KOMAH/Ia OyIeT Bbl-
MTOJTHATHCS HECKOJIBKO MUHYT ¥ 2K/IaTh €€ OKOHJYAHWUS HaM ObI HE XOTEJI0Ch,
MTOCKOJIbKY 3TU HECKOJIHKO MUHYT MbI MOIVIM ObI, HAIPUMED, UCIIOJIb30BATDH
I Habopa TekcTa B pemakTope. UToObI 3amyCTUTh KOMAHIY B (DOHOBOM
pexkume, K Hell cjeayeT B KOHIE [IPUIMCATH CUMBOJI &, HAIIPUMED:

$ 1s -1R / >list.txt 2>/dev/null &
[1] 2437

31ech MBI TIEPEHATTPABIIIN IOTOK BBIBOJIA COOOIEeHMIt 06 OmmubKax B yCTPOii-
cTBO /dev/null®, 4To6HI COOOIIEHNS O HEBO3MOKHOCTH YTEHU HEKOTOPHIX
KaTaJIOrOB HE MEIAJIA Halleil majbHeiimei pabore.

6Verpoiicreo /dev/null mpesHasHa4eHo s TIOTJIOMEHNs TOTOKOB JAHHEIX, KOTOPHIE
HaM He HYXKHbI; B HEIO MOYKHO 3alUCHIBATH 9TO yTOJHO, MAAHHBIE IIPU STOM IOMPOCTY
HCYe33I0T
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B orBer na mamry komamHmIy cucrema COODIAET, 9YTO 33JaHUE 3AILYIIEHO
B oHOBOM pexkmme B KadecTBe (poHOBOM 3ama4dn Nel, mpraem HOMED 3airy-
eHHOTro Tiporiecca — 2437. Tekymuii CiuCOK BBIMOTHIEMBIX (DOHOBBIX 3314
MOKHO y3HaThb KOMaHJIONH jobs:

$ jobs
[1]+ Running 1s -1R / >list.txt 2>/dev/null &

[To okOHYaHWW BBLITTOJIHEHWST 339U KOMAHIHBI WHTEPIPETATOD HAM 00
aroM coobmuT. B ciydae ycmemnoro 3asepimenust coobienne OymeT BhITIs-
JIeTh TaK:

[1]1+ Done 1s -1R / >list.txt 2>/dev/null &

B cayuyae, eciiu mporpaMma 3aBepIIMIAChH ¢ KOIOM, OTJAUYHBIM OT HyJIsl, CO-
obienne OyaeT UMeThb IPYroit Bu:

[1]+ Exit 1 1ls -1R / >list.txt 2>/dev/null &

Haxkomer, eciin (pOHOBBII TIPOTECC CHATH CUTHAJIOM, COOOIeHne OyaeT mpu-
mepuo TakuM (mist curaana SIGTERM):

[1]+ Terminated 1s -1R / >list.txt 2>/dev/null &

IIpu ormpaBiieHuy CHrHAJIOB LPOIECCAM, ABJIAIOMMMCH (DOHOBBIME 3a-
JadaMu JAHHOTO KOHKPETHOTO K3EMILISIPa KOMaHIHOTO WHTEPIPETaToOpa,
MOKHO CCHIJIAThCsl HAa HOMEpa MPOIECCOB 10 HOMepaM (DOHOBBIX 3a7ad,
mobaBisisi K HOMEpPY cuMBOJ %. Tak, komanga kill %2 oTmpaBuUT CHTHAJ
SIGTERM Bropoit dporoBoiIt 3ama9e. CumBoa % 663 yKazanus HoMepa 0003Ha-
9aeT 1MoCaeaHion 3 (POHOBBIX 3a/1aH.

Ecmm 3amauga yxe 3amymeHa ue B (POHOBOM peXKWMe W HAM HE XOUET-
CsA JKJIATh €€ 3aBEPINeHNs, Mbl MOXKEM C/I€JaTh OOBIYHYIO 33129y (hOHOBOM.
s aToro cnemyer Haxkarh Ctrl-Z, B pe3yabTare 9ero BBINOJTHEHHE TEKY-
weif 3aa41 Gy/1eT IPUOCTAHOB/ICHO. 3aTeM ¢ HOMOMILI0 KoMamibl bg” mpu-
OCTAHOBJIEHHYIO 33719y MOXKHO CHOBA MOCTABUThH HA BHITIOTHEHNE, HO yKe B
GOHOBOM perRmMeE.

Takzke BO3MOXKHO czesiarh Tekylieil (T.e. TAKOH, OKOHYAHUS KOTOPOIl
OXKUJAET KOMAH/HBIA MHTEPIPETATOP) JIOOYIO U3 (DOHOBBIX U IPUOCTAHOB-
JeRHBIX 3a7a4. DTO JAelaeTcst ¢ TTOMOIIbIo KoManIbl £g°.

7Or anrmmitckoro background — dou
80t aursmmitckoro foreground
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§ 2.8. DuleKTpPOHHAA JOKYMEHTAIUA

Huctpudyrusbl OC Unix 00bIYHO cOAEp:KAT OOJBINOE KOJUIECTBO 10-
KYMEHTAINH, JOCTYI K KOTOPOil MOXKHO TTOJIy9UTh HEIMOCPEJICTBEHHO B PO~
mecce paborbl. Bosbias dacTs Takoil mokyMmMeHTanuu O(QOpMJIEHA B BUJE
¢aiinioB, 0TOOPaAXKAEMBIX C MTOMOIIBI0 TPATUITHOHHON KOMAHIbI man, Ju0O ¢
IIOMOIIBIO DOJTIee COBPEMEHHOM mMporpaMmbr info.

§2.8.1. Komana man

Komanma man ciayKuT /i MOUCKA W OTODPAXKEHWs YCTAHOBJIEHHOW B
cucreme cupaBoanoit uagopmarmu. CrpaBodauk oxBarbiBaeT KoMan bl OC
Unix, cucremuble BbI30Bbl, Oubinorednbie Gyukiuu s3bika Cu (1 apyrux
YCTAHOBJIEHHBIX B CHCTEME SI3BIKOB), (hOpMaThl (DAIoB, HEKOTOPKIE OB
TMOHSATHUS W T.]I.

K mupumepy, eciu Bbl XOTUTE y3HATH BCE OMIMHM KOMAHILI 1S, cirefyer
JaTh KOMaHy man 1s, a €CJH Bbl, JOIMYCTUM, 3a0bLiIH, B KAKOM IOPSJIKEe
UIyT apryMEHThI CUCTEMHOTO BBHI30Ba waitpid (), BaM MOMOXKET KOMAHIA
man waitpid. [IporpammMa man Ha#eT COOTBETCTBYIOMINU JTOKYMEHT B CH-
CTEMHOM CIIPABOYHUKE U 3AMyCTUT IpPOrpammy ero orobpaxkenus. IlosBus-
muiics Ha 9KpaHe JOKYMEHT MOXKHO JIMCTATH C TIOMOIIBI0 KJIABHUII <CTPEJIKA
BBEPX> M <CTPEJIKA BHU3>, MOXKHO HUCIIOIH30BATH KJIABUIILY <IIPOOEJT>, 4TO-
OBI MPOITYCTUTH CPA3y CTPAHUILY TEKCTA. BBIXOM U3 MPOCMOTPA CIIPABOYHOTO
JIOKYMEHTa OCYIIEeCTBJIAETCS KJIaBuineii q (0T cjioBa quit).

Ecu HyKHBII BaM CIIPABOYHBIN JOKYMEHT UMeeT OOJIBIIoN 00beM, a BaM
HEOOXOMMO HANTU B HEM OLPEJEJIEHHOE MECTO, MOYXKET OKA3aThCsd yJI0OHBIM
TTOWCK TIOICTPOKH. DTO JIETAETCS BBOJIOM CUMBOJIA /, TTOCTE KOTOPOTO CIIETy-
er HADpaTh CTPOKY /Jist MOMCKA U Haxkarh Enter. IloBTOpHBIH mOMCK TOI Ke
CTPOKM OCyIIecTBIsierTcs BBogoM / u Haxkaruem Enter (To ectb camy crpo-
KY MOKHO OILyCTHTb). UTOObI BBIIOJIHUTD OUCK B 0OPATHOM HAIllPABJIEHUH,
MOKHO BOCIOJIB30BATbCS CUMBOJIOM 7 BMECTO /.

B HEKOTOPBIX Cllydasix CHCTEMHBIN CIIPABOYHIK MOYXKET CO/epKaTh Oosee
OJTHOTO JIOKYMEHTA C TAHHBIM UMeHeM. Tak, B cucTeMe CyIeCTBYeT KOMAaHIa
write m cucreMmHBINH BbI30B write. Komanma write BaMm Bps Jid HOHAIO-
O6uTCs, TaK 9TO, ecJu Bbl HADpaJiK man write, CKOpee BCEro, Bbl UMEJH B
BUJY CACTEMHBIA BBI30B; K COYKAJEHUIO, CHCTEMA ITOrO HE 3HAET W BHIAACT
BaM COBCEM HE TOT JOKYMEHT, KOTOPbIi BaM HYKEH.

A1y npobseMy MOXKHO DEIIATH YKAZAHUEM HOMEPE CEKUUU CUCTEMHOIO
cpaBovYHUKA. Tak, B HAIEM TTPUMEPE KOMAHIA

$ man 2 write
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BBIJIACT MMEHHO JIOKYMEHT, [TOCBAIIEHHbIN CUCTEMHOMY BBI3OBY Write, mo-
CKOJIbKY cekius N'2 COAepKHUT CIPABOYHDIE JJOKYMEHTbI 110 CUCTEMHbBIM BbI-
3oBaMm. [lepeuncinm apyrue cCeKIyy CHCTEMHOTO CIIPABOYHUKA!
e 1 — nosnb3oBarenbckue komarabl OC Unix (Takue KoMaHzpbl, Kak 1s,
Tm, mv U T.I. ONKUCBLIBAIOTCS B 3TON CEKIWH);
e 2 — cucremubie Ber30BbI sapa OC Unix;
3 — 6ubsmoreunnie dbyukiuu s3bika Cu (K 910i ceKiuu MOKHO 06pa-
TUTKCS, HATIPUMEP, 3a uHopManueii o Gyaknuu sprintf);
4 — onucanus (aitjoB yCTPOUCTE;
5 — ommcanus (POPMATOB CUCTEMHBIX KOH(MUTYPAIMOHHBIX (DANIOB;
6 — UrpOBBIE TPOTPAMMEBT;
7 — obuiue nousTus (Haupumep, man 7 ip BbLAACT 110J1€3HYI0 UHQOP-
MAIWIO O TIporpaMmupoBanuu ¢ ucnonb3orannem TCP /IP);
e 8 — koManbl cucremuoro aavuaucrpuposanua OC Unix (manpumep,
B 9TOM CEKIIUU BbI HAJIeTE OMMCAHIE KOMAH Bl mount, mpe Ha3HAYEH-
HOIt 718 MOHTHPOBaHUs (HalIOBBIX CUCTEM ).
Cucrema MOXKeT CONEpKATh U JAPYTHUe CEKIINU, IPUIeM He 00s93aTe/IbHO 000-
3Havamomuecs nudpoii; Tak, MPU YCTAHOBKE B CHUCTEME HHTEPIIPETATOPA
a3pika Tcl ero cpaBodHbie CTPAHAIBI OOBITHO OOPMIISIOTCI B OT/IETbHYIO
CEKIINIO, KOTOPasi MOYKET Ha3hIBATHCA “n”, “3n” u T.m.

§ 2.8.2. Komanga info

Ecnmm komarma man ciIyKut jist 0TOOpaXKeHUs OTAEIbHBIX JOKYMEHTOB,
TO KOMaH 13 info MO3BOJISIET OCYIIECTBIISATH MPOCMOTP IIEJIBIX HADOPOB CTPa-
HUIL, CBA3AHHBIX MEXK/1y CODO0l IUIIePCChLIKAME; NHAYE TOBOPS, JOKYMEHTHI
B (hopmaTe info mpemcTaBISIOT COOO TUTIEPTEKCT, & caMa, KOMaHIa — Opa-
y3ep (IPOCMOTPINUK) TUIEPTEKCTa, PADOTAIONINI B TEKCTOBOM PEKUME.

