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1. OCHOBHBIE TPEBOBAHUA M IOPAJOK BbIINOJHEHUA
JIABOPATOPHOM PABOTBI

Hacrosimee yueOHO-MeTOANYECKOE MOCOOME NMPEAHA3HAYECHO [UIS CTYIICHTOB
HampasjeHHuss  1OAroToBkn  MHpopmarnka W BBIUMCIMTEIbHAs — TEXHUKA
(bakamaBpmar), BBITOJHIIONMX JabopaTopHbie paboThl Mo muctuiinHe CHCTeMHOE
nporpaMMHoe obecriedeHue. B jaHHOE yueOHO-METOIHYecKoe TOCOONE BKIIIOUYEHBI
MaTepHaIbl JIJIs BBITOJHEHMS Ta00paTOpHBIX padboT Ne 3-4.

[TpoaomKHUTENPHOCTD KaX/I0H 1abopaTopHO paboTh! - 4 daca.

[enpto mpoBeneHust 1a00paTOPHBIX pabOT SBISETCS 3aKPEIICHHE OCHOBHBIX
TEOPETHIECKUX TIOJIOKEHHUH, M3JIOKEHHBIX B JICKIMAX MO auciumnHe CucTeMHOe
nporpamMHoe obecniedenue, Ha npumepe OC UNIX/Linux (Red Hat), mupoko
UCTIONB3YEMBIX B PA3JINYHBIX 00IACTSIX.

B mporecce BhIMONHEHNS TaOOPATOPHBIX pabOT CTYAEHTHI JODKHBI TONTYyYUTh
npakTuueckne HaBblkM pabotel B OC UNIX/Linux (Red Hat), B Tom umcne:
pa3paboTarh, OTJIAJUTh M 3allyCTHTh  CLEHApWil, BBIIOJHIIOMINI IepexBaT
NPepbIBAHMI; BBIOJHATh HMPOBEPKY CHHTAKCHYECKOH MPaBHIBHOCTH IIPOrPAMMBI:
pa3paboTarh, OTJIANTh W 3allyCTHTh CLEHApWi, coaepkamuii 0a30BbIC CPEICTBA
B3aumoercTus mpoueccoB B OC UNIX.

JlaGoparopHast paboTa COCTOUT U3 CIEAYIONIMX ITAIOB:

1) moMarmrHsist MOATOTOBKA;

2) BBIMIOTHEHHE pa0OTH HA KOMITBIOTEPE B COOTBETCTBHH C 33/1aHHEM;

3)cmaua  BBIIOJIHEHHOH  pa®OTBl  NPENojABaTeNi0 Ha  IEPCOHAIBLHOM
KOMITBIOTEPE;

4)pacrievyaTka pe3yabTaToB pabOTHl HA IPHHTEPE;

5) obopmiieHHE OTYETA;

6) 3a1uTa JTaOOPATOPHOIT PadOTHL

B mporecce qomMariHe mOArOTOBKH CTYACHT:
- W3y4aeT JEKIMOHHBIA MaTepHall,
- MaTepual 1o Teme JIabopaTopHOH pabOTHI TAHHOTO Y4E€OHO-METOANIECKOTO
TOCOOHS U JOTIONHUTEIBHON JINTEPaTypHI;

- 3HAKOMHTCS C 33/IaHMEM Ha BBITIOJIHEHHUE JTa00paTOPHON paboTHI;

- TOTOBHUT MPOCKT OTYETA MO BBITOJHECHUIO TA0OPATOPHOU pabOTHI.

BBITIOJIHEHUE naboparopnoil paboThl MPOBOANTCS BO BpeMs 3aHATHH B
kommbroTepHoM Kitacce MI'TYT'A B mpuCyTCTBHM MpenofaBaTesisi B COOTBETCTBHH C
pacnmcaHueM, yTBEpXKIECHHBIM NpopekTopoM 1mo YMP. B mponecce BbIoiaHEHHS
1a00paTopHOM padOTHl CTYAEHT IOCIEIOBATEIbHO BBINOJHIET 3aganue. [lo
3aBEPIICHUIO PAOOTHI - IEMOHCTPUPYET MPETIOIaBATETIO PE3YIbTaThI.

COAYA PABOTbBI mnpenogaBarento Ha NEPCOHAIBHOM  KOMIIBIOTEPE
3aKIII0YaeTcs B JEMOHCTPAllMM  BBHIMTOJHEHHOW  pa®OTHl ¥ BBINOJIHECHHUH
HETIOCPEACTBEHHO TIPH  TpernojaBareiic  WHIMBHAYAIBHOTO  JIOTIOJHUTEIHEHOTO
3aJaHus.
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OTYET mno kaxnoil mabopaTopHON paboTe MOMKEH COJEpXKATh: Ha3BaHUE
paboTbl; menb JlabopaTtopHOW palOTHI; 3aJaHHE Ha BBINOJHEHHE J1aOOpaTOpHOU
paboThI; KpaTKMe KOMMEHTAPHM [0 BBINOJIHEHHWIO JIAOOpaTOpHOW paboTsr,
pacnieyatky (hailyIoB pe3ysbTaToB, TOIMCAHHbBIEC IIPETIOaBaATEIIEM.

3AIIMUTA naGopatopHoif  pabOTBl MpenojaBaTeNl0 MPOBOAUTCS IO
KOHTPOJIBHBIM BONpPOCaM M NPH HaIW4uu O(GOPMIIEHHOTO OT4eTa (pacredaTku
PE3yJIbTaTOB BBIIIOJIHEHUS J1a0OpaTOPHOM pPAbOTBI  JIOJDKHBI OBITH IPHKIICEHBI).
ITocme  3ammrel  nmaboparopHOW  paboOTBI  MperojgaBaTeNeM JenaeTcs
COOTBETCTBYIOIIAst 3IIMCh HA OTYETE CTY/ICHTA.

PEMTUHI'OBBIM KOHTPOJIb 1o maGopaTopHBIM paGoTaM MpOHM3BOINTCS
IpH WX caade BO BpeMs JabopaTopHbIX 3aHsATHH. [lepen BeITOIHEHHEM
nabopaTopHOil  pabOTBI  TPOM3BOAMTCS ~ AKCIPECC-ONMPOC  JUISL  ONpEICIICHUS
TOTOBHOCTH CTYZICHTOB K BBIIIOJTHEHNIO paOOTHI (3HAHUS TEOPETHIECKOTO MaTepHania,
nenei paboThl U T.I.).

1) Homyck x JIP

Jomyck kx BeimonHeHHnto JIP mpomcxoaut B BHAe YCTHOTo ompoca (IpH YCIOBUH
HaJIMYMs Y CTY/ICHTa NeYaTHOH BEpCHU THTYJIBHOTO JIMCTa OTYETa IO J1a00opaTopHOM
pabote) B popme TecTUpoBaHUs (CIMUCOK W3 2-4 TECTOBBIX BOINPOCOB BBIIAETCS HA
3aHATHH, BpeMs Ha oTBeT — 10 muHYT). Bamibl HauwcsrOTCS B 3aBHCHMOCTH OT
KOJIMYECTBA MPABWIIBHBIX OTBETOB: OT 1 JI0 2 NpaBHIILHBIX OTBETOB — Min Oasut, Oosee
3 IpaBUIIBHBIX OTBETOB — Max 0al.

CryneHT, He MNPOIIEAIIMHA YCTHBI OMPOC K BBINOJIHEHHIO J1abOopaTOpHON
paboTHI HE OITYCKACTCS.

2) Beinosnnenue u 3amuta JIP
MuHrManpHas OICHKA BBICTABISACTCS 32 BBINOJHEHHYI0 W 3allUIICHHYIO
nmabopaTopHyr0 padoOTy, a JIOMOJHHUTEIGHBIMH OalUTaMU OIICHUBACTCS KadecTBO
BBITIOJTHEHHOHN J1Ta00paTOpHOM paOOTHI M TIOJHOTA 3HAHUH, ITOKa3aHHAs CTyJIECHTaMH
npu ee 3ammre. JlabopaTopHas paboTa CUMTAETCs CIICIIaHHOM, €CIIM OHA BBITIOJTHEHA
MOJTHOCTBIO B COOTBETCTBHM C 3aJaHHEM. 3a cHelaHHYI0O HE B CPOKH,
yCTaHaBIIMBaeMbIC pacIHCaHUeM, JIabOpaTOpHYIO pabOTy CTYICHT MOKET MOIYYUTh
TOJIBKO MUHUMAJIbHOE KOJIMYECTBO OAIIOB.
LIxana perimunz08020 KOHMPOIA NO 1ADOPAMOPHLIM PadboOmam

Ornenka 3a CIAEIaHHYI J1a0OpaTOPHYIO
1 A y PaTOpHy. KonunuectBo 6amios

paboty
YAOBJIETBOPUTEIBHO 0,5 b6amna
XOpOIIIOo 1 6ayma

OTJIMYHO 1,5 6amon




Cpoxku coauu nabopamopnvix pabom

Howmep

naboparoproii | JlabopaTtophast pabota Cpoxk craum™

paboTHI

1 JlaboparopHas padorta Ne3 JlaboparopHas padorta Ne3
2 Jlaboparopnas paborta Ned Jlaboparopnas pabota Ned

*Cpok coayu 1abopamopHol pabomvl — 6 COOMEEMCMEUU C PACNUCAHUEM
npoeederus 1abopamopHsix pabom.

3) Oruer o JIP

Otuer 1o JabopaTopHOil paboTe MpejACTaBiseTCsS B IeyaTHOM Bujae B (opmare,
MIPEAYCMOTPEHHOM IIa0JIOHOM OTYEeTa I10 JaOopaTopHOit padoTe.
4) 3amura JIP

OcHOBaHMSAMHU JUIsl CHIDKEHMS KOJIMYeCTBa OauioB B auamazoHe or 1,2 nmo 0
SIBIISIIOTCS: HEOPE)KHOE BBITIONHEHHE, HU3KOE KAuecTBO IMPEJCTaBICHHOTO MaTepuana
(HemoNHOE pellieHne, He yKa3aHbl €MHUIBI W3MEPEHHUS, OTCYTCTBYIOT BBIBOIBI IO
pabore).
OTtueT He MOXeT OBbITh MMPUHSAT U MOJUISKUT TOPAOOTKE B CITydae:

- OTCYTCTBUS HCOOXOIMIMBIX Pa3/Ie/iOB OTYETA,

- OTCYTCTBHUSI HEOOXOIMMOTO TpaduiIeckoro Marepuana,

- HEKOPPEKTHOH 0OpabOTKH pPe3yNbTaTOB BHITOJIHEHHUS JIAOOPaTOPHOI paboThI, U

T.IL
PelTHHTOBBIN KOHTPOIIH TIO JTA0OPATOPHBIM padboTam
= =] =] =] o]
=} Oa Oa ] ]
t] =i g B 5 5
<
& g & 28 2 o 8
< QLOH OLOF OLOLO O©©
a o < = < o < = =
2 = Z o & 208 Zoal| s os
g o a 2 5:1:0 2 g 5 89
= 5 5 = \© = O I::HN =
o 3 2 S 5 & EERSEE RS s o g
I g 20 R | EQF|l 29 £ 9
3 2 2 SH-) 2 5 5T o 55 0
g E o E = o| 2 E EEQ | 2 ECQ
g A HEER IEEPEEHIEEE
O ¥ B = cg8a|l=c8 =28 |=28
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2. IABOPATOPHAS PABOTA Ne3
OC LINUX (RED HAT LINUX): YIIPABJEHUE CHUCTEMHBIMHAU
CEPBUCAMU

2.1. Hean padoThI
Llenbio naHHOW PaGoTHI SABISAECTCS 3aKPEIUICHHE HABBIKOB IPOTPAMMHPOBAHHS U
OTJIAIKK CIICHAPUEB Ha $3bIKE KOMAaHIAHOTro uHTeprperatopa Bourne Shell ¢
UCIIOJIE30BaHUEM YCIIOBHBIX OIIEPaTOPOB M ONEPATOPOB OPraHU3AINH IIHKJIOB.

2.2. IlepeyeHb KoMIeTeHUHU, (opMUPyeMbIX B XOJ€ BbINOJHEHUS
JadopaTopHOii padoThI

Ipodeccuonanphas kommerennus [1K-1:
[K-1.2.3
YmMmeeT pazpaboTarh, OTIAJAUTh W 3ayCTUTh CIEHAPHUH, BBHIMOJHSIONIMIA MEepexBar
MpephIBaHMi; pa3paboTaTh, OTIATUTH W 3aIYCTHTh CICHAPUH C Pa3THIHBIMHU
(bopmaramMu KOMaH/[ OpraHU3aIUU [UKIHYCCKUX OTepanuii
IK-1.3.2
Brnanmeer HaBBIKaMH YCTAHOBKM W BBITOJHEHUS HadalbHOTO KoH(puUrypuposanus OC
Linux.

2.3. 3agaHue HA BHINOJTHEHHE PAdOTHI

1) Hammcate ¥ OTNIaAWTh NPOTPAaMMy, PEANU3YIOIIYI0 AJITOPUTM YTaJbIBaHHS
qHcIa.

2) Hanmcatp ¥ OTIAAUTh  NPOrpaMMmy, JEMOHCTPHUPYIOLIYIO  IepexBar
TIPEPBIBAHMI ITPU BBIXOJIC.

3) IIpocMmoTpeTh TabIHUIBI JECKPUIITOPOB MpoLecca.

4) 3amycTHTB IPOrpaMMy MOKCKA 3aJaHHOTO CJIOBa B (haiine maporeii.

5) Wcronp3yst  yClOBHBIE — BBIDQKEHHMS, HamucaTh W OTJIAIUTh  CKPUIT,
MPOBEPSAIOMINIA HaIM4YWe B JIOMAIIHEM KaTajore WHHUIMAIN3AIMOHHOTO
ckpunrta .profile, a B cilydae ero OTCYTCTBHSI  BBINOJHUTH KONMPOBAHUE
m1abJIoHa.