Cucrema info gacto comepxkut 60see mOAPOOHYIO HH(MOPMAIWIO O TOM
Ke mpeaMere, Yem man. Tak, man make BBIJACT JOBOJIBHO CKYIHYIO WH(MOD-
Maruio 00 OmmusAX KOMAH/HON CTPOKM KOMAaHIbI make, B TO BpeMs Kak
info make MO3BOJIMT OCHOBATEIBLHO M3YyYUTH PabOTy ¢ HmporpaMmoil make
(cm. §4.3), HayuUTHCsE COCTABJIATD €€ BXOAHbIE (DAiliibl 1 T.11.

IIpu pabore ¢ mporpammoit info MOKHO MPOJHUCTHIBATH TEKCT C IIOMO-
UIbI0 KJIABHII CTPEJOK u 1pobesa. KiaBumim n u p no3sosgior mnepeiitu,
COOTBETCTBEHHO, K CJEAYIOIIEH U MpeabIayIeil cTpanue runeprekcra. ['n-
MMEPCCHLIKY B TEKCTE 3AK/IIOYUEHBI MEXK/Iy 3HAKOM * U : :, HAIPUMEp:

* Reading Makefiles:: How makefiles are parsed

Ecan no3umuornpoBaTh Kypcop Ha cioBax Reading Makefiles m maxkaTh
23



Enter, mponsoiizer nepexom mo JaHHOM runepcchlike. Ecim Heobxonumo me-
peiiTu Ha3a/l, MOXKHO BOCLIOJIb30BaTbCs Kiasuieii 1 (or ciaosa last).

Broixon u3 nporpaMMbl info Ipou3BOAUTCS 1O KJiasuiie q (0T c1oBa quit)
ninn HaxkaTtuem Ctrl-C.

§ 2.9. lomostTHUTEIbHBIE BO3MOXKHOCTH
§ 2.9.1. Komananbie daiiibl B Bourne Shell

Nurepnperarop Bourne Shell mo3Bossier ocyIecTBisTs HE TOJBKO pa-
00Ty B peKMMe TUAJIOra C MOJH30BATENIEM, HO W BBITOJHEHHE MPOrPAMM,
Ha3bIBAEMbIX KoMaHIHbIME (aitnamu (ckpunramu). Paiin ¢ nporpammoi,
npeHA3HAYEHHON /il UCoHeHus uaTepnperaropom Bourne Shell, mon-
2K€H HAYMHATHC CO CTPOKU

#!/bin/sh

ITepemennnie B si3b1ike Bourne Shell nmeior mmena, cocTosime 3 JTaTHH-
ckux OykB, 1udp, 3HAKA MOAICPKUBAHNS ¥ HAIYAHAIOIINECS BCErIa C OyK-
Bbl. SHAYEHUEM TIEPEMEHHOM MOXKeT ObITh JI06as CTPOKA CUMBOJIOB. UTOOBI
[IPUCBOUTH MEPEMEHHOI 3HAYeHHEe, HEOOXOMMO HAIIUCATH OIEPATOP IIPUCBA-
WBAHUsI, HATPUMED:

I=10
MYFILE=/tmp/the_file_name
MYSTRING="Here are several words"

Obparure BHUMAHUE, YTO B MMEHHU [IEPEMEHHOM’, a TaKyKe BOKPYT 3HAKa Pa-
BEHCTBA (CUMBOJIA TIPUCBAMBAHUSA) HE OJIYKHO OBITH MPOBEJIOB, B MPOTUBHOM
caydae KOMaHIa OyZeT paciieHeHa He KakK MPUCBAWBaHWe, a KaK OObITHAs
KOMAH/Ia, B KOTOPOIi 3HAK IIPUCBAMBAHNS — OJIUH U3 APAMETPOB.

st obpatnenus K mepeMeHHOM HCIoMb3yeTcsa 3HaK $, Hampumep:

echo $I $MYFILE $MYSTRING
B pesysnbrare BoimosiHeHUs ITONH KOMAH/IBL OyAeT HAIEIATAHO:
10 /tmp/the_file_name Here are several words

[Ipu HEOOXOIMMOCTH CKOMIIOHOBATDH CJUTHBIA TEKCT U3 3HAYEHUN MEPEMEH-
HBIX MOXKHO MMEHA IePEMEHHBIX 3aKJII0YaTh B (DUIYPHBIE CKOOKHU, HAMPU-
Mep:

echo ${I}abc
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OTa KOMaH/a HAIIEYATAEeT:
10abc

715 BBITIO/THEHUS apuPMETHIECKUX AeHCTBUN UCIOIb3yeTCsd KOHCTPYK-
mua $(( )). Hampumep, Komamga

I=$(( $I + 7))

YBEJIMYNT 3HAUEHNE epeMeHHoi | Ha ceMb.

C momorImso BCTpoerHoi B nHTepperarop Bourne Shell komamasr test
MOXKHO OCYIIECTBJIATh MPOBEPKY BBIMOJHEHUS PA3IUIHBIX ycjaoBmii. Ecim
3a/IaHHOE YCJIOBUE BBIMOJTHEHO, KOMAH/a 3aBEPIIUTCA C HYJEBbIM (yCIer-
HBIM) KOJIOM BO3BPATa, B IPOTUBHOM CJIYYae — C eAMHUYHBIM (HEYCIEIIHbIM ).
CHHOHUMOM KOMaH/bI test sBJsSeTcs CHMBOJI OTKPBIBAIOLIEH KBaJApaTHOR
CKOOKH, IIPUYEM CaMa KOMAH/Ia B 3TOM CJIy4ae BOCIPUHUMAET CHMBOJI 3a-
KPBIBAIOIIEH KBaJIPATHON CKOOKM B Ka4eCTBE CBOErO MapaMerpa (Kak 3HAK
OKOHYAHUS BBIPAYKEHHUS), UTO MO3BOJIIET HAJIATHO 3AIUCHIBATH [IPOBEpPsie-
MOe BbIpa’KeHHe, 3aKJI049as ero B KBaaparnbe ckoOku. IIpuBeném Heckoib-
KO IIPUMEPOB.

[ -f "file.txt" ]
# cymecTByeT nu ¢daidin c mmemeM file.txt
[ "$1I" -1t 25 1]
# 3HaveHWe IepeMeHHOW I MeHble 25
[ "$A" = "gbc" ]
# 3HaveHNe IIepeMeHHO# A fABIAeTCH CTPOKOH abc
[ "$A" 1= "abc" ]
# 3HavYeHWe IlepeMeHHON A He ABNAeTCHA CTPOKOH abc

DTO MOXKHO, HATPUMED, UCIOTH30BATH B ONEPATOPE BETBIICHMUSI:

if [ -f "file.txt" ]; then

cat "file.txt"
else

echo "®aiin file.txt He Halimen"
fi

3aMeTuM, 94TO TO YKe caMOe MOXKHO ObLIO HAIUCATH U WHA4Ye, 63 UCIOIb30-
BAHUsT KBAAPATHBIX CKOOOK, HO 3TO MEHEE HATJISIITHO:

if test -f "file.txt" ; then
cat "file.txt"
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else
echo "®aitnm file.txt He Halimen"
fi

B kadecTBe KOMAaHIbI, ITPOBEPLAIONIEH yCIOBUE, MOXKET (PUIYPHUPOBATHL HE
TOJILKO test, HO u Jrobas apyras Komanaa. Hampumep:

if gcc -Wall -g myprog.c -o myprog; then
echo "KoMnunamnusa mpomsna ycmeumHo'
else
echo "llpz roMmmnanwm Ipomsomya ommbra'
fi

Kpowme oneparopa BerBienus, s3pik Bourne Shell nognepxusaer u 6osiee
CJIOYKHBIE KOHCTPYKIIMH, B TOM 9ucJe nukiibl. Hanpumep, ciaemxyrommit bpar-
MEHT Haledaraer Bce ducia or 1 mo 100:

I=0

while [ $I -le 101 ]; do
echo $I
I=$(C $1 + 1))

done

Ucnonp3oBars mHGOpPMANNWIO 00 YCIEITHOCTH BBIMOJHEHUS KOMAHIbI
MOYKHO TaK¥Ke C MOMOIIBI0 TAK HA3BIBAEMBIX JIOTUYECKHUX CBI30K && u | |,
O3HAYAIOIINX, COOTBETCTBEHHO, JJorndeckue onepanyn “‘u’ u “unn’. Ilpu sTom
JIOTUIECKOMY 3HAYEHUIO “UCTUHA” COOTBETCTBYET YCIIEIIHOE 3ABEPIIECHNE KO-

MaHIBI, & 3HAYEHUIO “JTOKB’ — HeycmermHoe. KoMaHaHast CTpoKa
$ cmdl && cmd2

3aCTaBUT MHTEPIIPETaToOp BBIIOJHUTL CHadaJa KoMaHay cmdl, a 3areMm B
cilydae ee YCIEIITHOTO 3aBepPIeHnsT — KOMaHIy cmd2; B Cyvae HeyCIenTHO-
T'0 3aBEPIEHNs TEPBOIl KOMAH IBI BTOpas BBINOJHAThHCA He Oymer. Haobopor,
KOMAaH/THas CTPOKA

$ cmdl || cmd2

MOIPa3yMeBaeT 3almyCck cmd2 B CiIiydae HeycHeIlTHOT o 3aBepIinenna cmdl.

IIpmopurer Mormaecknx CBsa30K MeKmy cob0ii — TpaaunuoHHbI (TO ecTh “n”
npuopurernee, uem “man”). B 10 ke Bpems, npmopurer omepanmii “konseiiep” u
TepeHANTpaBIEHUI BBOAa-BBIBOIA BBIIIE, 9€M ITPHOPHTET JIOTHIECKHUX CBSI30K; TaK,
KOMaH/Za,

$ cmdl && cmd2 | cmd3
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mpeacraBisier coboi CBa3Ky Mexk Iy komaHgoi cmdl m komBeriepom cmd2 | cmd3
KakK IeJbIM. 3HaYeHHe <HCTHHHOCTH> KOHBEHEpa OIPEAe/ISIeTCs] YCIIEITHOCTHIO
HJIH HEYCHENIHOCTHIO BBIIIOJTHEHHS MOCAeHel U3 COCTABIAIONINX €r0 KOMaH/.

O4epesHOCTh IPUMEHEHHUS ONepalnuii, KaK 0OBIYHO, MOXKHO H3MEHHTH HCIIOJIb-
30BaHHEM KDYIJIBIX CKOOOK, HATIDHMED:

$ (cmdl && cmd2) | cmd3

B sTom nmpumepe cranmaprTabLi BeIBOA KoMaHA cmdl u cmd2 (ecm, KOHEYHO, OHA
BooGure GyZeT BHIIOIHATHC:), OyIeT HAIPABIeH Ha CTaHJapTHBIA BBOJ cmd3.

st 6omee moapobHO#t nHMOPMAIUKT O MPOrPAMMHUPOBAHUU HA S3BIKE
Bourne Shell ciexyer obparuThest K cnenmanbHoii anteparype [1].

§ 2.9.2. IIporokosmpoBaHue ceaHca paboTbl (KoMaHAA script)

ITpy BLIMOTHEHMH 33JaHKI IPAKTHKYMa 9aCcTO TPEOYeTCA IIPEeJICTABUTD
IIPOTOKOJI CeaHca paboThbl ¢ IPOrPAMMOIL, T.€. TEKCT, BKIIOYAIOIIHUN KAaK WH-
opManuo, BBOAMMYIO [0b30BATENeM, TaK 1 MH(MOPMAIUIO, BbIIABAEMYIO
MTPOrPaMMOii. JTO JIErKO CIEIATH € TIOMOIIBI0 KOMAHIBI SCript.