6) HammcaTh CKpHUNT OYMCTKH HEHCHONB3yeMbIX (aiiioB (3a OIpeseNeHHBIH
IIPOMEKYTOK BPEMEHH) BO BpPEMEHHBIX Karajorax (/tmp, /usr/tmp,
/home/user/tmp).

7) Wcnomnp3ys onepaTtopsl nukia while, until, HanucaTh CKPUIT, BHIBOISIIHIA HA
9KpaH IeJIble YNCia B 3aJJaHHOM JHala3oHe.

8) OmaauTh MpuUMep Koja C HCIOJIBb30BAHUEM JIOTHUECKHX orepaTopoB AND u

OR.

9) Ucnonb3ys komans! for 1 be BEIBECTH KBagpaTHbIE KOPHHU YHCEIN B 331aHHOM
JIMara3oHe.

10) Pazpaborath QyHKIUIO, YIANSIONIYFO BPEMEHHBIC (aillbl  [pH

3aBepUICHUN PA0OTHI CLIEHAPHUS.
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2.4. OcHOBHbIE TeOpeTHYECKHE CBeeHUS

2.4.1. YcaoBHbIE onepaTophI

VYCIIOBHBIC OMEpaTOpPhl BBIMONHSIIOTCS B TOM CIIydae, KOTIa OIPEACICHHOE
YCIIOBUE (MM HECKOJBKO YCIOBHI) MCTHHHO. OHM MOTYT IPHHUMATH OJHY U3 TpPEX
o6mmux dopwm: if, case u AND/OR.

Onepamoput if

Omepatopsl if IPOBEPSFOT YUCIOBBIC BEIpayKeHNUs. Ecin yclioBre UCTHHHO,
BBITTOJTHSAIOTCST OTIepaTopsl BHyTpH Oinoka if. Ecim oHO 10XHO, TO BO3MOXHO /1Ba
BapuaHTa JAeHCTBUI:

1) omepatopsl BHYTpH OJIOKa HE 3alyCcKaroTCsA, M MpOrpaMMa MpOI0JDKaeT
BBITIOJTHATECS TATBIIIE,

2) ecnm B Onok if BkmoueH omeparop else, BbIpaKEHHSI W3 TOCIICIHETO
BBITIOJTHAIOTCS, €CITH YCJIOBHE JIOXKHO, T.€., ITOTOK YIPABICHHS MPOTPAMMBI CIEAYET
npasuiy: "Caenarb 3T0, €CJIM YCIOBHE UCTHHHO, UIU TO, €CIU OHO JIOKHO, HO HE
00a JIelicTBHS OHOBPEMEHHO" .

CuHTakcHc orneparopa:

if ycnosue

then

xomanoal
Komanoa?

fi

Bonee crmoxHbIi Gpopmar:

if ycnosue

then

Komanoal
elif ycnosue

Komanoa 2
else

Komanoa 3

fi

Hanpumep, B cnenmyromeil mporpamMe omepatop if ucmomb3yercss amis
MIPOBEPKH KOJMYECTBA apTyMEHTOB KOMAaHTHOW CTPOKH, MEpEIaHHOW MpoTpamMe.
Ecnu ux uucno Oojblie WM paBHO 1, MporpaMma BBIIOJHSET ONEPAllMU BHYTPH
Omoka. Ecnm OHM OTCYTCTBYIOT, Nporpamma 3aBepiuacT paboTy, HE BBIIOJHSSA
HUKAKUX JIECUCTBUH.

1. #!/bin/sh

2. # IIpumep ucnonvzosanus onepamopa if

3. if [ $# -gel ]

4. then

5. echo “You supplied $# command line arguments.”
6. fi

7. echo

8.

echo “Program exiting...”



9. echo
10.  exit 0

IIpumep 3amycka mporpaMmsl:

Stest filel file2 file3
rie fest — ums Qaiina (ckpunra), filel file2 file3 — apryMeHTBL

Omneparop if B cTpoke 3 mpoBepsieT YUCIO apTyMEHTOB KOMAaHIHOW CTPOKH,
UCTIONB3ys TepeMeHHyto $#, B KOoTOpoil oHO conmepskutcsa. Ecnu oHO Oonblue Hiu
paBHO 1, BBITIOJIHSIOTCSI OINEPATOPHI, 3AKIIOUYEHHBIE MEXIY KIIOUEBBIMH CIIOBAMH
then u fi (fi - sro if HaoOOPOT, NaHHBII omepaTop oTMedaeT KoHel Ooka). Ecmm
HeT, yIpaBJeHHE MepeaeTcs orneparopy, cieaymomuiemMy 3a fi. B naHHoM ciiydae oH
nH(pOPMHPYET MOIB30BATEIS O BHIXOJE M3 ITPOTPAMMBI.

Yacte then omepatopa if siBisiercst oOsi3aresbHOM, a yacTh else — Her. B
pPAacCMOTPEHHOM IIpUMEpE OIepaTopsl B OJioke then BBIMONHSIOTCS TOTNa, KOTZa
ycioBue MCTHHHO. Ho MHOrJa BO3HMKAET HEOOXOAMMOCTb BBINOJIHUTH JICHCTBHS
JMIIb TOT/A, KOTJIa BBIPAXKEHHE JIOXKHO. B 3TOM cilydae HY>KHO BOCHOJIB30BATHCS
nBoerouneM. Hampumep:

if [ $myvar-gt5 ]

then

: # He npeonpunumame Huxakux oOevicmeutl, evltimu u3 oOnoxa if else
# Onepamopul, Komopble BLINOAHAIOMCS, eClU YCIO8UE TOIHCHO.

fi

B HEKOTOpBIX Ciy4asX BO3HMKAET HEOOXOAMMOCTh IIPOBEPHTH JBA WIIH
HECKOJIBKO Pa3HBIX YCIIOBHH M NPENPHHSATH Pa3inyHbIC JCHCTBUS B 3aBHCHMMOCTH OT
pe3yapTaToB Kaxkmoro odrtama. Jms 3TmX 1enedl  ucmons3yercs omepatop  elif
(ab6peBuatypa ot else if). Korma mcmoneiyercs omeparop elif, mporpamma BHauane
BbINONIHsET onepatop if. Ecii ero ycioBue HCTHHHO, BBINOJHACTCS €r0 KOJ, a 3aTeM
yIIpaBJIeHne TIepeaeTcsl CIeAyIoneMy onepaTopy (T.e. omeparopy, pacroOKCHHOMY
nocie fi). Ecnu ycnoBue j10%HO, 1poBepsieTcst yeioBue B riepBoM onepatope elif. Ecin
OHO WCTHHHO,
BBITIOJIHSFOTCSL ONEPATOphl U3 ero Ooka, U MporpamMMa IepexouT K KOHIYy Oioka if.
Ecnun oHO 510XHO, TpoBepsieTcs cieaytomuii oneparop elif u 1.1 PakTiuyecky, ycrnoBus
TIPOBEPSIOTCS JI0 TEX TOP, TTOKA OHO M3 HUX HE JacT 3HAaUeHHe ucTuHa. Ecim Takoro
YCJIOBUSI HET, HUYEr0 HE MPOHMCXOJNT, JIMOO 3aIyCKalOTCs OIepaTopsbl, 3aKIIOUEHHbIE B
610Ke else (ecim OH PUCYTCTBYET).

Omneparopsl if moguepxkuBaoT Takxke jJorndeckue omneparopst AND (&&) u
OR (|D.

2.4.2. JJornyeckue oneparopsi AND/OR

Jloruueckue ycinoBHble oneparopbl AND/OR B HEKOTOPBIX CIydasx 3aMEHSIOT
oneparopsl if. Koz 3aBepiieHns mepBoii KOMaH/bl HCIIOIB3YETCs! KaK yCIOBUE 3aITycKa
BrOpoil. Hanpumep:

tar cvfz backup.tar.gz documents/2010/* && rm -r documents/2010
Ora KoMaH/a o3Ha4aeT cneayroniee: "Eciu nepsas omeparus Ipolia yCHerHo, Bbl-
MTOJTHUTH BTOPYIO. Eciin HeT — BTOpast koMaH1a He BBITIOMHSAETCS" . JIpyriuMuy CIToBaMu:
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"Heo0xoauMo BRIIOJHUTE KoMaHAsl A u B. Ho eciin komanga A HEBBIIIOJHUMA, TO
He clenyeT ucnonHATh U B". B JgaHHOM ciydae mepBas KOMaHIa apXUBHPYET BCE
¢daiier w3 kxatamora documents/2010 B daiin backup.tar.gz. Ecnmm stor mporecc
3aBepIIaeTcs ycmemHo (KomaHma tar Bo3BpamaeT Kon 0), BBIIOJHSETCS KOMaHIa
nociie onepartopa &&, kotopast yaaiser karanor documents/2010. Ecnn ke npouecc
ApXWBUPOBAHMS HE 3aBEPIIICH YCIEITHO (KOMaH/a tar BO3BpAIIaeT KOJl, OTINYHBIA OT
0), xomaHna nociie && He UCIONHSACTCS (HET CMBICIA YIANSTh KaTalor, eClld OH He
OBLT KOPPEKTHO 3aapXUBUPOBAH ).

Cumsonom || obosnauaercs orneparop OR. OH o3Hauaer cnemyromee: "Ecm A
HEBBINOJIHIMO, UCIOMHUTH B. Ho ecnu A 3aBeprmminocs ycnemniHo, B He BBIIOTHATSE".
Hanpuwmep:

tar c¢vfz backup.tar.gz  doc/2010/* || echo "Archive operation
failed."

B sTOM cityuae, ecnu omepanus apxXHBHPOBAHHS 3aBEpIIACTCS yCIEIHO (tar
Bo3Bpamraer ), KoMaH#a Iocie omepaTopa || He 3amyckaercs. Ecmm xe Her (tar
BO3BpallacT 3HaYCHUE, OTIMYHOE OT (), BBIMOJHSCTCS KOMaH/[a, YKa3aHHas MMocie ||, -
Ha 9KpaH BBIBOJUTCS COOOIIEHNE 00 ommoKe.

2.4.3. Opranu3anus UKJI0B

B HekoTOpbIX ciydasix TpeOyercsi MOBTOPSTH JEHCTBUE 1O TeX HOp, IOoKa
OTIPEJICIICHHOE BhIPAKEHNE HE CTAHET NCTUHHBIM (WJIH, HA000POT, TIepecTaHeT ObITh
UCTHHHBIM). SI3bIk mporpammupoBanus Bourne shell mommepkuBaeT Tpu Buaa
IUKIAYECKUX KOHCTPYKIINH.

a) l{uxkn while

CHuHTaKcuc:

while ycnogue

do

Komarnoal
Komanoa?2

done

[lukn while BBIIOTHSAET omepaTopsl, 3aKTIOYEHHBIC B HEM, 0 TeX MOp, MOKa
yCJIOBHE IUKJIA SABISACTCS MCTUHHBIM. Ecim yke mpu mepBOM MPOXoe IHUKIa yCIOBHE
JIO’KHO, OTEepPaTOpbl BHYTPH IHKJIA BBIMONHAThCA He OynyT. Hampuwmep, B ciaeayromeil
nporpamme uka while ucmonb3yeTcs 11 BEIBOJA Ha SKpaH HenblX yucen ot 1 go 20.

1. #!/bin/sh

2. # Count from 1 to 20
i=1
while [ $I -le 20 ]
do

echo $I
i=$($i+1)
done
exit 0

VN KRW
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B »sTOoM mpumepe B CTpoke 3 TNEpeMEHHOW 1 NPHCBAaMBACTCS HavalbHOE
3HaueHue |. 1 4YacTo TPHUMEHSETCs KaK CYETYMK LUKJIA, IOATOMY 3/1eCh HET
HEOOXOIUMOCTH HCIIOIB30BATH OMHICATEILHOE UMSI.

Crpoka 4: Komanna while cofepxur ycioBue, 3aKII09€HHOE B KBaJIPATHBIE CKOOKH.
Ha camom pienie, OHM TIpECTaBIISIIOT COOOM COKpAILEHHYIO 3alMCh KOMaHJbI test,
KOTOpasi 9acTO HCIIONb3YETCsl B CLEHAPHUSIX KOMaHIHOTrO mHTepnperaTopa. Komanma
test MCIIOJB3YyeT JOCTAaTOYHO IPO3PAauyHbIi CHHTaKCHC, -le B JAaHHOM HpHMepe
o0o3HavaeT "MeHbIIe WK paBHO". TakuM 00pa3oM, UK BBITIOHIETCS JI0 TeX Top,
TIOKa 3Ha4YEHHE MepeMEHHOH 1 MeHblIe win paBHo 20. OnepaTtopsl cpaBHEHUs, M0
JIepKUBaeMbIe TaHHOW KOMaHAO0I, MpHBEeIeHBI B Ta0. 1.

Tabnuma 1 — Oneparu cpaBHEHHST KOMaHITH test

Onmnn 3HaucHne

-eq HctnHa, ecu onepaH bl paBHbI

-ne McTtrHa, ecin onepaH/ipl HE paBHBI

-gt VictuHa, eciu mepBblif onepan 60JIbIe BTOPOTro

-ge VictuHa, eciy IepBBIf onepaHa O0IbIIe WM PaBEH BTOPOMY
-It McrtuHa, ecau nepsblid onepas] MEHbIIE BTOPOro

-le VictuHa, ecnu nepBblil onepaH MEHbIIE UIM PABEH BTOPOMY

Crpoka 5: Omnepatop do ykasbIBaeT, YTO BCE OIEPATOPBI, CIEAYIONINE 3a HUM,
JIOJDKHBI BBITIOJHSATHCS TPH K0 UTEpaluu KA. Bee BeipakeHust Mexay do u
done ABIAIOTCS TEIOM IHKIIA.