Yro6hr HAYATH MPOTOKOJNPOBAHNE, 3AITyCTHTE KOMaHLy SCTipt C OZHAM
napaMeTpoM, 3aJa0MmuM uMs daiina mpoTokona. s OKOHIaHnd TPOTOKO-
supoBanus naxkmure Ctrl-D ("kouer daiina"). Hanpuwmep:

$ script my_protocol.txt
Script started, file is my_protocol.txt

$ 1s

al.c Documents my_protocol.txt tmp
$ echo "abc"

abc

$ [Ctrl-D]

Script done, file is my_protocol.txt
Daiis my_protocol.txt Tenepb COAEPKUT IIPOTOKOJ CEAHCA PAOOTHI:

Script started on Wed Nov 17 16:31:54 2005
$ 1s

al.c Documents my_protocol.txt tmp

$ echo "abc"

abc

$

Script done on Wed Nov 17 16:32:14 2005
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§ 3. 'padpumueckaa obosouka X Window

§ 3.1. O6mue cBeneHUda

B ornuume or mekoropsix apyrux cucrem, OC Unix cama mo cebe He
BKJIFOYAET HUKAKUX CPEJICTB MOAJepKKu rpadudueckoro narepdeiica. s
paborsl B rpadudeckom pexnme B OC Unix mcnosmb3yercs mporpaMMHbIi
KOMILIEKC 1o, obmuM HazBanuem X Window System, koTopbrit cocrout u3
OOBIYHBIX TIOJIb30BATEILCKUX IIPOIPAMM U HE SBJISIETCS, BOOOIIE rOBOPS, Ya-
CTHIO OTEPAITMOHHON CHUCTEMBI.

HHOI‘,H& MO>KHO BCTPETHTH B JIATE€pAaTypeé HW pa3roBopaXx HaWMEHOBaHHE
<XWindows>. Takoe HamME€HOBAHHE SBJISAETCSI KATErOPHUYIECKH HEIIPABUIb-
HBIM, 49T0 co3xarean cucrembl X Window nacroiumso nomguepkmpaior. CioBO
<window> (0OKHO) B HAMMEHOBAHUH 3TOI CHCTEMBI JIOJIXKHO CTOATH B €IHHCTBEH-
HOM YHCJIE.

Henrpanbubim komnonearom X Window System siBiisiercss nporpamma,
OTBEYAIOIA 38 OTOOparKeHue rpaduIecKoil HHPOPMAIINN Ha, JUCTIIEE TTOJIb-
30BaTessd. JTa MporpaMMma Ha3biBaeTcs X-cepsepom. Bee mpusioxkenns, uc-
moJIb3yIomre rpaduKy, 00paImaoTcs K X-CepBepy C 3ampocaMu Ha BBIBOT,
TOrO WM MHOTO M300parkeHms; TAKUM 00pa3oM, X-cepBep MPea0CTABIISIET
upuiioxenusam ycayey (cepsuc) orobpazkenus rpaduyeckoii undopmaluu,
OTKY/Ia, ¥ TIPOUCXOINT HA3BaHME <X-cepBep>. [Iporpammbl, oOpamammmecs
k X-cepsepy (To ectb Bce nporpammbl, paborarorme B OC Unix u ucrosnb-
3yromye rpaduKy), Ha3bIBAIOTCsl, COOTBETCTBEHHO, X-KJIMEHTAMMU.

OraenbHOro yIOMUHAHUS 3ACTYKUBAIOT X-KJIUEHTHI CIEUATHLHOIO TH-
113, HA3bIBAEMbBIE OKOHHbLMU MeHedancepamu. OKOHHBIN MEHEKEP OTBEYAeT
3a OOpaMJ/IeHUE TOSBJISIIOIMXCS HA SKPAHE OKOH — OTPUCOBBLIBAET PAMKHU
¥ 3aroJIOBKU OKOH, TIO3BOJISET MEPEMEIATh OKHA TI0 dKPAHY U MEHATH UX
pa3MephlI.

Takum obpaszom, aBTOpaM APYrux rpapudecKux mIporpamMm HeT HeOOXO-
JUMOCTH [IyMaTh O JEKOPe OKHA; OOBIYHO X-IIPUJIOKEHNE OTBEYAET TOJIHKO
3a OTPHUCOBKY IIPAMOYIOJIbHON 00JIaCTU SKPAHA, HE UMEIONIEN HU PAMKU, HU
3arojI0BKa, HU MPOYMX CTAHIAPTHBIX JIEMEHTOB JEKOPa OKHA.

C mpyroit CTOpOHBI, U TIOJb30BATEIb B 9TOI CATyaIM¥M MOYKET BBHIOPATH
73 HECKOJIbKUX OKOHHBIX MEHEKEPOB TOT, KOTODPBIH JIydIlle OTBEYAET €ro
WHIBUIYAJTHHBIM CKJIOHHOCTSIM U MOTPEOHOCTSIM.

ABTOp 9TOr0 MOCOOMsT B CBOE BPEMSI JIIOOU IEMOHCTPHPOBATH <HEMOCBSIIIIEH-
HBIM>> IPOCTEHBbKHI (DOKYC, COCTOABIINI B 3aMEHE <HA JIETY> OKOHHOIO MEHe-
JI2Kepa ¢ aCKeTH4IHO BhITIsasamero fvum2 xva fvwm95, B Mesipyafiiux moapobHOCTIX
korupytomuii BHemmHMi Bug MS Windows-95. Ocob6eHHO moYeMy-TO BHEYATISET
3pHTeJTeﬁ TOT d)aKT, Y9TO OTKPBITHIE IIPUJIOKEHUA IIPHU 3TOM HUKY/Ia HE JI€BalOTCA.
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OHolt M3 caMbIX MOIYJSPHBIX X-KJIMEHTCKUX IIPOrPAMM  SBJISETCS
xterm — amynarop andasurao-uudposoro nuciied g X Window. B pa-
60Te MOXKeT OBITH yI0OHO 3aBECTH OJHOBPEMEHHO HECKOJIHKO K3EMILISTPOB
mporecca xterm, Kak/iplii M3 KOTOPBIX MOPOXK/IAeT CBOE OKHO, B KOTOPOM
3aIyCKaeT KOIMHUI0 MHTEPIIPETATOPA KOMAHIHOW CTPOKH. B OZHOM OKHE MBI
MOXKEM 3aIlyCKaTh PEJIAKTOP Vim, B JIPYTOM — BBINOJHSATH TPAHCJSIHUIO U
OTJAJIKY, B TPETheM — 3aIlyCKATh TECTOBbIE IPOrPAMMBI U T.J.

Boobie, npodeccuonaibibie mob3oareau Unix (IpOrpaMMUCTBL U CH-
CTEMHBIE aMUHUCTPATOPBI) OOBIYHO BCe zeiicTBus ¢ daitiaMu u 3amyckom
MIPOrPAMM OCYIIECTBJISIOT C UCIOIB30BAHUEM CPEICTB KOMAHIHON CTPOKU;
upu pabore ¢ X Window 3ty cpencrBa AOCTYIHBI C [IOMOIIBIO IIPOIPAMMBI
xterm u apyrux momo0HbIx mporpamm. Pasymeercs, mamps OC Unix cyme-
CTBYIOT ¥ YHUCTO Tpacdudeckune 0OOJOUKHU, TMO3BOIAIOIINE 3AMYCKATH MPO-
rpaMMbl U 00pabaTbBaTh daiiabl (KOIMUPOBATH UX, IEPEMMEHOBBIBATD, CTH-
parb 4 T.1.), 10 uHTepdeiicy nanomuHaioume daiinossie Menemkepbr OC
Windows u MacOS. Caemyer, ogHaKO, IIOHEMATb, 9TO YEJOBEK, BIAJIEIO-
mmii cpeacrsamu KoMmauanoit crpokn OC Unix, m060e 1eiicTBre BHLITIOJIHUT
C ee MOMOIIBIO CYIIECTBEHHO (MHOTIA B JECATKA pa3) ObICTPEE, HEXKEIU C
TOMOIIBI0 rpadudeckoro narepdeiica.

Samerum, uro nporecc nporpammupoBanus B OC Unix, 6e3yciioBHo, Tpe-
OyeT BIaJEHUS CPEJCTBAMEI KOMAHIHOH CTPOKH, T.€. TPOrPAMMHUCT (B OT/IH-
9he OT KOHEYHBIX I0JIb30BATENEH) U3yUUTh CPEICTBA KOMAHIHON CTPOKU
OTIPOCTY BbIHYKAeH. 1l0CKOIBKY maHHOE TTOCOOME OPUEHTUPOBAHO HA CTY-
JIEHTOB MTPOIPAMMHUCTCKUX CIEIUATBHOCTEH, TO3BOIUM cehe HACTOSITETHHO
LIOPEKOMEH/I0BATH YUTATEJIIO XOTsl Obl 1IePBOe BpeMs (1Ba~TPU Mecsila) BO3-
JIepKATHCS OT UCITOIB30BaHUs Tpadudeckux (HPalIOBBIX MEHEIKEPOB U PO~
qux moA00HBIX mporpamm npu padbore ¢ OC Unix; mpenmyInecTBa KOMAH/I-
HOU CTPOKHU BCKOPE CTAHYT JIJIsi BAC OYEBHJIHBI.

CkazanHoe HUKOUM 00PA30M HE O3HAYAET OTKA3a OT MCIOJIb30BAHUS I'Da~
dudeckoil mogcucTeMbl Kak TakoBO#. Pabora ¢ ucnonb3oBarnmem X Window
OKa3bIBAETCS yI00HEe TPAIUIIMOHHON PAabOTh! ¢ asihaBUTHO-ITUGPOBOIT KOH-
COJIBIO XOTsI OBI T€M, UTO MO3BOJIAET 3aMyCTUTh HEOTPDAHMIEHHOE KOJIMIECTBO
xterm’oB ogHOBpeMeHHO. Kpome TOro, MHOrHe BBIMOIHIEMbBIE C TOMOIIHIO
KOMITHIOTEPA 33/1a9u TPEOYIOT BO3MOXKHOCTH 0TOOparkeHus rpaduku; K Ta-
KWM 33Ja9aM, HaIpuMep, OTHOCATCS 00paboTKa poTorpaduii 1 BUIEO, Po-
CMOTP ITOKYMEHTOB, COAEPKAIINUX WILTIOCTPAIINY, KOMIIOTEPHAS BEPCTKA U
T.IIL.
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§ 3.2. Banyck X Window u BbIOOp OKOHHOTO MeHeIKepa

B zaBucumoctu oT KOHMUrypanuu KOHKPETHOW MAaIlWHBI, CHCTEMA X
Window moxkeT OKa3aThCst yKe 3amyIieHa, Jubo BaM HeoOXoauMo Oymer 3a-
IIyCTUTH €e caMoCTosaTelbHO. OOBIYHO 3TO [Ie/1aeTCs C IIOMOIIBI0 KOMAaHIbI
startx, Koropad, B CBOIO O4epe/ib, 3allyCKaeT NporpaMMmy xinit.

Bo3mozxkHO, 9T0 B Bamiei JIOKaJIbHOH CETH MPHCYTCTBYET MAIIWHA, BBIIIOJIHSI-
oniasi poJib CepBepa HPHUJIOZKEHHUI HAa OCHOBe xdm; K TakOI MallnHe MOXKHO IIOJ-
KJIIOYHATHCST ¢ moMotnbio mratabix cpeacts X Window rakum 06pa3oM, 9TO BCE
Bamy OPOrpaMMbl OYIyT BBITOJHATHCSI Ha JTOH (yaajaeHHON) MammuHe, a HA Ba-
mieM JIOKaJIbHOM pabodeM MecTe OyaeT OCyHIeCTB/IATHCSI TOJIBKO 0TOODAKeHHe HX
rpaguIecKuX OKOH, T.€. Ball KOMIBIOTED OyAeT UrpaTh poJjb X-TepMuHaJga. dTo-
6bI IPOBEPHUTH, €CTH JIM B Bailleli cern xdm-cepBepa, monpooyiite qaTh KOMAHIY

$ X -broadcast

Ecan xdm-cepBep B Bamieii ceTu AeHCTBHTE/IHO €CTh, TIOC/I€ MEPEK/IIOYEHHS B TPa-
d)I/I‘{eCKI/H;‘I PE2KHUM Bbl YBUJHUTE IIDUIJIAIICHUE K BBOAY BXOJHOI'O HMEHU U I1apPOJIA
JUIsT BXo4a Ha 3ToT cepBep. Ecan xdm-cepepoB B cern 60JibIe 0ZHOrO, CHavaIa
BbI YBUINUTE UX CIIHCOK C MNPEIJ/IO?2KEHUEM BbI6paTb, YyciayraMu KaKOro W3 HHUX BbI
2KeJiaeTe BOCIIOJIb30BAaTbCA.

Ecmn B Tredenne 15-20 cekyH 1 moc/ie mepexoa B rpauIecKuii pezKuM HAIETO
110106HOTO HE IMPOU30NIIO0 — CKOpee BCero, xdm-cepBep B Ballleii CETH OTCYTCTBYET.

Komanma startx Bmecre ¢ X-cepBepoM 3amyCTHT [JIsi BAC TOT WJIA HHON
OKOHHbBII MeHe kep. B HEeKOTOpPBIX CHCTeMax OKOHHBI MEHEI2KED MOYKHO
BRIOpPATh W3 MEHIO, TOSBJISIIONIETOCs cpaldy mocie 3anycka X Window, B
JPYTUX CHCTEMAX BBHIOOp KOHKPETHOTO OKOHHOTO MEHEIZKEPA OMPEIesIsieT-
cs1 KOH(DUTYpAIHE.

Eciu xoudwuryparmus cucreMbl BaC MO T€M WX WHBIM TPUYUHAM HE
yCTpamBaeT, Bl MOKeTe HACTPOUTH €€ 10 CBOEMY BKYCY IYTEM CO3/IaHUS
B JoMaiiHeil gupekropun daiina ¢ umeneMm .xinitre (aubo ero pepakTupo-
BaHus, eciu Takoil ¢ailn yxe ecrb). O6parure BHUMAaHUE HA TOYKY IIEpe]
nmeHeM ¢aiira, OHa BarKHA.

Ilo cyru .xinitrc mpeacraBisier cOOOH KOMAHIHBIN (haiii, 3 KOTOPO-
IO 3allyCKAIOTCS MPUKJIAJHbIE IPOIPAMMBI, BKJIIOYasd U CaM OKOHHBIA Me-
umezkep. [Iporpamma xinit 3amyckaer X-cepsep, a 3areM, COOTBETCTBYIO-
M 00pa30M yCTAHOBUB MEPEMEHHBIE OKPYKEHUsI, HAUMHAET BBIMOTHEHE
KOMaHg n3 .xinitrc. 3aBepurenne xinitrc 03HAYAET 3aBEPIIECHNAE CEAHCA
paborer ¢ X Window, npu sTom mporecc X-cepBepa 3aBepIaeTcs.

IIpocreitmuit mpuMep .xinitrc MOXKeT BBITJIAAETH MPUMEPHO TaK:

xterm &
twm
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B srom ciyuae cuavana Gyzuer 3anylien xterm (ero Mbl 3aIlyCKaeM Ha BCsi-
Kuil caydait, 9T00bI MOXKHO OBLIO PAOOTATH, /AK€ €CJIM OKOHHBIH MEHE/I2KED
uMeeT HeyJOOHYIO KOH(MUIYpaIuo), mocie 9ero — CTAHJAAPTHBIA OKOHHBII
Menekep twm. OOparuTe BHUMAaHWE, YTO Xterm 3amyckaercs B (hOHOBOM
pexkuMe (i 9TOro B KOHIIE TI€PBOi CTPOKU IIOCTABJIEH 3HAK &). DTO cle-
J1aHO, 9TOOBI HE OXKUJATH €r0 3aBEPIINeHNs I 3aIyCcKa twm.

OKOHHBIN MEHePKED tWm JIOCTATOYHO IPUMUTUBEH. XOTsi MHOIUE T10J1b-
3oBarequ UniX HCHOMB3YIOT MMEHHO ero’, BEI, BO3ZMOMKHO, 3aXOTHTE MOIPO-
00BaTH APyrue OKOHHBbIE MEHEIKepbl. B Bamieil cucreme MOryT OBITH yCTa-
HOBJIEHBI, KPOMe twm, TAKHe OKOHHbIE MeHe/I2Kepbl, KaK fvwm, icewm, wmaker
U Ipyrue; KpOMe TOTO, Bbl MOXKeTe OOHApyKuTh u 0osee pazpurbie OM, ra-
kue kak KDE u GNOME!?. Yro6b1 BocHOIb30BaTbCA icewm, M3MEeHUTe Ball
.xinitrec:

xterm &
icewm

Ecmu Bot mpegnountaere KDE, Barn daiim MOXKeT BHITJISIIETH TaK:

xterm &
startkde

Bpi6op KOHKPETHOrO OKOHHOI'O MEHE/?Kepa CPe/ MHOXKECTBA JOCTYII-
HBIX 3aBUCUT B OCHOBHOM OT BAaIlIWX JIMYHBIX peamouTenuii. Tak, cTanmapT-
wbiit OM twm BBIIVISIUT JOCTATOYHO ackeTuwHo, Toraa kKak KDE mo Berayp-
HOCTHU CBOEro rpadhuvecKoro au3aiiHa, MmoXKaayi, MIPEeBOCXOIUT CUCTEMBI Ce-
meiicrea Windows. B o ke Bpemss KDE Becbma TpeboBaresen k pecypcam
7 OIIYyTHUMO <TOPMO3WT> J[1aK€ HA CPABHUTEJIHBHO OBICTPHIX KOMIIBIOTEPAX,
TOr/IA KaK aCKeTWYHbIE twm, fvwm W Jarke JOCTATOYHO PA3BUTHIA B AU3aii-
HEPCKOM OTHOINEHWY icewm pabOTAIOT C MPUEMJIEMONW CKOPOCTHIO JaxKe Ha
KoMIbioTepax ¢ nporeccopamu Pentium-1 (KDE Ha Takux MaluHax Jiydiie
U He pobOBaTh 3aIlyCKATh).

Ormverum, yro KDE npennasnaden B OCHOBHOM JIJIsl [IOJIb30BATEJIEH, HE
YMEIOIIUX U He YKeJIAIOIIX paboTaTh B KOMaHIHOH crpoke. [Ipodeccrnonatnb-
HBIE TTPOrPAMMHUCTBI i CHCTEMHBIE QIMAHACTPATOPHI OOBITHO MPEITOIATAIOT
OKOHHBIE MEHEYKEPbhI TIOMPOIIIE.

9Has0 cka3aTk, 9TO tWm B CHCTEME IPUCYTCTBYET MPAKTHIECKH BCET/A, 9ero O IPYIHX
OKOHHBIX MEHE/PKePaxX He CKaKeIllb

10Bcero cymecTByeT HECKOIBKO [IECATKOB OKOHHBIX MEHEIKEPOB, TAK UTO [IPHBEICHHDIH
CIIHCOK HE MOXKET IIPeTEHI0BAThH HA IOJHOTY
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§ 3.3. Pabora c kimaccuyecKuMu OKOHHBIMU MeHeIXKepa-
MU

K kmaccuueckum OM mbl oTHOCHM twm, fVvWm U HEKOTOpBIE APYTHE.

Crenyer OTMETUTH, YTO JIFOOOU OKOHHBIM MEHEIKEP WMEET BEChMa pPa3-
BUTBIE CPECTBA HACTPOWKM, TIO3BOJISIOIINE CYIIIECTBEHHO N3MEHUTH €ro T0-
BeJIeHHE, TaK 9TO JIaTh UCUYEPIBIBAIOIIYI0 HHCTPYKIIMIO IO paboTe ¢ KaKMM-
Jub0 U3 OKOHHBIX MEHEKEPOB HA YPOBHE <HAXKMHUTE TAKYIO-TO KJIABHUIILY
JIJIsl TIOJTY9€HHSI TAKOTO-TO Pe3yJIbTaTas ObLIO Obl 3aTpyaHuTeabHo. B aTom
maparpade Mbl OTPAHUIUMCS OOIMMHU PEKOMEHIAIUSIMU, KOTOPhIE MO3BO-
JIAT BaM OBICTPO OCBOUTH PA0OTY C BAIAM OKOHHBIM MEHEIXKEPOM B TOM
KOHGUTYpAIMK, KOTOPasi YCTAHOBJIEHA B Bameil cucreme. [Ipu KeTaHuu Bb
MOKeTe U3MEHHUTD JII0ObIe HACTPOUKH OKOHHOI'O MEHE/XKEPa; 338 WHCTPYKIIK-
SIMU 110 9TOMY TIOBOJLY CJIejyeT OOpATUTHCS K TeXHUYECKON JIOKYMEHTAIUN.

Nrak, mepBoe, 9TO MOKHO TTOCOBETOBATH TTOCJIE 3aITyCKa, OKOHHOTO MEHe-
JI2Kepa — TO MOMBITATHCSA MOHATD, KAKAM 00Pa30M B HEM BBICBETHUTD IJIABHOE
menio. Bo Bcex kiraccraeckux OM ritaBHOE MEHIO BBIIAETCS, €C/IH MIEJIKHY Th
JIEBOI KHOIIKO¥ MbIlIM B JIIOGOM CBOGOJHOM MecTe dKpaHa (TO eCTb B
TAKOM MeCTe, KOTOPOe He 3aKPbITO HUKaKuMu OkHamu). OQrmerum, 4ro B
ryraccuaeckux OM He TIOIIEePKUBAETCS HUYEro MOXOYKEro Ha, <MHKTOTPaM-
MBI Ha pPabOvYeM CTOJIe>, TaK YTO 3AMYCK MPOTPAMM MOXKHO OCYIIECTBUTH
00 Yepe3 MeHI0, OO0 C MOMOIIBI0 KOMAH/IHON CTPOKH, JTOCTYII K KOTOPOIA
MOKHO TIOJIyYUTh, 3AMyCTHB Tporpammy xterm win aHamoruduyio. OObrd-
HO Xterm Wi KaKOW-TO ero aHaJjior uMeercs Jinbo B CAMOM TJIABHOM MEHIO,
b0 B €ro MmojAMeHI0, Ha3bIBaeMOM <terminals>, <shells> u .. Ecau y Bac
y?Ke eCThb OJHO OKOIIKO C KOMAaHIHON CTPOKOH, MOXKHO 3aIlyCTUTh HOBBIN
9K3EMILISAp Xterm, J1aB KOMaHIY

$ xterm &

Obparure BunManue Ha cuMBos &. [Iporpammy xterm mbl 3amyckaeMm B ho-
HOBOM pexKume, 4T00bl CTapblil 9K3eMIlsap xterm (C IIOMOIIBIO KOTOPOIO
MbI JIa€M KOMAaH/y) HE 2K/IaJl €r0 3aBePIIeHus: B IPOTUBHOM CJly4ae 3aILyCK
HOBOTO Xterm TepsieT CMBICJ, BEIh Yy HAC BO BpeMs e€ro paboTel He Oymer
BO3MOXKHOCTH TI0JIb30BATHCA CTAPHIM IK3EMILISIPOM.