Ctpoxka 6: 31eck BRIBOJUTCS 3HAYCHUE TIEPEMEHHOI] 1.

Crpoxka 7: 31ech UCIONB3YETCs MOJICTAHOBKA KOMAaH]I, 3HAUCHHE IEPEMEHHOM 1 yBe-
JUYMBACTCS HA COUHMILy, a 3aTeéM HOBOC 3HAYCHHE BHOBBH IPHCBAUBACTCS
HIEPEMEHHOM.

Crtpoka 8: 3aBepmaroniuii oneparop nukia. B 3Toi To4ke mporpaMma BHOBb BO3-
Bpamaercst K ornepatopy while 1 BHOBb mpoBepsieT ycioBue nukia. Eciau 3HaueHUe
NepeMEHHON 1 Bce ellle MeHble i paBHo 20, onepaTopsl B Tele [MKJIA BBIIOJHSI-
torcst cHoBa. Ecim 1 6ombine 20, UK 3aBepIIaeTcs M yIpaBICHHUE TEePeaaeTcs ore-
paropy, cieayrolemy 3a oreparopoM done (B JaHHOM Cily4ae, 9TO IIPOCTO ONEPaTop
exit B cTpoke 9, KOTOpBHIA 3aBepmiaeT TMpOrpaMMy C KOJOM  YCIICIITHOTO
BBINONHEHUs, paBHbIM ().

OmepaTopsl BHYTPH IIMKJIa BBIPOBHEHBI C OTCTYIIOM TIO JIEBOMY Kparo. JTO
MO3BOJISIET JIETKO BBIICNUTh ILUKI I[PUA YTEHHH HCXOIHOro Koma. HMHTepmperatop
UTHOPHPYET OTCTYII, BBITIONHAS KOMAaHIBI OOBIMHBIM oOpasoM. IIpoben mexny [ u
TECTHPYEMbIM YCJIOBHEM SBIAETCS 00sS3aTeIbHBIM. Ero OTCyTCTBHE MpHBEAET K
omubke. Hampumep, [ $VarA -gt 5 ] semommsiercs, a [$VarA -gt 5]
BO3BpaIIacT OMHUOKY.

0) Iuxna until

CunTakcuc:

until  ycnosue

do
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xomanoal
xomanoa2

done

[ukn until mo cweiciy npoTuBonoiokeH Iwmkiny while. OH  BbImoJHSET
MIOCIIETIOBATETIHFHOCTH OIEpanyii 10 TeX IMOp, MOKa yCIOBHE HE CTAHET WCTHHHHIM. B
9TOM CITy4ae IUKI 3aBepiuactcs. Ecin yclioBHe HCTHHHO yKE IPH HEPBOM 3aITyCKe,
oTiepaTopsl B Telle MUKIIe He 3amyckaroTes. ket while i until ouenp moxoxu. Kak
MPaBUIIO, JIFOOOH M3 HUX MOXKHO HCIOJIb30BaTh B MPOrpaMMe M JTOOMBATHCS OJJHOTO U
TOTO JKe pe3yJibTara, W3MeHsisl ycioBue. Hanpumep, npeapIiyIyo NporpaMmmy MOXHO
neperncath, 3aMeHnB kI while Ha until. IIpr aToMm B cTtpoke 4 moTpeOyeTcs JTUITb
JIBa M3MEHEHUS:

until [ $I -gt 20 ]

[Iporpamma BbIMONHSET Ty ke (QyHKUMIO. EauHCTBEeHHOE —pasnuuue
3aKIII0YAeTCsT B TOM, YTO TEMeph HUKJ BBITONHSACTCS 1O TEX IOp, MOKa 3HAYCHUE
MEPEMCHHOM 1 He craHeT OonbimM 20, Torna kak nuki while BBITOTHSIICS 0 TEX
op, Tmoka i 0p110 MeHbIIe i paBHO 20. B 06oux ciaydasx mporpamma gaeT OAWH U
TOT K€ PE3YIIbTAT.

Jloeuyecxue onepamopvt AND/OR 6 yuxnax while u until

Huxmer while u until mo3BoMSIIOT paboOTaTh € JIOTHYECKUMH  OIEpaTOpaMH
AND/OR. Jlornmueckoe BelpaxkeHrne AND Bo3BpalliaeT 3HaueHHE UCTUHA JIUIIb B TOM
cirydae, Korga oba omepaHIa WCTHHHEBL, a BeIpakeHne OR - Korma nmumms onuH W3
OIEpaH/I0B MMeeT 3HaueHHe McThHa. Hioke nmpuBeseH npuMep Koja C JIOTHYEeCKUM
oneparopom AND:

VarA=1
VarB=5
while [ $VarA -eg 1] && [ $VarB -gt 7 ]
do
echo "VarA is equal to 1 and VarB is greater than 7"
done

B sTom mpumepe omneparop echo He 3amyckaercs, Tak kak $VarA pasho 1, a
$VarB ne Gonbie 7. Tlockomnbky 1k while B manHOM ciiydae Tpedyer, 4To0bI 00a
yCIOBHSI ObLTM HICTUHHBIMU, TECT HE MPOXOIUT U BO3BpaaeT 3HaueHue 0 (JI0XKb).

¢) Huxn for

CunTakcuc:

for var in cnucox

do

Komanoal
Komanoa?2
done
Omneparop for obecrieyrBaeT BBIMOJIHEHUE LKA CTOJBKO Pa3, CKOJIBKO CIIOB B
cnucke. [Ipr 3TOM TIepeMeHHast var TOCIIeIOBATeIbHO IPHHAMAET 3HAUCHUS, PaBHEIC
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cnoBam u3 chucka. CHHCOK MOXeT (HOpMHPOBAThCS PA3IMYHBIMH CIIOCOOAMH,
HarpuMmep, Kak BbIBOJ HEKOTOPOH KoMmaHabl (‘MMsi_ KOMaHAbl, (GopMmupyromei
_CIIMCOK’) MJTU C TIOMOIIIBIO mabioHoB shell.

B npyroii ¢hopme for, Korna crmmcok OTCYTCTBYET, IEpEMEHHAst var TPUHIMACT
3HAUCHUSI MO3UIMOHHBIX IAPAMETPOB, IIEPEJIAHHBIX CKPHUIITY.

Shift

Komanna shift moxoxa nHa muki for. UToOBI BBITIONHHUTE LUK OJHMH pa3 Ui
KaXIOr0 apryMeHTa KOMAaHTHOM CTPOKH, IIEPENaHHOTO CICHApUIO, MOXKHO
BOCIIOJIb30BaTHCsI oniepaTopoM while 1 komanoii shift.

ApryMeHTbI KOMaH/IHOM CTPOKK XpaHsaTcs B epeMeHHbIX oT $1 no $9. Kaxaprit
3amycK KoMaH[s! shift caBuTaeT mepeMeHHbIe Ha OTHY ITO3WIIMIO BJICBO. JTO 3HAYMT,
HampuMmep, uTo HHpopManus, coxpaHeHHas B $1, oTOpaceiBaeTcs, a 3HaYCHHE TMepe-
merHo# $2 npuceanBaercs $1. Hanpumep:

1 #!/bin/sh
2 # Ilpoepamma unnrocmpupyem npumeHeHue KOMauowl shift.
3 while [ $# -ne 0 ]
4. do
5 echo "The value of \$1 is now $1."
6. shift
7. done
8 echo
. exit 0
Hioke npuBeneH npumep 3amycka U pe3ysibTaT IpOorpaMmBbl.

bash$ .ffile a b ¢ d

The value of $1 is now a

The value of $1 is now b

The value of $1 is now c

The value of $1 is now d
Crpoxka 3: 3nech HaunmHaercst nuki while. Tlepemennast $# comepxkut odree 9nciio
apryMeHTOB KOMaH/THOW cTpoku. [k while BBITONHSETCS 10 TEX MOp, 0K 3HAYCHHE
$# He craHoBuUTCS paBHBIM HYJI0. Eciin $# paBHO HyIi0, Cie0BaTeNbHO, BCE apry-
MEHTHI HCIIOIb30BaHBI, IOCTIE YeTO IIUKIT 3aBEPIIacTCs.
Crpoka 5: B 310l CTpoKe BBIBOAUTCS TEKyIllee 3HaueHue nepemennoi $1. O6parute
BHUMAaHHUE, YTO JUIs [EYaTH CTPOKOBOro 3Hauenus $1 Ha skpaHe cumBoa $
HE00XO0IMMO DKPaHUPOBATH CUMBOJIOM OOpaTHOM KOCOW 4epThl, MOCKOJIBKY CaM IO
cebe OH UMeeT CIIeIHaIbHOE 3HAUCHHE.
Crpoka 6: [locne BeimosnHeHnst komansl shift nmepemeHHbIe cABHUTalOTCS Ha OJHY
nosuiuio BieBo. 3Hayenue $1 orOpackiBaercss (oHO OoJjblie HeAOCTYnHO), $2
cmemaerca B $1, $3- B$2 ur.a.

OmHUM W3 PACHpPOCTPAHEHHBIX BAPHAHTOB INpHMeHeHWs komaHn shift (u
mukioB for) sBusercs oOpaboTka WMeH (ailiioB, 3aJaHHBIX KaK  apryMEHTHI
KOMaH/IHOM CTPOKH, U BBITIOJIHEHUE ONEpaIii HaJl KaXK/bIM U3 HUX.
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2.4.4. IlepexBat nmpepbIBaHMii IPU BHIX0/€E

Kak u3BeCTHO, BBIIOJIHEHUE NPOTrPAMMBbI MOKHO INpPEpBaTh, IOCJIAB KaKOW-
nu6o u3 curHanos kill, a Taxke mOCpPenCTBOM pa3NUYHBIX KOMOWHAIMI KJIABUII
(mammpumep, Ctrl-C). IlpoGrema 3akirodaercss B TOM, 4YTO €CIH IporpamMma
co3naer BpeMeHHbIe (ailibl, a mojb3oBaTedb npepeiBaet ee padbory mno Ctrl-C,
co3ZlaHHbIe (alsbl He OyIAyT yAaneHbl. 3a KOPOTKHH CPOK TakuxX (aiIoB MOKET
HAKOIIMTHCS  JJOCTATOYHO MHOro. KoMmaHIHBIH HMHTEpHIpETaTop IMO3BOJISET
NepexBaTbBaTh MOAO0OHBIE TpepbiBaHus. Hike NmpuBeneH KOPOTKHHM MpuMep,
WLTIOCTPUPYIOLIHIT TIepexBaT MpephIBaHUN:

#1/bin/sh

# Ilpoepamma OemoHcmpupyem nepexeam npepuleaHull

trap 'echo "Interrupt received. Quitting." 1>&2' 1 2 3 15

echo -n "Enter a number: "

readln num

exit 0
IIporpamma ycraHaBIuBaeT nepexsar npepsiBanuil 1, 2, 3 u 15. Ilpennpunumaemsle
JIEHCTBUSA 3a7af0TCA B OMHAPHBIX KaBbIYKaX. Eciu mpu 3amycke mporpaMMel, ocie
TOTO Kak OHa BeIgacT npuritamenne "Enter a number", Haxkats Ctrl-C, oHa momyaut
curHan 2 (INT). Ilockonbky mporpamMma MepexBaTbIBaeT 3TO MpepbIBaHHE, OHA
BBIIAcT coobmenue "Interrupt received" u 3aBepuIuT padboTy.

B mpuBeneHHOM mpuMepe cileayeT oOpaTUTh BHHMAHUE HA HCIIOJIB30BaHHE
KOMaHAbl echo. (akTHUECKH, 3TO MEpPEHANpPaBICHHE BBIBOJA, OOECIIEUNBAEMOC
camuM uHTeprperaropom. Komanna 1>&2 B omeparope echo mepenamnpasisier
BbiBoJ B moTok STDERR. IlosTomy cnemmanbHOE COOONICHWE HENB3S CIydaitHO
NIepEeHanpaBuTh IPYyrod KOMaHAE C IOMOIIbI0 KOHBEHepa min B (ailia BMecTe ¢
OCTaJILHBIM BBIBOJIOM IpOrpamMMbl. PekomeHnpayercs Bce cooOuieHus o0 ommbkax
nepenanpaniaTh B noTok STDERR komannoit 1>&2.

OOBIYHO TepexBaT MPEPHIBAHUM HCIOIB3YETCs I ONEpaIUil TUIIA yaleHUs]
BpeMeHHBIX (aiinmoB. Eciam TpeOyeTcss BBIMOJNHUTH HECKONBKO —JEHCTBHHA,
JKEJaTeJIbHO BOCIIONIL30BaThCsl (DYHKIIMEH, MepexBaThiBaloleil npepoiBanne. Ecin
BBl XOTUTE UCKIIOYUTH BO3MOXKHOCTH BbIXoAa u3 mporpammbl mo Ctrl-C, MoxHO
YCTaHOBUTBH TIE€pEXBAaT MPEPBIBAHMSA, HE WCIOJHSAIONNN HUKAKUX JEHCTBUIL.
Hanpuwmep:

trap "' 2
JlaHHBII omepaTop IPUBOANUT K TOMY, YTO CUTHAJ 2 MOJHOCTHIO HTHOPUPYETCS.

[TporpamMmma MOXXET THEepeXBaThIBATh HECKOJIBKO IPEPBIBAHUN W BBINOJHSITH
pa3iauuHble ACHCTBHUS B 3aBUCUMOCTH OT TOIO, KaK OCYILIECTBIISETCS BBIXOJA W3
nee. IlepexBar curmama (O yCTaHOBIEH /g BCEX BAapHAHTOB BHIXOAA W3
IIPOTrpaMMBl. [TepexBaT OCTaNbHBIX CHUTHAJIOB OCYLIECTBISETCS JIMIIb TOT/A,
KOTJla OHH TOCBUTAOTCS mporpamme. CIHCOK Hambollee YacTo TMepexBaTHIBAGMBIX
CUTHAJIOB NIPHUBE/ICH HIDKE:

0 - BBIXOT; 1 — HUP — 0o0OpnIB ceanca (MM OTCOCTUHEHHE);

2 — INT — npepsiBanue (Ctrl-C); 3 — Quit - Berxox (Ctrl -\)$
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15 — TERM —o06s1unas komauza kill.