IIporpamma xterm mmeer pa3BuTyio cucremy omruii. Hampumep,

$ xterm -bg black -fg gray &

3aIlyCTUT 3MYJIATOP TepMHUHAIA Ha depHOM (one ¢ cepbiMu OykBamu (TOT

JKe HabOp I[BETOB OOBIYHO MCIIONB3YETCsl B TEKCTOBOI KOHCOJN).
Knaccuueckum B cucreme X Window cumraercs moBemeHme, MPU KO-

TopoM DOKYC BBOJa HAXOAWUTCS B TOM OKHE, HA KOTOPOM B HACTOSIIHI
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MOMEHT HaxomuTca Kypcop Mpimm'!. Takoe cornamenue HO3BOILET, Ha-
npumep, paborarb ¢ OKHOM, KOTOPOE YACTHYHO CKPBITO JIPYIMMH OKHA-
MU, HE BLITACKMBAsA €ro Ha BepxHHUil yposeHb. Takoe mosenenue (HMeHye-
moe FocusFollowsMouse), 0aHaKo, MOXKET OKa3aThCsd HENPUBLIYHBIM; MIPH
HEOOXOJMMOCTH €r0 MOXKHO CMEHWTh Ha 0ojiee TPUBBIYHOE, HA3BIBAEMOE
ClickToFocus, ¢ moMoIpio HACTPOEK BaIllero OKOHHOIO MeHe/zKepa. B io-
60M cilydae, CIeIuTe BHUMATEIbHO 33 IMOJOXKEHUEM KypPCOpPa MBbIIIIH.

ITokazark MOMHOCTHIO (IIOJHATH HA BEPXHUI YPOBEHD) OKHO, KOTOPOE Ya-
CTUYHO CKPBITO, MOXKHO, <IIEJKHYB> MBIIIbIO 110 €r0 3aroJIOBKY (a He 110
JoboMy MecTy OKHA). Bamu Hacrpoiiku MoryT mnpejycMarpuBarh u o0par-
HYIO Onepanuo (<yTonuTh> OKHO, MOKA3aB TO, Y4TO 110/ HUM) — OOBIYHO 3TO
JIEJIAeTCs <IEeTYKOM > TPaBOM KHOIKY MBIIIHN 10 3arojoBKy. JIjis nepeme-
IIIEHUS OKHA, TI0 9KPAHY TAKKe CJIY?KUT €r0 3arojIOBOK: JIOCTATOYHO HABECTH
HA 3aroJI0BOK KyPCODP MBbIIIU, HAXKATh (M HE OTIIYCKATh) JIEBYIO KHOIIKY, Bbl-
O6paTh HOBOE TOJIOXKEHUE OKHA M OTIYCTUTHh KHONKY. ECiu 3arosioBka OKHA
He BUJHO (HALPUMED, OH CKPbBIT 10/ APYIMMU OKHAMU), TY K€ OLEPALMIO
MOXKHO TIPOJIEJIATh C TOMOINBI0 BEPTUKAJBHBIX W MOPU30HTAJIBHBIX YACTEMH
PaMKHu OKHA, KPOME BBIJIEJIEHHBIX YIACTKOB B yTOJKAX PAMKU; ST YTJIOBBIE
YIACTKU CJIyZKAT [JIsi U3MEHEHUsS Pa3MEpPOB OKHA, TO €CThb IIPU TPOTHATHU-
BAHUM WX MBIIIKON MMEPEMEIAeTCss He BCE OKHO, a TOJBKO TOT €ro yroJokK,
KOTOPbIH BbI 3aXBATHUIIH.

Ecnu BbI moTepsisiv Hy)KHOE BaM OKHO, OOBIYHO €r0 MOYKHO JIE'KO OTBIC-
KaTh, MEJKHYB MPaBOi KHONKON MBIIIN B CBOOOIHOM MecTe 3kpana. OObra-
HO IPH 9TOM BbBIIAETCS MEHIO, COCTOSINEE U3 CIUCKA CYIECTBYONUX OKOH.

B GosprmmHCTBE CiTydaeB OKOHHBIE MEHEIKEPDI TOAIEPKUBAIOT TaK Ha-
3bIBAEMbIil BUPTYasbHbIi pabounii croa (virtual desktop), cocrosimii uz
HECKOJIbKUX <BUPTYATbHBIX 9KPAHOB>, HA KaXKJIOM U3 KOTOPBIX MOYXKHO Pa3-
MECTHUTDH CBOM OKHA. JTO ObIBaeT yI00HO, ecyii Bbl pADOTAETE OJJHOBPEMEHHO
¢ OOJIBITUM KOJIUIECTBOM OKOH. KapTa BHPTYaabHOrO pabOvero Croja, Ha
KOTOPO# M300pa’keHbl BUPTYAJIbHBIE SKPAHBI, OOBITHO HAXOAUTCS B MTPABOM
HUZKHEM YIVIy 9KPaHA; 9TOObI MEPEKJIOYATHCS HA HYXKHBII BaM BUDPTYaJlb-
HBI 9KPaH, JOCTATOYHO MIEJTKHYTh MBIIIHIO B COOTBETCTBYIONIEM MECTE Kap-
ThI.

W3 okOH, B KOTOPBIX OTODPAXKAETCS HEKUIl TEKCT, OOBITHO MOXKHO CKO-
MHPOBATH ITOT TEKCT B Apyrwe OKHa. [ljisi 3TOT0 JOCTATOYHO BBIIETUTH
TEKCT MBIIIBIO; B OOJBIIAHCTBE TPOrpaMM, PabOTAIOMIUX IO/ yIPABICHH-
em X Window, Her crernuajbHOR Omeparun <Copy>: KOIMUPYETCs POBHO TOT

1310 ommmuaerca or mosemenus B Windows, rge aas mepemermenust (pOKyca BBOIR
HEOOXOAMMO BBHIOPATH OKHO, IEJKHYB II0 HEMY MBIIIKOMH, P TOM OKHO 0OBOs3aTeIbHO
MMOKA3BIBAETCS TOJHOCTHIO

33



TEKCT, KOTOPBIN BbIJIEJIEH.

BcraBka BbLIEIEHHOIO TEKCTra OCYLIECTBJsiercs Tperbed (cpeueii)
KHOTIKON MBIIITH. ECHI/I Ha BaIlleil MBIMIKE TOJILKO JAB€ KHOIIKH, O6bI“IHO ch-
CT€Ma HACTPAWMBACTCA Ha UMUTAIIUIO TpeTbeﬁ KHONKHW TIyTEM HazKaTUusdA OI-
HOBPEMEHHO IIPABOil 1 JIEBOM KHOMOK. Ec/n Ke Ballia MbIIIb OCHAIIEHA, <KO-
JIecOM> JIjIsi CKPOJIIMHTA, OOpaTuTe BHUMAHWE HA TO, YTO OOBITHO HA ITO
KOJIECO MOXKHO HAXKaTh CBEPXY BHU3, HE IIPOKPYYUBAS €r0; B ITOU CUTYyaIlUn
KOJIECO paboTaeT Kak OObIdHAs (TPEThs) KHOMKA, YTO BaM, COOCTBEHHO, U
TpebyeTcs.
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§ 4. IacTpyMeHTapuii IIpOrpaMMUCTa

§4.1. Komnuuasarop gee/g++

Kowmmunsaropsr cemeiicrea GCC (Gnu Compiler Collection) siBasitorest
KOMTIHJISTOPAMHU KOMAHIHOM CTPOKH, T.€. BCE HEOOXOMMMbIE AefCTBUS 33,12~
IOTCS TIPU 3AIyCKe KOMIIUJIATOPA U BBIMOJHAIOTCS y2Ke 0€3 HermocpeaCcTBeH-
HOI'O y4aCTudA IIOJJIb30BaTeJId. STO, B 9aCTHOCTH, IIO3BOJIAET HCIIOJIb30BATH
KOMIIWJIATOP B KOMaHAHbIX (aitiax (ckpuirax).

Komansa gecec npegaasnadena jiisi KOMOWISIAE Tporpamm Ha s3bike C,
a KoManja g++ — na aspike C++12,

Nmena daitios, moarekamuX KOMIUISINA U JAHKOBKE, KOMITAIATOP
TIPUHUMAET C KOMAHIHOH CTpoKn. KpoMe TOTo, KOMIHUIATOP BOCIPUHUMAET
0OJIBIIIOE KOJIMYECTBO Omiuit. Bam 00s3aTeIbHO MOHAIO0ATCS CJIEIYIOIIHE
N3 HUX:

e -0 <filename> 3amaer uMs UCHOJHAEMOrO (aiiia, B KOTOpbIA Oymer
3alMCAH Pe3yJIbTAT KOMIWJIANUKM (€CJHu He yKa3aTb Ty OIIUIO, Pe-
3yJIbTaT KOMIUsAnuu Oyjer noMeiner B dailr a.out.);

e -Wall mpuKa3blBaeT KOMIIUJIATOPY BbIAABATH BCE pPa3yMHBbIE IIpeLy-
upejuresbubie coobuienus (warnings). Obg3aTesibHO Bcerga uc-
TOJIb3YyliTe 3Ty ONIUIO, OHA TOMOXKET BaM CIKOHOMHTL HEMAJIO Bpe-
MEHU U HEPBOB;

e -ggdb u -g UCHOIB3YIOTCH /Ui BKJIIOYEHUs B Pe3y/ibTupyomue haitiib
pa3Hoobpa3Hoil oTiamouHoi uHdopManuu (MHDOPMAIUY, UCTIOIL3YEe-
MOH OTJIQTINKOM, BKJIIOYAsT UMEHA MMEPEMEHHBIX u (DYHKIW, HOMEpA
CTPOK UCXOAHbIX (aiinos u T.1.). Onuusa -ggdb cuabxkaer daiiabl pac-
IIAPEHHON OT/TaI09HON WH(OPMAIAe, TOHATHON TOJBKO OTJIAIIHKY
gdb. Ecim BaM KaxKeTcsi, 9TO 9TO-TO HE B IIOPSAKE C OTJIATYUKOM,
MONpoOy#Te MCMOIH30BATH OMIINIO -g;

® -C yKa3bIBAeT KOMIIUJIATOPY, 9YTO PE3yJIbTaTOM JOJ2KHA ObITH HE BCH
MporpaMMa, a OTAEbHBIH ee MOay/ib. B aToM ciydae umsa daitna mis
00BEKTHOTO MOy MOXKHO HE 33aBaTh, OHO OYIET CreHEePUPOBAHO
ABTOMATUYIECKU 3aMEHOM PACITUPEHUS HA . O;

12Ha camom gesre, MCIONB3YETCS ONMH M TOT K€ KOMIIHJISTOD; 008 MMEHW SBJISIOTCS
OBBIYHO CHMBOJIMYECKUME CCHIIKAMY HA HCIIOJHsIeMbIH (aiin komnuiasTopa. [loBenenne
KOMIIUJIATOPA 3aBUCUT OT TOTO, II0 KaAaKOMY MMEHHU €r'0 BbI3BAJIA; IIPEXK e BCero, pa3dnuviune
BBIPAXKAETCS B HabOpe CTAHIAAPTHBIX OHUOIMOTEK, MOAKJIIOYAEMBIX [0 YMOJYAHUIO MIPH
cbopke ucmonHseMoro dgaitia.
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-0n 3a7aeT ypoBeHb onrtuMmu3anuu. n=0 O3HAYAET OTCYTCTBHE OIITH-
mMu3anuu (3HadeHue 1o ymosdanuio). Jdus nosyuenus 6osee sdek-
TUBHOTO OO'BEKTHOTO KOJIa, PEKOMEH/IYETCs MCIOJIb30BaTh OmIuio -02.
YVarure, 9TO ONTUMHU3AINST MOXKET 3aTPYIHATH PADOTY C OTJIATINKOM;

-ansi MPUKA3bIBAET KOMIMIATOPY PaboTaTh B COOTBETCTBUHU CO CTAH-

maprom ANSI C;

-pedantic 3acTaBiser KOMIIHJIATODP CTPOXKE OTHOCATHCH K COOJIIO/1e-
HUWIO CTaHIapTAa;

-E ocTranaBnBaeT KOMIUIATOP MOCJE TPOBEIEHNUS CTA NN MAaKPOIPO-
neccupoBanus. PeyibTaT MakpompoIeccipoBaHns BhIIAETCS HA CTaH-
JAPTHBIA BBIBOJA. ITa ONIMA MOXKET OBITh IOJE3HA, €CJU BAIIH MaK-
pooripeesenns nosesn ceOst He TaK, KAK Bbl OKU/IAJIHM, U XOYeTCs I10-
HATH, YTO HA CAMOM JieJie TTPOUCXOJINT;

-D mo3BOJIIET C KOMAHJAHON CTPOKM (T.e. 0€3 M3MEHEHWs] MCXOIHBIX
daitiios) omnpesesuTh B mporpaMme HEKMH MaKpPOCUMBOJI. DTO IIO-
JIE3HO, €CJIU B BaIlleil MPOrpaMMe HCIOIb3YIOTCA IUPEKTUBBI YCIOB-
HOI KOMIUJISIUNA U TPeOyeTcs, He U3MEHsIsI MCXOIHBIX (haitioB, OBICT-
PO OTKOMIIMJIMPOBATH AJbTEPHATUBHYIO Bepcuio nporpammbl. Hampu-
mep, -DDEBUG=2 umeer Takoii xke 3¢ddekT, Kakoil 1aja Obl IUPEKTUBA
#define DEBUG 2 B HadaJjie MCXOTHOrO haitia.

-1 mo3BoMIET MOAKIIOYNATD K MporpammMe 6ubanoreky ¢pyukmnmit. Taxk,
ecii B Balllell TporpamMme HUCIOJIb3YIOTCS MareMarudeckue (hyHK-
uuu (sin, exp u Apyrue), HEOOXOAMMO IIPU KOMIMJISIUU 33/aTb
ko494 -lmath; B mekoropwmix Bapuantax OC Unix (manpumep, B
SunOS /Solaris) mpu KCIONB30BaHNN COKETOB BaM MOHATOOUTCS TAKIKE
KJII04 -1nsl;

-MM anau3upyeT 3aJaHHbIe HCXOAHBIE (DAl B CTPOUT HHMOPMAITIIO
06 ux B3ammozaBucuMocTaxX. O TOM, KAK HCIOJIb30BATH HOJYYEHHYTO
nHa(dOpPMAINIO, pacckasbiBaercs B §4.3.

Nrax, 4robbl OTKOMIIMIMPOBATH HMPOrPAMMY, HANUCAHHYIO Ha s3bike C u
MEJIMKOM HAXOAAIIyIocs B (haiiye prog.c, ciaeayer naTh KOMaHIY

gcc -g -Wall prog.c -o prog

[Ipm 3TOM pe3yabTaT KOMIHUIAINN Oy/IeT moMelrieH B (aiis prog B TeKyIeit
JUPEKTOPUN.
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Y106l OTKOMIIUJINPOBATH IPOIPAMMY, COCTOMIILYI0 U3 HECKOJIBKUX MO-
ayneit modl. c, mod2.c, mod3. c u riasHoro daitsia prog. c, Ciaeayer CHAIAIA,
OTKOMTHUJINPOBATH BCE MOIYJIN:

$ gcc -g -Wall -c modl.c
$ gcc -g -Wall -c mod2.c
$ gcc -g -Wall -c mod3.c

¥ TIOJIyIuTh 00beKTHBIE (haiiabl modl .o, mod2. o, mod3.o. ITocse sroro myis
KOMTIHJISIIINY OCHOBHOTO (haiiyia u COOPKYM TOTOBOM TPOrPpaMMBI CJIEAYET J1aTh
KOMaHTy

$ gcc -g -Wall modl.o mod2.0 mod3.o prog.c -o prog

§4.2. Ortnaguuk gdb

Ornaguuk gdb (Gnu DeBugger) no3sosisier oTia;kuBarh MporpaMmy B
WHTEPAKTUBHOM DPEKUME, MOJIb3ysACh HHTEPMEHcOM KOMAaHIHON CTPOKH, a
TaKKe AHATU3UPOBATDH MIPUIUHBI “‘CMEPTH’ MPOrPAMMBI IIO CO3aHHOMY CH-
cremoit core-caiiiy.

Yarure, 9TO Aj1 HOPMAJIBHON PAOOTHI OTIAIINKA HEOOX0UMO, 9TOOBI
BCe MOJYJIM Ballleil IporpaMMbl ObLIM OTKOMIIMJINPOBAHBI C KJIlodeM -ggdb
um -g (cm. §4.1). B HeKoTOpBIX Cilydasix HOPMaJbHOI paboTe OTJIalduKa
MOZKeT TOMEIIATh BKIIOYEHHbIH TPU KOMITUJISIAN PEKUM ONITUMHU3AIAN, TAK
4TO [epest OTJIAJAKONR ONTUMU3ALMIO JIydIlle OTKIIOYUTh.

§4.2.1. ITouraroBoe BBIMMOJHEHNE IPOTPaMMbI

Yrob6b! 3ayCTUTh OTIATIUK I MPOrPAMMbI, HCIOTHIEMbI (aiin Ko-
TOPOIl HA3BIBAETCS Prog, CJE/Lyer JaTh KOMAHJLY

$ gdb prog

Orrag9auK COOOITUT CBOIO BEPCUIO M HEKOTOPYIO APYTYI0 HH(MOPMAINIO, MO~
CJle 9ero BBLIACT IPHUILJIAIIeHHE CBOEH KOMAaHIHON CTPOKH, OOLIYHO BbILJIs-
nsmee tak: (gdb).

OCHOBHBIE KOMaH/bI OTJIAIIAKA:

® run OCyIIECTBJISIET 3AIYCK IPOrPAMMBI B OT/Ia09HOM pexxume. [lepes
3AILyCKOM 1LeJIecO00Pa3HO 33/laTh TOYKM OcraHoBa (cMm. nuxke). Eciu
BBl 3aTPYIHSIETECh OMPEIENUTh, T UMEHHO CJIEIYeT MPUOCTAHOBUTH
BBITIOJIHEHWE TIPOrPAMMBI, MOCTaBbTE€ TOYKY OCTaHOBA Ha (YHKIIUIO
main();
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list noka3blBaeT Ha KpPaHe HECKOJIBKO CTPOK HIPOrPaMMBbl, IIpele-
CTBYIOIIUX TeKyllell 1 uayliuX HeloCpeJCTBeHHO 110C/Ie TeKylel;

break no3BoJsA€T 3a4aTh TOYKY TPUOCTAHOBKHU BBIIOTHEHUST TPOTPAM-
mbl (breakpoint). Touka ocranoBa MmoxeT ObITh 33/1aHa UMEHEM (DYHK-
UK, HOMEPOM CTPOKHM B TeKyineMm ¢aiine, ubo BbIPAKEHHEeM < MMsi-
daiina>:<HOMEp-CcTpOKHU >, Hanmpumep filel.c:73;

inspect 103BOJIAET IPOCMOTPETH 3HAYEHUE [IEPEMEHHO (B TOM 4ucIIe
U 33IaHHOI CJI0KHBIM Bbipaxkenuem Bpoge * (ali+1].p));

backtrace uiau bt nokasslBaeT TEKyllee COOepKUMOe CTEKa, 4TO M03-
BOJISIET y3HATH IOCJIEI0BATEHHOCTh BbI30BOB (DYHKIIHE, IPUBEIIILYIO
K TeKylleMy COCTOAHUIO IIPOI'PAMMBbI;

frame Mo3BOJISIET CAETATH TEKYIUM OIWH U3 (PPeiiMOB, MTOKA3AHHBIX
KOMaH/10#1 backtrace, 4To gaeT BO3MOXKHOCTb UCCJIEI0BATH 3HAYCHUA
MepEMEHHBIX B 3TOM (dpefime u T.11.;

Step MO3BOJISET BHIMIOJHUTD OFHY CTPOKY mporpamwmbl. Eciin B cTpoke
COZEP2KUTCS BBI30B (PYyHKIUU, TEKYIIEN CTPOKO CTaHeT 1mepBas CTPO-
Ka 370l (GyHKImHU (T.e. MPOIECC TPACCUPOBKHU 3alierT BHYTPL (HDyHK-

)

next nogo0HA KOMaH/e step, C TeEM OTJIMYHMEM, 9YTO BXOJ B T€JIA BbI-
3BIBAEMBIX (DYHKITUI HE TTPOU3BOIUTCS;

until <HOMEpP-CTPOKH > MO3BOJIAET BBIIOJHATH IIPOrPAMMYy IO TeX
1IOD, IIOKA TEKYIIell He OKazKeTCd CTPOKa C YKa3aHHBIM HOMEPOM;

call mO3BOJISIET BHIMOJHUTDH BBI30B MPOU3BOIHHON (DYHKIINNT;
cont MO3BOJISAET MPOJOIKUTH MMPEPBAHHOE BHITIOJTHEHWE TPOTPAMMBI;

help no3BosuT y3HaTh H0APOOHEE 00 STUX U APYTUX KOMAHIAX OTJIA-
4UKA;

quit 3aBepmaer paboTy OTIALIMKA (MOKHO TAKZKE BOCIONB30BATHCS
KoMOuHanumeii kiapuin Ctrl-D).
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§4.2.2. AHaJ M3 IPUYUH aBapUIHOTO 3aBepIlleHnd mo core-daiiry

YacTo ommbKu B mporpaMme MPUBOIAT K €€ aBAPUNHOMY 3aBEPIIEHUIO,
IpY KOTOPOM CHCTEMA, CO3AET TaK HA3bIBaeMbIil core-daiii. [Ipu 3ToM BbI-
Jaercd coodleHne

Segmentation fault (core dumped)

9T0 O3HAYAET, YTO B TEKYyIIel AUPEKTOPUHM ABAPUWHO 3aBEpPIIEHHOrO IIPO-
uecca cozgan ¢aiin ¢ umeneM core (Miiu prog. core, rje prog — UMs Baiueit
MPOTPAMMBI), B KOTOPBIH CHCTEMa, 3aIMCAIA CONEPKIUMOE CETMEHTa, JAHHBIX
1 CT€Ka IMpPpOrpaMMbl Ha MOMEHT €€ aBapHﬁHOFO 3aBEPIICHUA.

C momormpio ornagunka gdb MOXKHO TPOAHAIU3UPOBATH ITOT (A,
y3HaB, B YaCTHOCTH, IIPU BBITIOJTHEHNUN KAKON CTPOKH ITPOTPAMMBI TPOU30-
[IIJTa aBapHhs, OTKY/Ia M C KAKAMH [TapaMeTpaMu ObLIa BbI3BAaHA (DYHKIIHS,
cogepzKallasa 3Ty CTPOKY, KaKOBbBI 6I)IJ'II/I 3HaAYEeHUA TIEPEMEHHBIX HA MOMEHT
aBapuu M T.1.

YT0o0b! 3aIIyCTUTH OTJIAIINK B PEKUME aHAIN3a core-daiiia, HeoOxomm-
MO JaTh KOMaHIY:

gdb prog prog.core

re prog — mMs ucnoJiHsgeMoro daiisia BaIeii TporpaMMbl, a prog.core —
UMs CO3JAHHOIO cucTeMoii core-caitnal®. OueHb BazKHO LPU TOM, 4TOOLI
B KQUYeCTBE WCIOJHSEMOro paiiia BRICTYmaa WMEHHO TOT aiin, mpu wuc-
MTOJIHEHUH KOTOPOro mnosiyden core-daitn. Tak, ecin yrke mocse noyy<deHus
core-draiina BbI MEPEKOMITAIAPYETE CBOIO MPOrpaMMy, aHaIn3 core-daiiia B
GOJIBIIMHCTBE CJIy9Ya€eB MPUBEIET K OMUOOYHBIM PE3yJIbTaTaM.