Curnan 15 (moceunaemblii o ymosdanuto komanpod kill) m npyrue curhassl
koManel kill MOXKHO TepexBaThIBaTh, OJHAKO 3TO HE OTHOCUTCS K CHUTHalIy 9
(SIGKILL). OH ucnonb3yercs B Ka4ecTBE TOCICAHEH BO3MOKHOCTH IIPEPBATh padoTy
IIPOrpaMMBbl, KOTJla OCTaJbHbIE METOABl HE moMorarT. IlosToMy ero Hemb3s HHU
MIepeXBaTUTh, HI ITHOPHPOBATD.

2.4.5. ®ynkuun

OyHKIMHA TPEACTABIAIOT COOOH TPYINIIBI OIEPaTOpOB, BBI3BIBAEMBIC OIHOM
koMaHJoM. VX MOXKHO paccMaTpUBaTh Kak "MUHH-TIPOTpaMMbl BHYTPHU Iporpamm’.
Vcnonp3oBanue (YHKIMH B CICHapUsIX oONerdaeT MporpaMMHpPOBAHHE IO JBYM
npuanHaM. [Ipexme Bcero, eCiM  ONpeNeNieHHBIH Ha0op omepammii Tpedyercs
BBINOJTHUTh B HECKOJIBKUX MECTaX MPOTrpPaMMBbI, JOCTATOYHO BOCHOIB30BAThHCS JIHUIIH
OJIHOM KOMaHJION - UMeHeM (DYHKIIMU. BO-BTOPBIX, €CIM BBl 3aXOTHUTE M3MEHHUTH TO,
KaK HCIIOJHIETCS ONepalysi, JOCTaTOYHO OyAeT MIECTH W3MEHEHHs JMIIb B OJHOM
¢parmenTe xoga — B Tene QyHKINH.

Jnst coznanus GyHKUMM HEOOXOJMMO 3a/aTh €€ MMs, 32 KOTOPBIM CIIEIYIOT
KpyTJible CKOOKHM W OTKpbIBaromas (urypHas ckoOka. Bce, 9ro HaxomurTcs MexmIy
(GUrypHBIMI CKOOKaMH, TPEACTaBIsAeT coOod Teno (yHKumu. DYHKIUS BBI3BIBACTCS
TOYHO TaK, KaK M J00as KOMaHJa, - 10 MMEHHU. [Ipu STOM BBINOJHSIOTCS Bce
OTIepaTOpPHl, 3aKII0YCHHBIC B (PUTYPHBIE CKOOKH.

Hwxe npuBenen npumep QyHKIMH, KOTOpas yAAIsSIET BpeMEHHbIe (ailiibl mpH
3aBepIICHUH PabOTHI CIICHAPHSI.

#!/bin/sh

on_exit() {

rm -rf  /tmp/myprogram.*
myv logfile logfile.old
mail foo@bar.com < report.txt
/
[Tpumep BbI30Ba JaHHOH (DYHKITHH:

trap onexit 012 315

Mexay BBI30BOM (YHKIMH M BBI30BOM JPYrod MpPOTPaMMBI CYIIECTBYET
BakHOE paznuune. OYHKIHS BHITOTHICTCS TEKYITHM HHTEPIIPETAaTOPOM, a OTJCIbHAS
IIporpaMMa 3aIyCcKaeTcsi B IPyroil KOMMU KOMaHIHOTO MHTEpIpeTaTopa. ITO 3HAUMHT,
9T0 (PYHKIUSAM JIOCTYITHBI W TIEPEMCHHBIC CPEIObl, W BHYTPCHHHE IIEPEMCHHEIC
BBI3BIBAIOIIEH ee mporpaMMbl. OTAEIBHOM mHporpamMme, HCIONHSAEMON APYrHM
HHTEPIIPETaTOPOM, OHH HETOCTYITHBL.

2.4.6. ®aiinoBbie TeCKPUNITOPHI

@DaiinoBbIe JTECKPUTITOPHI MPEACTABISIIOT COOOM YHUCIOBBIE HIACHTH()UKATOPEI,
yCTaHABIMBacMbIC SAPOM IIPH 3aIlyCKe KaXXIOro HOBOTO mporecca. IIpomecc
WCTIONB3yeT WX JJIS 3allUCH BBIBOJA M YTEHHUS BBojA. I10 yMOIUaHWMIO KOMaHIHBIHA
HHTEPIIPETATOP OTKPHIBACT TPH (DAIIIOBEIX IECKPUIITOpA:
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- 0 - a10 cTanmapTHeI Bx0oaHOM motok STDIN. OObMHO BBOA MOCTYTACT C
KJIABUATYPBI, OJTHAKO €0 MOXKHO IEPEHANpaBuTh U3 (hailyia Wim Kakoro-
00 APYrOro NCTOYHHKA,
- 1 - osro crammaptHbeiii BeIxogHOW MOTOK STDOUT. OOBMHO  BBEIBOX
MOCTYIIaeT Ha 9KPaH, OJJHAKO, IO TAKXKE MOYKHO IEepEHAIPaBUTh;
- 2 — 9710 cranmaptHeI MoTok ommbok STDERR. OObIYHO BBIBOJHUTCS Ha
9KpaH, HO ¥ €ro MOKHO IICPCHATIPABUTb.
UYame Bcero 4MCIOBOE 3HAYCHHE JIECKPHUIITOpA, SBIIIOIICECS yKa3aTeleM Ha
COOTBETCTBYIOIIMI TOTOK, HCHOJIB3YETCs ISl MOTOKa ommOoK. Hampuwmep, 4To0bI
TIO/IAaBUTH BBIBOJI OIIMOOK, MOYKHO MCIIOIB30BaTh CIICAYIOIIYIO 3aIHCh:
$ run 2>/dev/null
rae /dev/null — siBIICTCS TICEBIOYCTPONCTBOM, YIAJISIFOIIMM BCE BBCICHHBIC B HETO
CHUMBOJTHI.
KoMaHaHBIi MHTEPIIPETaTop MPEAOCTABISIET BO3MOKHOCTb CIUSIHHS MOTOKOB.
Hampumep, mipu 3ammycke KOMaHIbI
$ run testprog > /dev/null 2>&1 &
coobmenust 00 ommoOKax OyayT Tarke BBIBOOUTHCS B ¢aiin  /dev/null. CumBon &
mepesl IMCHEM TMOTOKa HEoOXOIUM, 4TOOBI OTIMYHTEH ero oT Qaitma ¢ mmeHem 1. B
JIAaHHOM TIPUMEpEe M3MEHEHHE MOps/IKa JABYX IEpEHAINPaBICHUN MOTOKOB IPUBEIET K
TOMY, 4TO COOOIIEHHs 00 OIMMUOKax Mo-MpekHeMy OyIyT BBIBOJAWTHCS Ha dKpaH: Shell
aHaIM3MPyeT KOMaHAHYIO CTPOKY CJeBa HalpaBo, TaKMM 0o0pa3oM cHadaima Oyjer
OCYIIECTBIICHO CIMSHHE TIOTOKOB M 00a OYyAyT yKa3bIBaTh Ha TEPMUHAT TTOJIH30BATEI,
a 3aTeM CTaHJApTHBIN MoToK BbIBoza (1) Oyzmer mepenamnpasieH B daitn  /dev/null.
Vcnionp3oBanne cCMMBOJIa & B KOHIIE KOMAH/IBI TEPEBOANT 33/1aHHE B (DOHOBBIN PEXKUM.
2.4.7. Yruauta crash
@daktuueckyr0o HMHOOPMALMIO O  CTPYKTypax YIOpAaBJICHHS  aJpCCHBIM
MPOCTPAaHCTBOM TMPOIECCa MOKHO TOJIYYHTH C TIOMOIIBIO KOMaHIbl crash(). B
CJIEIYIOIEM IIPUMEpE OIpEJeNIsieTCsl COACPKUMOE CTPYKTYp pregion rmpoiiecca u
XapaKTEPUCTHKN COOTBETCTBYIOMINX 00IaCTEH.

¥ crash
dumpfile = /dev/mem, namelist = /funix, outfile = stdout
> pregion 101

SLOT PREG REGH REGVA  TYPE  FLAGS
101 0 12 0x700600  text  rdenly
1 22 0x701000  data
2 23 Ox7ffffffc  stack
3 145 0x80001000  1lbtxt rdonly

4 187  0x80031000 1lbdat  pr
Kak MOXHO yBUAETh W3 BBIBOJA KOMAHIBI crash(), ¢ paccMaTpHBaeMbIM

MPOIIECCOM CBsI3aHBI ISITh 0O0JIACTEHl: CErMEHT KOla, JAHHBIX M CTeKa, a TaKKe
CEerMEHTHI KOJla U JTAaHHBIX MOJAKIIoueHHOW OubnmnoTtexu. Ctonber; REGH onpenenseT
3amuch TaONUIBI O0NACTeH, TJe pacloNoKEeHa aJpecyemasl KakIol pregion
obmacte region. 3ameTuMm, 4YTO 3HaueHue B crTonbne REG# numb otuactu
COOTBETCTBYET MO0 P_reg CTPYKTYPHI pregion, MOCKONBKY TOCIETHEE SBISCTCS
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yKa3aTelneM, a He HHAeKkcoM Tabmuibl. Cronbenr REGVA COAEPKUT 3HAUCHUS
BUPTYaJIbHBIX apecoB obnacTen

C moMoIIbIo MOy4eHHOH HHPOPMAITIH MOXHO 0oJiee JeTaTbHO pacCMOTPETh
o0y U3 obnacteid npouecca. BriBeaeM JaHHBIE O CEIMEHTaxX KO, JaHHBIX U
cTeKa:

$ region 12 22 23
SLOT PGSZ VALID SMEM NONE  SOFF REF SWP NSW FORM BACK INOX TYPE FLAGS

12 1 1 1 0 0 11 0 0 15 5 154 stxt done
22 3 1 0 0 0 1 0 0 238 23 154  priv done
23 2 1 1 0 0 1 0o 0 135 24 priv stack

Crouber; PGSZ ompeenseT pa3Mep o0JIacTh B CTpaHUIAX, a CTOIOEI] VALID -
YHUCIO CTPAHMIl 3TOM 001aCTH, HAXOMAIMMXCA B ONEpaTHBHOM mamaTH. Kax MoxHO
3aMETUTh, JJI1 CErMEHTOB JaHHBIX M CTEKa CTPAaHHL] HEIOCTATOYHO, IIO3TOMY MOXKET
BO3HUKHYTh CHTYyallWs, KOIJla Tpoleccy IoTpedyercs oOpalieHue K ajpecy, B
HacTosIIee BpeMsl OTCYTCTBYoleMy B maMsiTi. Ctonbder; INOX COIEp UT WHICKCHI
Tabmui inode, yka3pIBalOIIUe Ha METaJaHHBIC (aillIoB, OTKyla OBUIO 3arpyKeHO
CO/IEP)KUMOE COOTBETCTBYIOIIIMX CErMEHTOB.

MO’HO MOJTYyYHUTh JOIOJHUTEIbHBIC CBEICHUS 00 3TOM (aiiie:

$ inode 154

INODE TABLE SIZE = 472
SLOT MAJMIN  FS INUMB RCNT LINK UID GID SIZE MODE  MNT M/ST FIAGS

154 1,42 2 1562 3 1 123 56 8972  f---755 0 RI30 tx
W3 3TO#l TaOMUIBI MBI MOXKEM OIPEICIUTh (PalIOBYIHO CHUCTEMY, B KOTOPOM
pacnonoxxkeH dain (MAJ/MIN), a Tak)Ke HOMEp ero JAUCKoBOro inode -INUMB. B
JIaHHOM clly4ae OH paBeH 1562. BoinonHuB koMaHny ncheck, MOXHO y3HaeM HMs
HCTIONHAEMOTO (pafina, COOTBETCTBYIONIETO UCCIIETyEMOMY IIPOIIECCY:
$ ncheck -i 1562
/de/root:
1562 /home/andrei/CH3/test
2.4.8. OTnaaka cueHapHeB KOMAHIHOTO HHTEPIPeTaTopa
WuTtepnperatop, He WMes IOJHOIEHHOTO  OTJaauMKa, OOecleurnBaeT
MPOCTCUIIINE BO3MOXXHOCTH JIISI MOHHUTOPHHTA BCEX BBITIONHACMBIX JICHCTBHI.
TpaccupoBKa BKITFOUAETCS IIOCPEICTBOM OMIIMKA  —XV B CTpoKe #!/bin/sh, T.e.
#!/bin/sh  -xv
Jlyunie Bcero mpuUMeEHsITh €€ COBMECTHO C TepeHaNpaBIeHHEM BbIBOJA KOMAaHJIE
more win less, a Takke oboux morokoB STDOUT u STDERR B onpenencHHBIN
(haiiy. DT0 MO3BOJIUT MPOCMOTPETh U BBIBOJ CaMOTO CIICHApHsI, U COOOIICHHS 00
OmmnoOKax:
#!/bin/sh  -xv
# HpuMc)p BO3MOICHOCMEU mpaccuposKku 6 cyeHnapuu
#  KOMaHOHO2O unmepnpemamopda
result="echo "2 * 12 / (2 + 2) | bc
echo Sresult
exit O
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s 3amycka mporpammbl u mepeHanpasienust motokoB STDOUT u STDERR
KOMaHJIe more, IPUMEHSIETCsI CIIeAYIONIas KOMaHa:

Jxvtest 2>&1 | more
ITpuMep BBIBO/IA IIPOIPAMMBI :
1. Uxvtest 2>$1 | more

2. #!/bin/sh  -xv
3. # Ilpumep  6o3modCcHOCHMEl — MPACCUPOBKU 6  CYeHapuu  KOMAHOHO2O
unmepnpemamopa

4 result="echo "2 * 12 / (2+3)" | bc
5. + echo 2 * 12 / (2 + 3)

6. + bc

7 + result=4

8. echo $result

9. + echo 4

10. 4

11. exit O

12. + exit 0

3/1ech MOXKHO YBHJETh BCE JACHCTBUS, BBITOJIHEHHBIE IporpamMmoi. CTpoKH co
3HAaKOM + MpPEACTaBISAIOT co00il pe3ynbTaThl 3THX AeiicTBuil. Hampumep, B cTpoke 3
pe3yabTaT BRIUUCICHUI IPUCBanBaeTCs epeMeHHoH result. [IpeanpuusaTeie nedcTBus
MMOKa3aHbl B CTpOKax 4, 5 u 6. B ctpoke 4 - Bumum komanmy echo, B cTpoke 5 —
3amyck bc W, HaKOHEI, B CTpOKe 6 — TpHCBOCHHE pe3yibTaTa (4) mepeMeHHOM
result.