Cpasy mocie 3amycka OTJIaJ9uKa B PeKUMe anajm3a core-daiiiaa pexo-
MEHIyeTcsl 1aTh KOMaHIy backtrace (uiam mpocto bt).

§4.2.3. AHan3 IPUYNH 3aUUKJINBAHUSA

Ecnu Bam npouecc 3auukiiniics, He ToOponurech ero yousarb. C momo-
MIBIO OTJIAINKA MOXKHO IIOHATD, KAKOH (DparMeHT KO/a BBIIOJTHIETCS B Ha-
CTOSIINHY MOMEHT, ¥ TTPOAHAIN3UPOBATEH TTPUYNHBI 3aIMKANBaHus. g 3T0-
r0 HYKHO npucoedurums OTJIAI9UK K CyInecTByomemy mpomeccy. Ompee-
JINTE HOMEP MPOIECcca C MOMOIIBIO0 KOMAaH B! ps. JlomycTum, nMms UCHIOTHSE-
moro aiina Bamiell TporpaMMbl — Prog, U OHA BBIMOJHIETCH KAK IIPOIECC
¢ somepom 12345. Torma KoMmaH1a 3aIIyCcKa OTJIATIUKA JTOIKHA BBIMVISIETH
TaK:

13TTomo6H0e mMs core-daiina xapakTepro m1st OC FreeBSD. B OC Linux daiti, Kax
npaBmiio, OygeT Ha3bIBATLCA IPOCTO COTreE.

39



gdb prog 12345

[Ipu monkII0YeHUY OTIATINKA BBITOJTHEHHE [TPOTrPAMMBbI Oy/1€T TPUOCTAHOB-
JIEHO, OJTHAKO BbI CMOYKETe IIPU HEOOXOAMMOCTH HPOIOJKUTH €r0 KOMAH/IO0M
cont. B ciydae MOBTOPHOrO 3aIMKINBAHUS MOXKHO TTPUKA3ATh OTIATIUKY
BHOBb IPUOCTAHOBUTH BBIMOJIHEHNE HaykKaTweMm koMmOuuammu Ctrl-C.

§ 4.3. Cucrema aBromaruyeckoii c6opku (yruaura make)

ITpu cOopke Bammx MPOrpamMM MOTYT OKA3AThCS TOJIE3HBI BO3MOXKHOCTH,
MpeIoCTaB/IsAeMble yTUuAuTOM make. Kparko roBopsi, 3ta yTuanTa mo3BoJIs-
€T aBTOMATUYECKU CTPOUTH OMHU (hailyibl HA OCHOBaHUM IPYIrUX (HAIPUMED,
ucrosHseMble (Hailyibl Ha OCHOBAHUU UCXOJHBIX TEKCTOB [POIPAMMBI) B CO-
OTBETCTBHHU C 3aJlaHHbIMu Hpasuwiamu. [Ipu srom make orciekuBaer Jarbt
nocenueit Mmoguduranuu (haitsaoB U MTPOU3BOIUT TEPECTPOEHUE TOJIHKO TEX
1eIeBbIX (DANIIOB, JId KOTOPBIX UCXOAHBIE (DANJIBI IPETEPTIe/IN H3MEHEHNS.

CyniecTByeT HECKOJIBKO Pa3IMYHBbIX Bepcuil yTuauThl make.
Nsnoxennoe B nanHoM maparpadye coorBercTByeT BapuaHTy Gnu
Make; UMEHHO TOT BapMaHT WCHOJb3yeTcsi B GOJBIIIMHCTBE JHUC-
TpubyTuBoB Linux. IIpu pabore ¢ OC FreeBSD s BeizoBa Gnu
Make Heo6x0aMMO MCHOJIB30BaTh KOMaHJy gmake BMecTo make. B
cIydae, eclii B CHCTeMe TAaKOH KOMAH/Ibl HET, OOPATHUTECh K CHCTEMHOMY
AJIMUHUCTPATOPY C TPOCHOOI €€ yCTAHOBUTD.

[IpaBuna nnsa yrunurer make 3amarorcs B aiiie Makefile, KOTOpBIi
YTUIUTA WINET B TEKYIIeHl IUPEKTOPUH.

§ 4.3.1. IIpocreiitnuit Makefile

Jomnycrum, Baiia mporpaMma COCTOMT U3 I[JIABHOIO MOJyJis main.c,
comepxkaitiero GyHkuo main(), a TakXkKe W3 JOMOJHUTEIBLHBIX MOJYyJIei
modl.c u mod2.c, UMERIMuX 3aroJoBoYHbIe (daiiabl modl.h u mod2.h. Co-
OTBETCTBEHHO, /I COOpKHU ucnojiHsgeMoro daiija (Ha3oBeMm ero prog) Heob-
XOMMO JIaTh CJleIyIoiue KOMaHIbl:

$ gcc -g -Wall -c modl.c -o modl.o
$ gcc -g -Wall -c mod2.c -o mod2.0
$ gcc -g -Wall main.c modl.o mod2.o0 -o prog

IlepBble 1BE KOMaHIBI JAIOTCA I KOMIHUISIINN JTIOTTOJTHUTETHHBIX MOIY-
seit. Tloxydennnie B pesymbrare daitabt modl.o un mod2 .0 HUCIONB3YIOTCS B
TpeThell KOMaH e jisi COOPKY UCIOJIHIEMOTO (aiia.
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HormycTtuM, Mbl y2Ke€ MPOU3BEIN KOMIUJISIUIO IPOrPAMMBI, IIOCJIE Yero
BHECIU n3MeHeHns B paitia modl. ¢ ¥ XOTHM IOJIY9UTh UCIIOMHAEMbIH (aii ¢
yUIETOM BHECEHHBIX n3MeHeHuil. [Ipu 3rom Ham HamO Oymer 1aTh TOIHKO JIBE
KOMaH/Ibl ([IEPBYI0 U TPETHIO), MOCKOJIBbKY MEPEKOMIUJISAIMU MO/ mod2
He TpebyeTcs.

Y1005 110100HBIE CUTYAIIAN OTCJIEKUBAJINCH ABTOMATUIECKHU, MbI MOXKEM
WCIONb30BaTh yTuauTy make. /g aroro namumrem ciemyromuit Makefile:

modl.o: modl.c modl.h
gcc -g -Wall -c modl.c -o modl.o

mod2.0: mod2.c mod2.h
gcc -g -Wall -c mod2.c -o mod2.o

prog: main.c modl.o mod2.o
gcc -g -Wall main.c modl.o mod2.0 -o prog

[Mosichum, uTo daiin cocTouT U3 Tak HA3LIBAEMbIX Uesel (B HAeM Ciiy-
Jae TakuX 1eseil Tpu - modl.o, mod2.o0 u prog). Onncanue Kaxkaoii mean
COCTOWT M3 3ar0JIOBKA M CIMCKA KOMAH/. 3aroJI0BOK [EJIN — ITO OJHA CTPO-
Ka, HAYMHAIOIIAACH BCEra ¢ IIE€PBOii no3unuu (T.e. mepel] Hell He J0IycKa-
1orcst npobesibl U T.a1.). B Havase crpoku nuiercs ums ey (OObIYHO ITO
upocro ums Gaiiia, Koropblit HeobX0UMO HocTpouTh). OcraBiiascs 4acTb
3aroJIOBKa OTEJISIeTCsT OT MMeHN Tiesin 1BoerouneM. [locsie qBoerotums mepe-
YUCIIAETCS, OT Kakux (aitios (uu, B Gojiee 00meM ciaydae, OT KaKux Ieseil)
3aBucut nocrpoenue daiiza. B 7aHHOM cirydyae Mbl yKa3aJd, YTO MOJLYJIN 3a-
BUCIT OT WX UCXOJHBIX TEKCTOB W 3ar0JO0BOYHBIX (DANIIOB, & MCIIOTHSIEMbIi
daiisl — 0T OCHOBHOTO HCXOIHOTO (haiiia U OT ABYyX OObEKTHBHIX (DailioB.

ITocsie crpoku 3arosioBKa UueT CIMCOK KoMaHi (B HAlleM Cilydae Bce
TPU CLMCKA UMEIOT 1O oxHOil Komanue). CTpoka KOMaH/ipl BCerga HadH-
HaeTcsl ¢ CMMBOJIA TaOyssingumu, TpudeM 3aMeHa TabyJIsuu mpobesaMn
HEJIOMYCTAMA M BEJET K OIMnOKe. Y THinTa make CIUTAET MPU3HAKOM KOHIIA
CIIUCKA KOMAH/I TIEPBYIO CTPOKY, HAYUHAIOIIYIOCS C CUMBOJIA, OTJIUIHOTO OT
TaOY SN,

Nmest B Tekyme#l aupexkTopuu Bblmeonucanubiii Makefile, Mbl Moxkem
Juist cOOPKM HaIllell TporpaMMbl 1aTh KOMAaH/y make prog.

§ 4.3.2. Ilepemenubie

B mpeawsigymem maparpade onmcan Makefile, B koTopom M0OxKHO 0OHA-
PY?KHUTh HECKOJIBKO TIOBTOPSIONIXCs (hparMeHToB. Tak, CTPOKa mapaMerpoB
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KOMIMIATOpa “-g -Wall” BcTpedaercs BO BCex Tpex messax. [lomumo neob-
XOJAMMOCTH [IOBTOPEHHSI OJHOIO U TOrO K€ TEKCTA, Mbl MOXKEM CTOJIKHYTHCS
¢ mpobnemamu mpu Momudukaimu. [Ipeamonmoxum, HaM MOHAIO0UTCS 3a-
JlaTh KOMIIMJIATOPY pexkuM ontumudarmu Koaa (dbiar -02). [y sToro nam
MPUILIIOCh ObI BHECTH COBEPIIIEHHO OIWHAKOBBIE M3MEHEHWS B TPU PA3HBIE
crpoku (aitna. B 6omee cioKHOM ciiydae TaKuX CTPOK MOXKET TTOHATI00NTH-
CsI HECKOJIBKO JIECSITKOB M JIa2K€ COTEH.

Anasornynas npobsieMa BCTaHET, HAIIPUMED, €CJIA Mbl 3aXOTUM ITPOU3-
BeCTH COOPKY JIDYI'MM KOMITUJISITOPOM.

Pemnrs npobisiemy nossossier Beegenue make-nepemennviz. Obo3nadum
nms kommuaaTopa C mepemennoit CC, a 0bmue mapamMeTpbl KOMIUAJISIIANA —
nepeMennoii CFLAGS!'4.

Torga mamr Makefile MokHO mepenucaTh CIEAYIONAM 00pa30M:

CC = gcc
CFLAGS = -g -Wall -ansi -pedantic

modl.o: modl.c modl.h
$(CC) $(CFLAGS) -c modl.c -o modl.o

mod2.0: mod2.c mod2.h
$(CC) $(CFLAGS) -c mod2.c -o mod2.0

prog: main.c modl.o mod2.o0
$(CC) $(CFLAGS) main.c modl.o mod2.0 -o prog

§ 4.3.3. IIpegonpesiesieHHbIE TIEPEMEHHBIE U IICEBOIEPEMEHHbBIE

CyIecTByIoT Onpe/ie/ieHHble COMIAeHUs 00 IMEHAX [TePeMEeHHBIX, IPU-
4eM HEKOTODBIM IIepeMEHHbIM yTu/IuTa make NpucBauBaeT 3HAYEHUA CaMma,
€CJTM COOTBETCTBYIOIINE 3HAYEHNS He 33JaHbI SBHO.