B sToM xe mpmMepe moka3aHo, Kak paboraeT "packpeITHe" MEpEeMEHHBIX.
Oo6parute BHEMaHKe Ha cTpoku 8—10. B cTpoke 8 mHTEpIpeTaTOp YUTACT BRIpAKECHHE
¢ oneparopom echo. B crpoke 9 packpbiBaeTcsi 3HaUeHHE NTEPEMEHHON, B pe3yJsibTare
4ero BeIpakeHHWe mpeBpamiaercs B "echo 4". B crpoke 10 mewaraercst peanbHBII
BBIBOJI orieparopa echo.

2.5. Tlops10K BHINOJIHEHUSI
1) OtnamuTh creHapuil mporpamMMbl MO YraJblBaHHIO 4HciIa. MakeT mporpamMmbl
TIPECTABIICH HIKE:

#!/bin/sh

# Uepa no yeaovieanuio wucen

clear

guess_count=1 #Cuemyux unuyuanuzupyemcs uavenuem 1

echo

echo "Number guessing game written in bourne shell script”

echo

echo -n "Enter upper limit for guess: "

read up_limit

rnd_number=jot - r 1 1 $ up_limitr' # I[lonyuenue cayuaiinoeo uucia

echo

echo "Irve thought of a number between 1 and $up_limit."

echo
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"

echo - n "Please guess a number between 1 and $up_limit:
read guess
# Cpasnenue co CIyuauHbIM YUCIOM
while true #cmpoka 17
do
if [ $guess - gt $rnd_number | #cmpoxa 19
then
echo
echo "Your guess was too high/ Please try again."
guess_count=3$(3guess_count + 1)
echo - n "Please guess a number between 1 and $up_limit: "
read guess
elif [ $guess -It $rnd_number |
then
echo
echo "Your guess was too low/ Please try again."
guess_count=$(3guess_count + 1)
echo - n "Please guess a number between 1 and $up_limit:

"

read guess
else

break
fi
done

# Mot docmueaem 5moii mouKu, eciu uepox omeadan 4ucio.
echo "Correct!"

echo "yon guessed the number in $guess_count guesses."
exit 0

[lepemenHas guess_count XpaHUT YHCIIO MOIBITOK, CACTAHHBIX UTPOKOM.

Komanna jot BEIOJHSETCS Ul IPUCBOEHHMS TepeMeHHoit rnd _number ciydaiiHoro
Yyucia B JMamna3oHe OT | 10 BepXHEro Mpezena, 3aIaHHOTO MOJIb30BATEIIeM.
[lepemenHas guess COXpaHsIET YHCIIO, BBEICHHOE HTPOKOM.

Omneparop elif mposepser aBa nBa wnm Oonee ycnoBuit (else if). Chauana
BBIIIOJTHSCTCSL orepatop if, eclii yCIIOBHE HWCTHHHO, BBIIIOJHSETCS €ro KO, 3aTeM
yIpaBjeHHe IepelaeTcs CclelyloleMy orepatopy. B crpoke 17 HaumHaercs
OeckoHEeUYHBI MK B cTpoke 19 mpoBepsieTcs yciioBHe: YHCIO, BBEICHHOE HIPOKOM
OoJIblIIe, YeM CiTydaliHOE YHcIIo, BEIOpaHHOE MporpamMMoi. Ecii a, nrpoky BBIBOANTCS
coo0leHre, 3HAYCHHE MEePEeMEHHOW guess count yBeluuuBaeTcsi Ha 1, a 3aTeM
3amparmBaeTcss HoBoe umcio. I[locie Toro, Kak WIpOK BBOAHWT HOBOE YHCIIO, OHO
COXpaHAeTCs B IIEPEMEHHOM guess 1 UK while BemoHseTcs BHOBB. Ecii BBereHHOE
YHCI0 He OOJbBIIE CIy4aiiHOTO 4Ywmcia, omeparop elif mpoBepseT, MeHbIIE M OHO.
Ecnu na, urpoky BBIBOIUTCS COOOIICHHE, 3HAUYEHHE TEPEeMEHHOW guess count
yBeIMUMBaeTCs Ha 1, a 3aTeM 3ampammBaeTcs HoBoe uncio. [Tocie BBoma kit while
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BBITIOJIHSICTCS] BHOBB. 1 HaKOHeIl, €CIIM HU OJTHO M3 YCJIOBUI HE MCTHHHO, 3aITyCKaeTCst
010K else (37ech He Hy)KHBI IIPOBEPKH, BEb €CIIM YUCIO HU OOJBILIC M HU MCHBIIIC,
cleoBaTeIbHO, OHO PaBHO 3araganHomMy). Omepatop else mpepriBaeT O€CKOHEUHBII
OUKJ, U TIporpaMMa IepeaaeT yIpaBlICHHE MEPBOMY OIepaTopy, CICAYIOMIEMY 3a
oreparopom done. [locneHue BbIpaKeHUs MPOrPaMMbl COOOIIAIOT MOJIB30BATEIIO O
TOM, YTO OH yrajajl YHCJIO, ¥ O KOJWYECTBE MPEAIPHUHATHIX MOMBITOK (I 3TOTO
BBIBOJIMTCS 3HAUCHHE ICPEMCHHOW guess _count).
2) Ucmons3oBath yTHinTy crash.
3) Hcmonp30BaTh KOMaHIy grep, HapuMep:
if grep user /etc/passwd>/dev/mull 2> &1
then
echo nonvzosamens user naiioen 6 gaiiie naponet
fi
4) CoznaiiTe 1 3aIllyCTUTE CKPHIIT, ()parMEeHT KOTOPOTO NPUBEICH HUXKE:
if [ | -f SHOME/.profile ]
then
echo "¢aiina Het - ckonmpyem nrabiaoH"
cp /usr/lib/mkuser/sh/profile $HOME/ profile
fi
5) Cozpnaiite u 3aIyCTUTE CKPUNT, (hparMeHT KOTOPOTO MPUBEICH HIDKE:
for dir in /tmp /fusr/tmp /home/tmp
do
find $dir ! -type d -atime +11 -exec rm {}\;
done
6) OTHamuTh CICAYIOIINE CKPHIITHI:
a) IIPOBEpKa yCJIOBHS - IIOKA 1 MEHbILIE WK paBHO 20
#!/bin/sh
# Count from I to 20
i=1
while [ $i -le 20 |
do
echo $i
i=$(8i+1)
done
exit 0
0) IUKJ BEIMOJHAETCS A0 TEX IIOp, TOKA 3HAUCHHWE MEepEeMEHHOW 1 He CTaHeT
6osbie 20
#!/bin/sh
# Count from I to 20
i=1
until [ $i -gt 20 |
do
echo $i
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i=3($i+1)
done
exit 0
7) OTnaguTh CIICAYIOIINE CKPHIITHI:
#!/bin/sh

# [Ipumep nocuuecxkozo onepamopa AND
# B 0annom npumepe echo ne 3anyckaemcs, m.x. VarA =1, VarB ne bonvuie 7,

#noamomy o0ba ycaosus He UCMUHHbL, mecm He npoxodum u soszepawiaem 3HaA4eHue

#0.

VarA=1

VarB=5

while [ $VarA -eg 1] && [ $VarB -gt 7 ]

#coxp 3anuce xomanowl nod nazeanuem test (-eg , ucmuna , ecau 1 = 2

onepanoy.

do

echo "VarA is equal to 1 and VarB is greater than 7"
done
exit 0

#!/bin/sh
# IIpumep nocuueckozo onepamopa OR
#B Oannom cayuae 0ocmamouno, 4moodwvl 0OHO U3 YCIO8ULL ObLIO UCMUHHO.

#Buinonnsemcs 6eckoneuHulll Yyuki ¢ onepamopom echo

/#lIpepsamv - CTRL-C
VarA=1
VarB=5
while [ $VarA -eg 1] || [ $VarB -gt 7 ]
do
echo "VarA is equal to 1 and VarB is greater than 7"
done
exit 0
8) Omaaoums credyrowuil cyenapuii.
#!/bin/sh
# Bv160o0 keadpamuuix kKopHeul uucen 10-20
for num in ' jot 10 10 20’
do
square_root="echo "scale=5; sqrt($num)" | bc -lr'
echo $square_root
done
exit 0

VYrunura jot medataer ctpoky w3 10 umcen, HaumHas ¢ 10 u 3akanumBas 20 (10 10
20), scale=5 yka3piBaeT bc, 4TO B BBIBOJIC YHCIA TIOCIIC CCATUYHON TOUKHU CICIYCT
COXpaHUTh 5 3Havammx udp. 3HAK ; UCHONB3yeTCs U pa3/ielICHNs] OlepaTopoB,
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coJiepKamuxcss B OAHOW cTpoke. DyHKIMs sqrt KoMaHIsl bc  BO3Bpalaer
KBaJpaTHBI KOPEHb M3 33JIaHHOI0 4YHCia, T.K. HWHTCPIPETAToOp 3aMEHSET
MepEeMEHHYI0 e¢ 3HaueHHEeM, bC IMoJydaeT 4HCiIo, a He MMs IepeMeHHou. Jlanee
BBIBOJ KOMaHJBl IepeHampapisercss komannae be. Onuust -1 ykaspiBaeT Ha
HEOOXOJMMOCTh TIPEBAPUTEIILHON 3arpy3kd MaTeMaTH4ecKOW OWOIMOTeKH, TJe
COJIEPIKUTCST PYHKIUS SqTIt.

2.6. Bonpocsl k 3amuTe 1a60paTopHOIi padoThI

1. HasHaueHne ¥ BO3MOXKHOCTH f3bIKa KOMAHIHOTO HHTepmperaropa Bourne
Shell.

2. Yro Takoe ClieHapHil U s 4ero OH NpegHa3HaueH?

3. Ilepeuncaure 6a30BbIe KIIACChl U TUIIBI IIPaB J0OCTyNa K (aiiry.

4. Kakne moJCTaHOBKH BBIIIOJIHSIET KOMAHAHBII HHTEPIIPETATOP?

5. IlosicHUTE UCTI0JIB30BAHUE YCIIOBHBIX OIIEPATOPOB B CKPUIITAX.

6. Ykaxure pasznumuHble  (GopMmarhl KOMaHIbl OPraHH3ALMH IUKIMYECKUX
onepanuii.

7. Ucnionmp3oBanue gorundecknx orneparopoB AND/OR u (hyHKIuii B ClieHapHsX.
8. JIi1st 9ero UCrob3yroTCs (PalIoBBIC TECKPUIITOPHI?

9. Kak BBIOTHUTH OTJIAAKY CLEHApUsi KOMaHHOTO HHTepIpeTaTopa?

10. TTosicHuTe Ha MpUMepe, KaK BBIMOJHSAETCS ITePeXBaT MPEePhIBAHUN?

2.7. CniucoK pexoMeHAyeMoii JIuTepaTypbl

1) PobaueBckmuii A. Omnepanuonnas cucrema UNIX.-CI16.:BHV-Cankr-
[etepbypr, 2010- 528 c.

2) PomanweBa H.M. CucremHoe mnporpamMmHOe obOecnedeHre. YdeOHOE
mocobue. — M.: MI'TY T'A, 2013.

3) PomanueBa H.M. OC Linux: OpUHIMIBI, TEXHOJIOTUH, WHCTPYMCHTBI:
VYuebnoe nocodue. — M.: MI'TY T'A, 2011.
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3. OC LINUX: CPEJICTBA B3AUMO/IEMCTBUS IMPOIIECCOB

3.1. ean 1abopaTopHoii padoThI
Llenblo maHHOI pabOTHI SBISETCS IOJIYyYCHHE HABBIKOB HANMCAaHHS M OTJIAIKH
CHUCTEMHBIX BBI30BOB, 0a30BBIX CPEACTB B3aUMOJICHCTBHS MPOLECCOB (IIOPOXKICHUE
mporecca, 3aMeHa Tejla Ipolecca, B3auMOACHCTBIE IIPU OMOLIX Iiepeaadn/IpueMa
CHUTHAJIOB).

3.2. IlepeyeHbr KoMmeTeHIHii, (opMHPYeMbIX B XOJ€ BbINOJTHEHHS
J1a60paTOpPHOIi padoThI

[Ipodeccnonanphas kommerernus [1K-2:
IK-2.2.5
VYMeeT BBINONHATH TPOBEPKY CHHTAKCHYECKOH IPABMIIBHOCTH  IPOTPAMMEI
pa3paboTarb, OTJIQJUTh M 3aIlyCTHTh CLEHapuil, cojiepkalumii 6a30BbIe CpeICcTBA
B3auMmozeicTus nporeccoB B OC UNIX.

3.3. 3anaHue Ha BBINOJIHEHHE J1a00PaTOPHOI padoThI

1) Hcnons3yst amroputm EBkimmga HamucaTh M OTJIaAWTh IpOrpammy,
3alpamrBaoNyo JBa YUCJa U BHIBOSIILYIO HX HAUOOJIBLINI OOIINIT NeTUTeNb.
Brumanue: TpoBepbTe  HalWMdMe KOMIIUIATOpPA CC MIM gcc Ha Bamem
KOMITBIOTEPE.

2) HamucaTh W OTIaguTh MpOrpaMMy, MPUHUMAIONIYI0 W3 KOMAaHTHOMN
cTpoku 2 yucia. Ecim 9TH 4ucna paBHBI, BBIBECTH Ha DKPaH TOJBKO OJHO
YHCII0, €CJIM HET — BBIBECTH YHCIIA B IIOPSAIKE BO3PACTAHHS.

3) Hanucate n oTyiaquTh NporpaMMy, OIPECINIAIONIYIO SIBISCTCS M (aiin
ucnosHsieMblM Qaiiom ¢opmara ELF. IlporpamMma 1no/pkHa 3ampocuTh Yy
nons3oBatenss uMs  (aima. Ecam  ¢aiin HE yIacTes OTKPBITH,
MpOaHAIU3UPOBATh OIIMOKY U BBLAATH COOTBETCTBYIOIIEE COOOIIECHHE.

4) Hanmcats mpuMmep ImporpaMMBbl, KOTOpas 3allyCKaeT U CBSA3BIBACT KaHAJIOM
JIBa TIpoliecca: BBIBOJ COJEPKMMOTO KaTajora M ImojcueT KoiudectBa cTpok (Is m
wc).

5) Hammcatp monp30BaTenbCKyto (QyHKIHIO 0OpaOOTKM CHTHAda. YCTaHOBKA
00pabOTKU CUTHANA IMPOUCXOIUT OIHOPa30BO (00padaThIBACTCS TOJBKO OJHO
coOBITHE, CBS3aHHOE C mosiBIieHHeM JaHHoro curHana SIGALRM). Bosppar u3
(byHKIMU-00paboTurKa MPOUCXOIUT B TOUYKY IPEPhIBAHKS IIPOIECCa.

3.4. OcHOBHbIE TeOpeTHYECKHE CBeIeHUS
3.4.1. YcTaHOBKA KOMIIIJISITOPA
Kommumsitop GNU C Compiler mpencraBisier co0oif HaOOp MCTIOTHIEMBIX
¢aitnoB n 6ubmmoTex. g TOro 4TOOBI MOCTAaBUTH JTI000H rpm-TakeT B KOHCOJIH
Hajgo HabpaTbh KOMaHIy
rpm -i [uma_naxema] ,
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B KDE cnenyer ucnons3oBats nporpamMmmy KPackager. Ciaegyer moMHUTE, 4TO
MEXJy NaKeTaMHd MOXET CYyIIeCTBOBAaTb  3aBUCUMOCTb, T.€. OAMH MaKeT
HEBO3MOXKHO TTOCTAaBUTh 0€3 MpeBapUTEIbHONH YyCTAaHOBKH Ipyroro. B ciydae
¢ ASPLinux, mpu HCIOIB30BaHUU THUIIMYHOW KOMIUICKTAI[UH, TP yCTaHOBKE
OTIEPAI[HOHHOM CUCTEMBI gCC HE CTAaBUTCS.

3.4.2 Komnuasiuust

[ponenypa co3nanus OONBIIMHCTBA MPHIOKEHUH sBIsieTcs obmieid. [lepBoi
¢dazoif ABmAETCS CcTaAWd KOMIIUIAINH, Koraa (aiiisl C HWCXOIHBIMH TEKCTaMH
MIPOTpaMMBbl, BKJIIOYast (ailyibl 3arojoBKOB, 00pabaTHIBAIOTCS KOMITMIISITOPOM CC.
[TapaMeTpbl KOMIWIANMK 3afaroTcd JuO0 ¢ ToMomusio daitna makefile, 160
SIBHBIM yKa3aHHEM HEOOXOIMUMBIX ONIHH KOMITHIIATOpa B KOMaHIHOW CTpoke. B
UTOre KOMIMJIITOP CO3/aeT Ha0Op INPOMEKYTOYHBIX OOBEKTHBIX (hailyoB.
TpaauIMOHHO UMEHA CO3JIaHHBIX 0OBEKTHBIX (PaillIoB UMEIOT CYPHHUKC « .0».

Ha crneayromieit craguu 5TH (ailibl ¢ MOMOIIBI0 pemakrtopa cBsizeld [Id
CBSA3BIBAIOTCS JPYT C JPYrOM W C pa3iHYHBIMH OHOIHOTEKaMH, BKIIOYas
CTaHJApTHYI0 OMONMOTEKy 1O YMOJYaHMIO ¥  OMONMOTEKH, YyKa3aHHBIE
MOJb30BaTENIeM B KadecTBEe mapameTpoB. IIpm 3TOM penakTtop CBsA3EeH MOKET
BEITIONHATECS B JIBYX PEXKHMax: CTaTHYECKOM W AHMHAMHUYECKOM, YTO 3aJaeTCs
COOTBETCTBYIOLIMMHU ONIUAMH. B craTnueckom, Hanboee TpaJUIIMOHHOM PEXUME
CBSI3BIBAIOTCS BCE OOBEKTHBICE MOJIYIM W CTaTHYECKHE OMOJMOTEKHM (MX HMEHa
nmerT cypdukc «.a»), MPOU3BOJUTCS pa3pelieHHe BCEX BHEUIHUX CCBIJIOK
MOAYJeH ¥ CO3MaeTcsl CIMHBIA HWCTONHSAEMBIH (dali, coaepkamuil  Bech
HEOOXOJUMBIN Ul BBINOJHEHHs KoJ. Bo BTOpoM ciiydae, pelakTop CBs3ei IO
BO3MOKHOCTH MOJKITIOYAeT pasjenseMble OnOmuoTekn (MMEeHa 3THX OnbimoTex
uMeroT cyhduke «.so»). B pesynbraTe co3maeTcs HCIOMHIEMBIH (aiiil, K KOTOPOMY
B IIpolecce 3alycka Ha BBIOJIHEHHE OyAyT IOJKIIOUCHBI BCE pas3jessieMble
00BbeKkThl. B 000MX cioy4asx MO YMOJIYaHHIO CO3[ACTCsS HCIOJHSICMBIN (ailr ¢
UMECHEM a.out.

B UNIX/LINUX mpu WCIONB30BaHUM KOMITHIIATOpA ECC HMCXOTHHUK
pOrpaMMBbl THIIETCST B OOBIYHOM  TEKCTOBOM  pemakTope  (Hampumep
BCTPOGHHBIA B mc PEAAKTOP) M COXPAHIETCS C paclIupeHneM .c. Jlanee HCXOTHUK
TpPaHCIHPYETCS:

$cc -¢ [uma_ucxoonoeo ¢pavinal
IOCIIe TaHHOW KOMAH/IBI ITOIy4aeTcsi 00BEKTHBIN (hailll ¢ pacmupeHneM .o (eciiu He
OBUTO OMIMOOK) ¥ KOMITUITHPYETCS:

$ cc -0 [umsa_ucnoansemozo _¢haiina] [ums_ob6vexmuozco ¢aiinal
I0CJIE JAHHOW KOMaH/Ibl OJIy4aeTCsl UCTIOJIHIEMBbIH aiii.

Jl1st 1OCTaTOYHO MPOCTHIX 3a7a4 Bce (a3bl aBTOMATHUYECKH BBITIONHSIOTCS
BBI30BOM KOMaH/IbI:

$ make [ums ucxoonoeo ¢aiina be3 pacwupenus]

3aMeTHM, YTO KOMaHAa c¢C SBIFIETCS MTPOTPaMMHON  OOOJIOUKOH U
KOMIIUJISITOPA, U PEJaKTOpa CBs3el, KOTOPYIO M PEKOMEHIYETCsl HCIOIb30BaTh MpU
CO3/TaHUH MTPOTPAMM.
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3.4.3 ®opmaThl HCNIOTHAEMBIX (aiijioB

B GonbrinHCTBE COBpeMEHHBIX onepaioHHbx cucteM UNIX mcmnonb3yroTes
JBa CTaHAApTHBEIX popmarta ucnonageMsx ¢aitnos — COFF (Common Object File
Format) u ELF (Executable and Linking Format).

Onwucanue (HopMaTOB HCIONHAEMBIX (HallJIoB HEOOXOAMMO Ui OIMHCAHUS
0a30BO#  (DYHKIIMOHAIBHOCTH SIpa OMNEpaIlMOHHON cucteMbl. HMHpopmanms,
XpaHsmascs B wucrnoiHsieMblx (aimax ¢opmarax COFF u ELF mno3Bomser
MOTyYUTh WHGPOPMAIHIO I pabOTHl NPHIOKEHUS W CHCTEMBI B IIEJIOM: KaKhe
4acTH MPOrpaMMbl HEOOXOJMMO 3arpy3uTh B IaMsTh; Kak CO31aeTcs 00JacTh
HEUHHUIMATU3UPOBAHHBIX JAHHBIX; TJ¢ B MaMITH pacloaraloTcsl HHCTPYKLIHU U
NAaHHBIE MPOTpaMMBI, Kakue OWOMHOTEKH HEOOXOOMMBI U  BBITIOTHCHUS
MpOrpaMMbl; KaK CBs3aH HUCIOJHICMBIH (ailnl Ha Iucke; oOpa3 MpOrpaMMbl B
MaMSATH U JUCKOBas 007acTh CBOMMHTA.

Ba3oBas cTpyKTypa mamsTH AJIS MPOLECCOB, 3aTPYKEHHBIX U3 HCIIOIHAEMBIX
¢atinoB popmatroB COFF n ELF conepXuT oJHU M T€ e OCHOBHBIC KOMITOHEHTHI
(cerMeHTBl KOJa, JaHHBIX, CTEKa), XOTS pPACHOJ0XKEHHE CErMEHTOB pPa3JIMYHO.
HeszaBucumo ot hopmaTa uconHseMoro ¢aiiia BUpTyalIbHBIC aapeca Iporecca He
MOTYT BBIXOJHUTH 32 Ipeaessl 3 ['0air.

Dopmam ELF
®opmatr ELF umeer ¢aiiner meckompkux tumoB. Crammapt ELF pasmmgaer
CIEeAYIOIINE TUIIBL:

1. Ilepemewgaemuiti ¢hauin (relocatable file), xpaHAIUi WHCTPYKIIMU W JNaHHBIC,
KOTOpBIE MOTYT OBITH CBSI3aHBI C APYTUMH OO0BEeKTHbIMH (aiinamu. Pe3yib-
TaTOM TAaKOTO CBS3BIBAHHS MOXET OBITh HWCIOJHICMBIH Qain win
pasaenseMblii 0ObEKTHBIN (aiii.

2. Pazoensemvii obvexmuwiti  ¢patin  (shared object file) Takke comepxut
WHCTPYKIHH W TAaHHBIC, HO MOXXET OBITh MCIIOJIB30BAH JABYMs CIIOCOOaMHU.
B mepBoMm cmyuae, OH MOXeET OBITh CBSI3aH C APYTMMH IepeMelaeMbIMU
(daitmamMmu W pasnenseMbIMH OOBEKTHBIMH (haiimaMu, B pe3ysbTaTe dYero
Oyner co3naH HOBBI 00BbeKTHHIN (aitn. Bo BTOpom cimydae, mpu 3amycke
MPOTPAMMBI Ha  BBINIOJIHEHHE  OMNEpaIOHHas  CHCTEMa  MOXET
MUHAMHUYECKH CBSA3aTh €T0 C MCIIOJHSIEMBIM (aifjloM MMPOTpaMMEI, B Pe3yIbTaTe
yero OyJaeT co3JaH HCIOJHSAEMbIN 00pa3 mporpaMMel. B mocnenHeMm ciydae
peYb UACT O pa3AeseMbIX OHMOIHOTEKAX.

3. Ucnonnsiemolii  ¢hatin XpaHUT IIOJIHOC OIKCAHHE, I[O3BOJIAIONICE CHCTEME
co3ngaTh oOpa3 mporecca. OH COHEPKUT WHCTPYKIWH, NAHHBIC, OMHMCAHHUE
HEOOXOJIMMBIX pa3JelsieMblX OOBEKTHBIX (aiIoB, a Takke HEOOXO0AUMYIO
CHMBOJIBHYIO U OTJIIaJ0YHYI0 HH(OPMALHUIO.