Bor mekoropblie TpauIMOHHbIE UMEHA IIEPEMEHHbIX:

e CC — KOMaHIa BBI30Ba KOMMIHUIATOpa A3bika C;
e CFLAGS — mapaMeTpsl jIst KOMTHasaTopa sa3bika C;
e CXX — KOMaHIa BBI30BA KOMMIHUIATOpa sA3bika C++;

e CXXFLAGS — mapaMeTphl JIJI KOMIUIATOPa a3bIka, C++;

M puunnsr BEI6OpPa MMEHHO TAKUX OGO3HAMEHMH CTAHYT SCHBI U3 JAIbLHEHIIEro u3/o-
KEHUS.
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e CPPFLAGS — mapamerpbl npenpoieccopa (00bIYHO CIOZa HOMEMAIT
LPE/IOIPEICJIEHHBIE MAKPOLIEDEMEHHbIE);

e LD — KOMaH/Ia BbI30Ba CUCTEMHOIO JIMHKEPa (PeaaKkTopa cBs3eil);
e MAKE — KOMaH/1a BBI30Ba yTHJIUTHI make CO BCEMU ITapaMeTPAMU.

ITo ymomuanuio mepementbie CC, CXX, LD u MAKE mMeIOT COOTBETCTBYIOIIHE
3HAYEHUs, CIIPABE/JIMBBIE Uil JAHHON CHCTEMbI U B JIAHHOM cuTyaruu. 3Ha-
YeHUsA OCTAJIbHBIX I1€PeYUC/IEHHbIX [IePEeMEHHbIX 110 YMOJIYaHUIO 11yCThL.

Takum obpasom, npu nanucanuu Makefile u3 npenpraymnero naparpada
MbI MOIJIE ObI IPOIYCTUTH CTPOKY, B KOTOPO# 3a/1aeTCs 3HAYEHNE [I€PEeMeH-
noii CC, B HaJieK /e, YTO COOTBETCTBYIOLEE 3HAYCHUE [IePEMEHHAs 1101y YUT
6e3 Harmeil TOMOIIIH.

Kpome Taknx nepemeHHBIX ODIIEro HaA3HAYEHMS, B KAXKION eI MOLYT
HCIOJIB30BAThCS TaK HA3bIBaeMble ncesdonepemennvie. Ilepedncium Hanbo-
Jlee NHTEepPEeCHbIE U3 HUX:

e $0 — mma TekyIei neaun;
e $< — MM TIEPBOIl IEJIN U3 CIUCKA 3aBUCHMOCTEIA;
e $~ — BeChb CIIHMCOK 3aBHCHMOCTEIA.

C NUCHIOJIB30BAHUEM 3TUX TEPEMEHHBIX MbI MOXKEM TIEPENHUCAaTh HaIll
Makefile ciaemyromum obpazom:

CFLAGS = -g -Wall

modl.o: modl.c modl.h
$(CC) $(CFLAGS) -c $< -o $@

mod2.0: mod2.c mod2.h
$(CC) $(CFLAGS) -c $< -o $e

prog: main.c modl.o mod2.o
$(CC) $(CFLAGS) $~ -o $@

§ 4.3.4. O6006ITIEeHHbIE TeJITN

Kaxk mox#o 3amerutsh, B ToM Bapuante Makefile, koTopsriit MbI HamHCA-
JIM B KOHIIE TIPEIbIAYINero naparpada, mpaBuia Ijisi cOOpKu 000MX TOMOJI-
HUTEJILHBIX MOJYJIeH OKa3aJiuCh COBEPINEHHO ONMHAKOBBIME. MOXKHO TONHTH
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JAJbINe W 337aTh OJHO OOOOIEHHOE MPABUJIO I MOCTPOEHUST 00HEKTHO-
ro aitsa Jis J1060ro MO/Ly/st, HAIIMCAHHOrO Ha si3bike C, ucxoublii (haiin
KOTOPOTO UMEET uMsi ¢ CyMOUKCOM . ¢, & 3aroJ0BOYHBIN daiia — uMs ¢ cyd-
durcom .h:

%.o: h.c %.h
$(CC) $(CFLAGS) -c $< -o $0

Eciiu renepb 3a7aTh CHHUCOK JIOMOJHATEIbHBIX MOYJIEH ¢ HOMOIIBIO mepe-
MEHHOM, MoIyunM ciaeayrommii Bapuant Makefile:

0BJMODULES = modl.o mod2.o
CFLAGS = -g -Wall -ansi -pedantic

%.o: h.c %.h
$(CC) $(CFLAGS) -c $< -o $0

prog: main.c $(0BJMODULES)
$(CC) $(CFLAGS) $~ -o $@

Teneps njist 106aBIeHUs K IPOrPAMME HOBOIO MOJLYJIsT HAM JIOCTATOYHO 0~
6aBuUTH UM ero 0ObeKTHOro (paitia K 3HadTeHuio nepementnoii 0BJMODULES.

Eciu mepeuncienne momyseit depe3 mMeHna OObEKTHBIX (hailjioB mpes-
CTaBJISIETCS HEECTECTBEHHBIM, MOXKHO 3aMeHWTH nepByio cTpoky Makefile
CJIe/IyIOIIAMU JABYMSI CTPOKAMHU:

SRCMODULES
0BJMODULES

modl.c mod2.c
$ (SRCMODULES: .c=.0)

Sanuch $ (SRCMODULES: . c=.0) o3HA4aer, YTO HEOOXOIUMO B3sTh 3HAUE-
aue nepemenHoit SRCMODULES u B KaKJI0M BXOJIAIIEM B 3TO 3HAYEHUE CJIOBE
3aMeHUTh CydDPUKC .c HY . 0.

§ 4.3.5. IlceBmomnenn

YVruaury make MOKHO WCIOJIB30BATH HE TOJBKO IS TIOCTPOEHUs (aii-
JIOB, HO W JIJIs BBITIOJIHEHUS, BOOOIIE TOBOPs, TPOU3BOJIbHBIX jelicTuii. [1o-
0aBuM K HarreMy (hailyly IB€ JOMOJHUTEIbHBIE TIEJIN:

run: prog
./prog

clean:
rm -f *.0 prog
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Tenepp 10 KOMaH/Ie make run yTujinTa make IIPOU3BEET, €CJIH HEOOXO-
JuMO, cOOpKy Harelt nporpaMmbl U 3amycrut ee. C IOMOIIBIO 2Ke KOMaH-
bl make clean MBI MOYKEM OUYHCTUTH pabOUyIO JUPEKTOPHUIO OT OOBEKTHBIX
u ucnojHgeMbix (aiiyoB (HanmpuMep, ecjau HaM MOHAJI00UTCH MPOU3BECTU
cOOPKY TIPOrPaMMbIL C HYJIs).

Takwue 11e11 OOBIMHO HA3BIBAIOT NCEEJ0UELAAMU, TOCKOJIBKY UX UMEHA HE
0003HATAIOT UMEH CO3aBaeMbIX (hailioB.

§ 4.3.6. ABTOMaTH4ecKoe OTCJIeXKMBaHe 3aBUCUMOCTEMN

B 6Gostee ciioKHBIX TPOEKTAX MOMYJIM MOTYT HMCIOJIB30BATH 3ar0JIOBOY-
Hble (hafiabl APYTUX MOIYJIEH, ITO JeTaeT HEOOXOIUMON MePEeKOMITHISIIUAIO
MOJIYJIsi TIPW M3MEHEHUW 3ar0oJI0BOYHOTO (haiiia, He OTHOCSIIErOCsS K TOMY
Moaymo. MudopMaluo 0 ToOM, Kakoil MOIY/Ib OT KakuX (hbailjioB 3aBUCHT,
MOXKHO 33JaTh BPYYHYIO, OJHAKO 3TOT CIOCOO MPUBEIET K TPYIHOCTSIM B
GOJIBINKAX TPOTrPAMMAX, TOCKOIBKY TTPOrPAMMHUCT TIPU MOAUMUKAIIUN UCXO/I-
HbBIX (PaiijIoOB MOXKET CJIydailHoO 3abblTh BHECTU u3MeHeHns B Makefile.

Bostee mpaBusbabiM pertenneM Oy/eT HOPYYUTH OTCIEKMBAHWE 3aBU-
cuMocCTell KOMIbIOTepy. Y TuinTa make mO3BOJIeT HAPsILY C OOODIIEHHBIM
MPABUJIOM YKA3aTh CMUCOK 3aBUCUMOCTEN JJIs TIOCTPOEHMS KOHKPETHBIX MO-
nyneit. Hampuwmep:

%.o: h.c
$(CC) $(CFLAGS) -c $< -o $0

modl.o: modl.c modl.h mod2.h mod3.h

B stom caydae mgia mocrpoenus daitia modl.o Oymer uCmoJIb30BaHO 0000-
[IEHHOE MPaBUJIO (IIOCKOJIbKY HUKAKUX KOMaHJ B 1ejid modl.o Mbl HE yKa-
3aJ1M), HO CIIMCOK 3aBUCHMOCTel OyJer MCIo/Ib30BaH u3 1esiu modl.o.

Crucku 3aBHCHMOCTEHl MOXKHO MOCTPOUTH € TOMOIIBIO0 KOMITHAJISITOPA.
YT06bI TOTYyIUTH CTPOKY, ITOAO0HYIO MOCTIEe HEl CTPOKE BBIIIEIIPUBEICHHOTO
mpuMepa, HeoOXOINMO TaTh KOMAHIY

gcc -MM modl.c

Ecnu pesysnbprar BBITOJHEHUST TAKOH KOMAaHIbI EPEHANPABUTH B (Daiis, TO
sror ¢aitn MmoxkHO Oyaer BrarounTh B Ham Makefile qnupexkTuBoit include.
Ora JUPEKTHBA MUMEET CIENUAIbHYI0 (OPMY CO 3HAKOM -, IIPH UCIOIbH30-
BAHUU KOTOPOI make He BBIZAET OMUOOK, eciu aiin He Haligen. Ecan uc-
TOTH30BATH 1 (haiiia 3aBucuMocTeil nMst deps . mk, COOTBETCTBYIOIIAS -
peKkTuBa OyJeT BBITISAETh TAK:
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-include deps.mk

Bostee Toro, eciu mpegycmMoTpeTs 1esib 4718 reHepanuu ¢Gaiina, BKI0IaeMo-
0 TAKOW JUPEKTUBOIT, HAIIPUMED:

deps.mk: $(SRCMODULES)
$(CcC) -MM $~ > $@

yTunTa make, MPEXK/Ie YeM HA49aTh MOCTPOEHUE JIIOOBIX APYTUX IeJiei, Oy-
JIEeT TBITAThCSA MOCTPOUTH BKIIOUAEMBIi (aii.

OrMeruM, 9T0 TAKOE MOBEJIEHUE HEXKETATEIbHO il IceBaonenu clean,
TTOCKOJIBKY JIJIsT OYMCTKU paboueii TUPEKTOpUN OT MyCopa mocTpoenue (aii-
JIOB 3aBUCUMOCTEl HE HY?KHO U TOJIBKO OTHUMAET JIUITHee BpeMsi. U100k u3-
0exKaTh ITOrO, CJIeLyeT CHAOIUTH TUPEKTUBY -include yCIOBHOMW KOHCTPYK-
uell, UCKJII0YAoLIe 3Ty CTPOKY U3 PACCMOTPEHHUd, €C/IM eJUHCTEHHON 11e-
JIbIO, 3a/IAHHON B KOMAH/HON CTPOKe, ABJISeTCs Iesib clean. dro jgenaercs ¢
nomompio aupekrusbl ifneq n Becrpoennoi nepemennoii MAKECMDGOALS:

ifneq (clean, $(MAKECMDGOALS))
-include deps.mk
endif

Oxonuarenbao Makefile Oyaer BblIvIsIIeTb TaK:

SRCMODULES = modl.c mod2.c
OBJMODULES = $(SRCMODULES:.c=.0)
CFLAGS = -g -Wall -ansi -pedantic

%.o: h.c %.h
$(CC) $(CFLAGS) -c $< -o $0

prog: main.c $(0BJMODULES)
$(CC) $(CFLAGS) $~ -o $@

ifneq (clean, $(MAKECMDGOALS))
-include deps.mk
endif

deps.mk: $(SRCMODULES)
$(CC) -MM $~ > $e

clean:
rm -f *.0 prog
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