ELF-ghaiin

3aronoBok ELF-daiina mmeer ¢ukcupoBaHHOoe pacmonoxkerne. OcTanbHbe
KOMITOHEHTBI Pa3MEIIaloTCS B COOTBETCTBUHU C WH(OpMAIMEH, XpaHsIIeiics B 3aro-
noBke. Takum 00pa3oM, 3aroJIOBOK COJICPIKUT OOlee OINMCaHue CTPYKTYphl (aiiia,
pacIoNIoKEeHNE OTACTBHBIX KOMITOHEHTOB M HMX pa3Mephl. [10CKOIBKY 3arojoBOK



26

ELF-¢aiina onpenenseT ero cTpykTypy, B Tadnuiie 3.1 npuBeneHs! 60siee moapoOHO
I10JIS1 3ar0JIOBKA.
Ta6muna 3.1 —ITons 3aronoska ELF-daiina

ITone Onucanue

1 2

e ident [ ] MaccuB 6aiT, KaKIblil U3 KOTOPBIX ONpPEIEIIET HEKOTOPYIO OOIIYI0
xapakTepucTuky Qaiina: popmar daiina (ELF), Homep Bepcun,
APXUTEKTYPY ,, CUCTeMBI (32-pa3psiaHas win 64-paspsiaHas) u T. .
e type Tun daiina

e machine | ApXUTeKTypa anmnapaTHO 1aThOpMBblL, 151 KOTOPOH CO3/aH TaHHBII
taiin

e _version Howmep Bepcun ELF-dopmata. O6bI4HO OmpeaessieTcst Kak
EV_CURRENC (tekymasi), 4To 03Ha4aeT HOCIIESTHIO BEPCUIO

e _entry BuptyanbHblii agpec, Mo KOTOPOMY CUCTEMON OyIeT nepeaaHo
yIpaBJIeHHE 1OCJIe 3arpy3KH POrpaMmbl (TOYKa BX0/1a)

e _phoff Pacrionoskenue (cMmerieHne ot Havasia Qaiiia) TaOJIHIEI 3ar0JIOBKOB
IIPOrpaMMmBbl

e shof Pacmnonosxenue TabiIMIbI 3ar0JI0BKOB CEKIIUAN

1 2

e chsize Pasmep 3aronoBka

e phentsize | Pa3mep kax/0ro 3arojioBKa mporpaMMel

e phnum Umncio 3aroJ0BKOB IPOrPAMMBbL

e shentsize | Pasmep kaxxa0ro 3arojoBka cermMeHTa (CeKIiH)

e_shnum Uuciio 3arosoBKOB CErMEHTOB (CeKLUit)
e shstrndx | PacnonoskeHue cermMeHTa, CoJIepKamiero TabJIuily CTpoK

Wudopmarnyst, coneprkaiiascs B TaONUIIe 3aroJIOBKOB IIPOrPaMMBbI, YKa3blBaeT
Aapy, Kak co3gaTh oOpa3 Tmporecca W3 CeTMEHTOB. bBOJBIIMHCTBO CETMEHTOB
KONUPYIOTCst (0TOOpaKaroTcs) B MaMsATh M IPEJICTABISIIOT COO0H COOTBETCTBYIOIHE
CETMEHTBHI IIPOIIECCa MPHU €T0 BRITOIHEHUH, HATPUMEP, CETMEHTHI KOAa WIIN TaHHBIX.

Kaxxnplif 3arojoBoK cermMeHTa HpOrpaMMbl OINUCHIBAET OJIMH CETMEHT U
COZICPIKHT CIEAYIOLIYI0 HH(POPMALIHUIO:

- TUII CETMEHTA U AEUCTBUS ONEPALIMOHHON CUCTEMBI C JaHHBIM CEIMEHTOM;

- pacroJoXeHHe cerMeHTa B (aiiie;

- CTapTOBBIN a/ipec CErMEHTa B BUPTYAJIbHOU aMSTH IIPOLECCA;

- pasmep cermMeHTa B (Qaiiie;

- pa3Mep CerMeHTa B MaMsTH;

- (hmarum gOCTyma K CETMEHTY (3aIiCh, YTCHIE, BHITIOITHEHHE).

Yacte cermentoB umeeT tun LOAD, mpeanuchiBarommii sSApy MpH 3amycke
nporpaMmbl Ha BBIIOJIHEHHE CO3[aTh COOTBETCTBYIOUIME O3THUM CETMEHTaM
CTPYKTYPbl JaHHBIX, Ha3bIBaeMble 001aCmAMY, OIPEACIAIONE HENPEepPHIBHBIC
YYaCTKH BUPTYAIFHON MAMSTH TPOIEcca U CBI3aHHBIC C HUMH aTpHOyTHl. CerMeHr,
pacniosnokenne koroporo B ELF-(aiine ykazaHo B COOTBETCTBYIOLIEM 3arosioBKE
IpOrpaMMBl, OyZeT OTOOpaKEH B CO3AaHHYIO 00JacTh, BUPTYaIbHBIH aapec Hadaida
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KOTOpOH Takxke YyKa3aH B 3arojioBke mHporpammsbl. K cermMeHTam Takoro THIa
OTHOCSITCS, HAIIPUMEP, CETMEHTBI, COZIEPIKaIle HMHCTPYKLMK TIPOTpaMMBbI (KOJI) U ee
nanuele. Ecnm pasmep cermeHTa MeHble pasmepa oOJIacTH, HEHMCIOJIb30BAaHHOE
MPOCTPAHCTBO MOJKET OBITH 3alOJHEHO HYJSIMH. Takoil MeXaHW3M, B YaCTHOCTH
HCIOJIb3YeTCs IPU CO3/IaHUH HEMHUIMAIU3UPOBAHHBIX JaHHBIX nporecca (BSS).

B cermente Ttuma INTERP Xxpanutcs mnporpaMmHbBIM HHTEpIIPETATOP.
JIaHHBII THII CETMEHTa HCHOJB3YeTCsA I IPOrpaMM, KOTOPBIM HEOOXOAUMO
TUHaMHIYecKoe cBs3biBaHNe. CyTh JMHAMHYECCKOTO CBSI3BIBAHMS 3aKIIFOYACTCS B TOM,
YTO OTJIEJIbHBIC KOMIIOHEHTHI HCHONHsIeMOoro (aiina (pasaernsemMble 00beKTHBIC (aii-
JIbI) TIO/IKJIFOYAIOTCSI HE Ha dTane KOMIMWJISIIMK, a Ha JTalle 3arycka MporpaMmbl Ha
BEIMONIHEHKE. VMs (aiina, SBISIOMIETOCS OUHAMUYECKUM PeOaKkmopom césasell,
XpaHMTCS B JIAaHHOM CerMeHTe. B mporecce 3amycka mporpamMMbl Ha BBIITOJHEHHE
SIIPO  CO3/IaeT o0pas Tporiecca, WCIONb3ys yKa3aHHBIA penakTop cBs3edl. Takum
o0pa3om, IepBOHAYAIBLHO B MaMTh 3arpy)kaeTcsi He HMCXOJHAas IMporpaMma, a
JIMHAMHUYECKUH penakTop cBszed. Ha cienyromem stane AMHaMUYECKUH pelakTop
cBsi3eit coBmectHO ¢ siapom UNIX cosparor monHblid 06pa3 ucnoaHsemoro (aiina.
JluHaMuueckuii pegakTop 3arpykaer HeoOXOJHMMble pasjelisieMble  OOBEKTHbIC
Gdaifpl, WMEHa KOTOPBIX XPaHATCA B  OTHENBHBIX CETMEHTaX HCXOIHOTO
UCIIONIHAEMOTo (haiyia, ¥ TPOU3BOAUT TpeOyemoe pasMelleHHe U CBsi3biBaHue. B
3aKJIIOYCHHUE YIPaBIICHUE NIepeIaeTcs HCXOIHOI mporpaMme.

3aBepinaet (haiin TadnuIla 3aroJ0BKOB pazdenos Wi cekyutl (section). Pasmesbt
(cexmuii) ompenensroT paszaensl (aina, UCTOIb3yeMble JUIS CBS3BIBAHUS C IPYTHMHU
MOAYJISIMA B IIpOIleCCe KOMIWIILMU MM TPH JMHAMHYECKOM  CBSI3bIBAaHHU.
COOTBETCTBEHHO, 3arojIOBKA COICP)KaT BCIO HEOOXOAMMYI0 WH(OPMAIHIO JUIS
OIMMCAaHWS ATUX pazfenoB. Kak mpaBmio, pasgensl comepskaT Oojee JeTalbHYIO
nHMOpMaLMIO O CerMeHTax. Tak, Hampumep, CErMEHT KOJa MOXKET COCTOSTH M3
HECKOJIBKUX PAa3JeNioB, TaKUX KaK XJMI-TaONWIA Ui XPaHCHHS WHIICKCOB HCIIOJb-
3yeMBIX B IPOrpaMMe CHMBOJIOB, pa3jiell MHUIMAIU3AIHOHHOIO KOJa IPOrpaMMBl,
TabJHIa CBSI3BIBAHMS, MCHONb3yeMasl AUHAMHYECKIM PEIaKTOpOM, a TaKKe pasmed,
coziepKaIInii COOCTBEHHO MHCTPYKIIMH NPOTPAMMBI.

Cnengyer o0paTuTh BHUMaHUE Ha TO, 4To B Hawyane ELF-¢aiima crout
curHatypa 'Ox7fELF' , mo xoTopoil MOXXHO ompeaenuTh Gopmar (aiima (MaccuB
0ailT, KaxIbli W3 KOTOPBIX OIpENeNsieT HEKOTOPYIO OOILIyI0 XapaKTepPHCTHUKY
¢daiima: ¢opmatr ¢aitma (ELF), HOMep Bepcum, apXuUTEKTypy cucteMbl (32-
paspaaHas win 64-paspsaaHas) U T. 1.).

3.4.5 O0mas cTpyKTYpa NporpaMMsl

OOmas cTpyKTypa NporpaMMBbl BBITJISIUT CIIETYIOMINM 00pa3oM:

#include <stdio.h> //cmandapmHuyie 3a2010804HbIE Qaiinbl
#include «my_file.h» //nonv3osamenvcKue 3a2010804HbLE (Datiibl
main (int argc, char* argv[])  //@yuxyus main u ee napamempul

{

printf(«Hello world!!'\ny); //cmanoapmuvle dynryuu

my_printf(«Hello_user!!"\n»), //noav308amenvckue GyHKyuu
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return 0;
/
B npusenenHoii cTpykrype:

int argc - KOIMMYECTBO apryMEHTOB KOMaHIHOW cTpokd. Eciam mporpamma
3amylneHa 6e3 apryMeHToB arge = 1.

char* argv[] - MaccuB yka3zaTeliell Ha apryMEeHThl KOMaHTHOW CTPOKH,

argv[0] - Bceraa uMsi IporpaMmal.

3.4.6 IlporpaMMHbIe KAHAJIbI

Jlns opraHu3aly B3aUMOJEHCTBUE MEXIY HECKOIbKMMH IIPOLECCAMH IMyTeM
nepeAayy JaHHbIX OT OJHOTO Impouecca k apyromy B cucreme UNIX ucnosbsyrores
kaHanbl. C TOYKM 3pEHUSI MPOTPaMMBI, KaHANl €CTh HEeKas CYIIHOCTh, OOJamaromast
nBymst aitnoeiMu neckpunropamu (DJ]). Uepes onuna D] nporecc MoxKeT 3amicarhb
nHpOpMaIMIO B KaHal, yepe3 Apyroid DJI mporecc MOXKET 4nuTath HHOOPMAIHIO U3
kaHasa. Tak KaKk KaHaJl 3TO HEYTO, CBSI3aHHOE ¢ (haiIOBEIMHU JIECKPHIITOPAMHU, TO KaHAJ
MOXET TepelaBaThCs 10 HACIEACTBY JOYEPHHM IIpOIleccaM. JTO O3HAYAET, YTO JiBa
POZCTBEHHBIX ITpOLIECCa MOTYT 00JIalaTh OJTHUM M TEM K€ KaHaJIOM, T.€. €CIIH OJNH
MpOLIeCcC 3alHIIeT KAaKylo-TO HMH(GOPMAaNMIO B KaHAI, TO APYroil MPOIecC MOXKET
MIPOYECTh ATy HH(POPMAIIHIO U3 3TOTO JKE KaHaja.

QyHKYUU OYOIUPOBAHUSL PALIOBLIX OCCKPUNIMOPOE

int dup(fd); int dup2(fd, to_fd);

int fd; int fd, to_fd,

AprymenToM QyHKIpH dup sBisercss (aIoBBIA JECKPUITOP OTKPHITOTO B
JlaHHOM Iiporiecce (aira. DTa QyHKUMS Bo3Bpamaer -1 B TOM ciydae eciu
oOparieHue He TIpopadoTano, U 3HaYeHHue OoJbIe TUO0 paBHOE HYIIO, eclu padoTa
(GYHKIUHM yCIEITHO 3aBepiimiack. PaboTa (YHKIUHM 3aKI0YaeTcs B TOM, 9YTO
ocymiectBisiercst ayonuposanue OJ B HekoTopsiii cBoOoaHbIH DJI. T.e. MOXKHO Kak ObI
poayOIMPOBATh OTKPHITHIN (hafir.

Gynkuust dup2 nyonupyer daitnopsiii geckpunrtop fd B HeKOTOpBIH (haiiioBbIi
neckpunTop ¢ HomepoM to fd. Ipu aTom, ecim ipu obpareHny k 3Toi pyrkmm O]
B KOTOPBI MBI XOTHUM IyOJMpOBaTh OBUT 3aHST, TO MPOUCXOMHUT 3aKpbITHE (aiina,
pabotatomiero ¢ atuM DJ1, u nepeonpeneneane GJI. Paccmorpum nprmep:

int fd,

chars[80];

fd = open ("a.txt",O_RDONLY);
dup? (fd,0);

close (fd);

gets (5,80);

IIporpamma OTKpbIBaeT ¢aili ¢ MMeHeM a.txt ToNbKo Ha uTeHue. DailmoBbIit
JIECKPHUIITOP, KOTOPBIA OymeT cBs3aH ¢ 3TuM (aitmom, Haxommrtces B fd. Jlamee
nporpamMmma obOpamaercs k (QyHkuuu dup2, B pesynbraTe uHero OyaeT 3aMeHeH
CTaHIApPTHBIA BBOJ Ipoliecca Ha paboTy c ¢aitmoM a.txt. Jlamee MOXHO 3aKpBITh
neckpuntop fd. DyHKIws gets mpouTeT OUePeIHYI0 CTPOKY U3 (haitna a.txt.
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Ocobennocmu pabomvl ¢ KAHAIOM

IMon xpanenue wuHGOpPMAIMU T[epeaBacMOil uepe3 KaHal BBIICIACTCS
HEKOTOPBIH (PHMKCHPOBAHHBIH 00BEM OIEPAaTHBHOM MaMATH. B HEKOTOPHIX cHCTeMax
9TOT Oydep MOKeT ObITh MPOMODKCH HA BHEIIHIOW MaMsATh. UTO MPOUCXOIUT, €CITU
mporiecc XOdueT 3amucarh WH(POpPMANWI0O B KaHal, HO Oydep NepenoiHeH, WITN
mpodecTh HHMOPMALIMIO U3 KaHAlla, HO B Oydepe HeT elle JaHHbIX? B obonx ciygasx
MIPOIIeCC MPUOCTAHABIUBAECT CBOE BBITIOJIHEHHE M JTOKUIAETCS, TIOKa HE OCBOOOIUTCS
MeCTO 700, COOTBETCTBEHHO, TIOKAa B KaHAJIe HE TOSBUTCS nHpopmarmsa. Hamo
3aMETUTh, YTO B ATUX CIydasx padoTa mporecca MOKET U3MEHITHCS B 3aBUCUMOCTH
OT YCTAaHOBJICHHBIX ITaPaMETPOB, KOTOPBIE MOXKHO MEHATH TporpammHO. Jlis
peanu3alMy KaHAJIOB B CHCTEME HCIOJb3yeTcsl (yHKIus pipe. ApPrymMEeHTOM
9TOW (YHKIIMH HOJDKEH OBITh yKa3aTellb Ha MACCUB JIBYX LIEJIBIX MEPEMEHHBIX:

int pipe (pipes);

int pipes[2];

HyneBoii ameMeHT MaccuBa mocie oOpaiieHus K GyHKuuu pipe nomydaet O] mns
YTEHUs, TMEPBbIM 3jIeMeHT 3Toro maccusa nonydaer DJ] nns 3anucu. Ecnu Her
cBoOomHpIX DJI, To 3Ta (QyHKIWMS Bo3Bpamaer -1. IlpusHak koHma daiima s
CUMTBIBAIOIIETO JIECKPUIITOPA HE OyIET MOIYYEH IO TeX IMOp, IMOKAa HE 3aKPBITHI BCE
JIECKPHUIITOPHI, CBSI3aHHBIE C 3aITUCHIO B ATOT KaHAJ.
PaccmoTpum HeOOMBIION TIPUME:

char *s = "Dmo npumep'’;

char b[80];

int pipes[2];

pipe (pipes);

write (pipes[l],s, strlen(s)+1);

read (pipes[0],s, strlen(s)+I),
DTO0 mpuUMep KOMUPOBAHUS CTPOKH (ITOHATHO, YTO TaK KOIIHUPOBATh CTPOKH HE HAJO0, U
BOOOIIEe HHUKTO (QYHKIMEW pipe B MIpeaenax OTHOTO Ipolecca He Ioyb3yercs). B
9TOM MPHUMEPE U B MOCIEAYIOMIUX HE 00padaThIBAKOTCS CIIydand OTKa3a.

3.4.7 Curnanni

BsanMoneiicTBe MEXOy IpolieccaMd MOXKHO OCYIICCTBUTH C TOMOIIBIO
npuema-niepeiadn  curHaioB. B cucreme UniX MOXHO MOCTPOUTH aHAJIOTHIO
MEXaHM3MY TIPEPHIBAHUN W3 HEKOTOPBIX COOBITHH, KOTOPBIE MOTYT BO3HHKATh IPH
paboTe mpoLeccos.

OTH CcOOBITHS, TaKKe KaK TPEPBHIBAHUSA, OJHO3HAYHO OIPENEICHBI IS
koHKpeTHOM Bepcuu OC, T.e. ompenelncH HAa0OpP CUTHANIOB. BO3HUKHOBEHHE
CUTHAJIOB, MMOYTH TAKXXE KaK U BOSHUKHOBEHHE MPEPBHIBAHUN MOYKET MPOUCXOIUTH I10
CIICYIOIINM TIPHYUHAM:

- HEKOTOPOE COOBITHE BHYTPH MPOrPaMMbI, HAPUMED, JCICHUC HA HOJb

WJTH TIEPETIOTHEHNE;

- coObITHe, CBSI3AHHOE C TPUXOJOM HEKOTOpOoH HH(OpPManuu OT

yCTpoiicTBa, HampuMmep, COOBITHE, CBS3aHHOE C Tepenaveil OT KIaBHATYPHI

komOunanuu "Ctrl+C";
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- COOBITHE, CBA3aHHOE C BO3JCHCTBHEM OJHOTO Mpolecca Ha JPYrow,

Hanpumep, "SIG_KILL".

Cucrema nmeeT (UKCUPOBAHHBIN HAOOP COOBITHIL, KOTOPHIE MOTYT BO3HHUKATB.
Kaxnoe coObITHE MMEET CBOE YHUKAIBHOE MMsl, 3TH UMEHA OOBIYHO €IMHBI IS BCEX
Bepcuii Unix. Takue umena Ha3bIBalOTCsl curHajaMmu. llepedenb curnaios
Haxoautes B include-gaiine "signal.h".

[poToTum GpyHKIMH 00PaOOTKU CUTHAIIA!

void (* signal (sig, fun)) ()

int sig;

void (* fun) ();

[Ipu oOpamenny k signal mepenaem: sig — MM CHTHAJA, fun — ykasaTenp Ha
¢dyHKIMIO, KOTOpas Oyner oOpabaThiBaTh COOBITHE, CBS3aHHOE C BO3HHKHOBEHHEM
atoro curHana. OHa BO3BpaIlaeT yKazaTelb Ha MPEIbIIYIyI0 (QYHKIHNIO 00paboTKH
JTAHHOTO CUTHAJA.

Co0bITHE, CBSI3aHHOE C BO3HUKHOBEHHEM CHUTHAIA MOXKET OBITh 00paboTaHo B
cucTeMe TpeMst criocodamu:

SIG_ DEF — crangapTHas peakius Ha CHTHAJ, KOTOpas IMperycMOTpeHa
CHCTEMOI;

SIG_IGN — urHopupoBaHue CUrHana (CleayeT OTMETUTb, YTO JAJeKO He BCe
CHUTHAJIBI MOJKHO UTHOpHPOBaTh, Hanpumep, SIG_KILL).

Eure 1Be GpyHKINYM, KOTOpbIe HEOOXOMMBI ISl OpPraHU3aI[MH B3aUMOACHCTBHS
MEKy MPOLECCaMH:

- int kifl(int pid, sig) — 510 QyHKIM nepeaaun curnana npoueccy. Ona
paboTtaet ciexyromuM 00pa3oM: Mporeccy ¢ HoMepoM pid OCyIIeCTBISETCS MOTBITKA
nepesiadyl CUrHaia, 3Ha4eHNe KOTOPOro paBHO sig. COOTBETCTBEHHO, CUTHAII MOXET
OBITB Iepesial B paMKax IPOIIECCOB, NMPUHAUISKAIMX oaHol rpynme. Kox orsera: -
1, ecnu curHan nepenars He yaanock. @ynkums kill Moxxer ucronb3oBaTbes s
MIPOBEPKH CYIIECTBOBAHUS ITpoliecca ¢ 331aHHbIM HaeHTHrKaTopoM. Eciu yHkims
BEITTONTHSAETCSA ¢ sig=0, TO 3TO TECTOBBIH CHUTHAJ, KOTOPHIA OMPEACISIeT - MOKHO FITH
HE TIEpeaaTh MPOIECCY CHTHAJ, €CIIM MOXHO, TO Kox otBeta kill orimmyen ot "-1".
Ecmu pid=0, To 3amaHHBIA CHUTHaN TepemaaeTcs BCEM TIpoleccaM, BXOMISIIUM B
TpyIHITy.

- int wait(int *wail rel). Oxxuganue coObITHSI B JIOYEpPHEM IIpoLecce.
Ecnu ero Her, TOo ynpasieHHe BO3BpallaeTcsi cpa3y ke ¢ kogom orsera "-1". Ecinu B
JIOYepHEeM TMPOLIECCe BO3HUKIO COOBITHE, TO aHATU3UPYIOTCS Miagmue 16 OuT B
3HAa4YeHUN wait_ret:

- €ClIM JIOYEpHUH NpoLecc MNPUOCTAHOBIECH (TPACCUPOBKA WM MOIyYCHHE
CHUTHaJIA), TOrAa crapmme § OuT wait ret - KOJ CHTHajma, KOTOPBIH MOTYYHIT
JIOYEpHUI Ipoliece, a Mitaamue coaepxkar kox 0177.

- €CJIM JIOUSPHUH MPOIIECC YCIICIITHO 3aBEPIIIIICS Yepe3 oOpareHne K QyHKIIH
exit. Torma mimagmme 8 OWT paBHBI HyJIO, a cTapiide 8 OWT paBHBI KOIY,
yCTaHOBJIEHHOMY (DyHKIIHEH exit.
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- €CIIH JOYEepHUN TPOLECC 3aBEpIIMJICS M3-32 BO3HMKHOBEHHUS y HEro
HEoOpadaThIBAGMOT0 CUTHAJA, TO cTapiine § OUT paBHBI HYIIO, a MJIAJIINC - HOMEP
CUTHaJIa, KOTOPBIN 3aBEepUINII ITPOIIECC.

OyHKIMS wait Bo3BpamaeT HICHTH(HUKATOpP Tpolecca B CIydae YCICIIHOTO
BBINOJIHEHUST U "-1" B IPOTHBHOM citydae. Eciii 0J1HO M3 HmepedncIIeHHBIX COOBITHIH
MIPOM30MIIO 10 oOpameHns K (QYHKIHH, TO PE3yIbTaT BO3BPAIIACTCS Cpasy ke, TO
©CTh HUKAKOTO OKUJIAHUs HE MPOUCXOMIUT, ITO TOBOPUT O TOM, YTO MH(OpMALHUS O
COOBITHSX B TIporiecce O€3BO3BPATHO HE TEPSACTCS.

PaccMoTpum npumep MHOTOITPOLIECCHOTO B3aUMOICHCTBHSL.
alr()

{
printf ("\n boicmpee!!!\n");
signal (SIG_ALRM, alr);
/
main ()
{
char s[80];
int pid;
signal(SIG_ALRM, alr);
if (pid=fork())
Jor (;;)
{
sleep(5); kill(pid, SIG_ALRM); /* npuocmanagnusaem npoyecc Ha 5 cexyno
u omnpasasem cuenan SIG_ALRM
oouepHemy npoyeccy */
}
printf ("uma?");
f()r (;")
{
printf ("uma?");
if gets(s,80)!=NULL) break;
}

printf("OK\n");

kill(getpid(), SIG_KILL); /* ybusaem 3ayuriugwuiics pooumensckuti npoyecc */

/

Crnemyer 3aMeTHTh, YTO B pasHBIX BepcHax Unix HMMEHa CHTHAJIOB MOTYT
pas3inyaThCs.

3.5. Ilopsi10K BHIOJTHEHHUS
1) BeiBonx Ha skpan «Hello world!!!»
2.1 #include <stdio.h>
main()
{
printf («Hello world!!\n»);
return O;
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}
22  #Hinclude <stdio.h>

main()

{

write(1,"Hello world!!'\n", 15);

return 0;

/
2) HaxoxneHne HanOOIBIIETO OOIIETO ISNUTEINS ABYX YHCET 110 aJTOPUTMY

EBxnmpma. Anroputm EBkimIa 1o HaXO0XKICHUIO HawOOJBIIEro 00MmIero

JIeTTUTENs CIEeNYIONINI: MyCTh €CTh JBa 4ucia mun, m > n. Jlenum m Ha n, r-
OCTaTOK OT JeJCHUSA. Ecim OCTaTOK OT JeNieHWs paBeH HYJIO0, TO n- HAaWOONBIINN
o0wmumii genutens. Ecau n He paBeH 0, 3ameHsieM m Ha n | n Ha r. [Ipogomkaem
JleTICHHe, TT0Ka 7 He CTaHEeT paBHBIM 0.
#include <stdio.h>
unsigned int m,n,r;

main ()
{
scanf("%u  %u", &m, &n);
if (n>m)
{
r=my
m=n;
n=r;
}
printf ("Haubonvwiui 06wttt denumenv %ou u %ou: ", m,n);
while (1)
{
r=m%n;
if(r==20)
break;
else
{
m=n;
n=r;
}
/
printf ("%u\n",n);
return 0;

}

3) Pabora ¢ aprymMmeHTaMu KOMaHHON CTPOKH
#include <stdio.h>

#include <string.h>

#include <stdlib.h>



33

main (int argc, char® argv[])
{
if (arge < 3)
{
printf ("Hedocmamouno napamempog\n”);
return 0;
/
if (!stremp(argv[l],argv[2]))
printf ("%s\n",argv[l] );
else
atoi(argv[l]) < atoi(argv[2]) ? printf ("%s%s\n", argv[l], argv[2]) :
printf("%s  "%s\n", argv[2], argv[l] ) ;
return 0;
}
4) Omnpenenenue hopmarta ¢aiina
#include <stdio.h>
#include <errno.h>
unsigned char szSig[ ]={\x7F',\x45',"\x4C",\x46'};
unsigned char szBuffer[4];
char szFileName[20];
FILE* hFile;
main ()
{
scanf{"%s",szFileName);
hFile=fopen (szFileName, "r");
if (hFile ==NULL)
{
switch(errno)
{
case 2:
printf ("®aiin ne natiden\n");
break;
case 13:
printf ("Hem pocmyna k parip\n”) ;
break;
default:
printf ("Heussecmnas owubkawn") ;

}

return 1;
}
fread (szBuffer, 1,4,hFile);
if (Imemcmp(szSig,szBuffer, 4))
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printf{"®@aiin - %s aersemcs ucnonusemvim  gaiiom gopmama ELF\n"
,szFileName);

else
printf("@aiin %s e sensemca ucnoamsemvim @aiiiom Gopmama ELF\n "
,szFileName);

fclose(hFile);

return O;

/

5) Opranuzanus KaHajloB
/117777 Tlookaouume coomeemcmsyrowjue 3a20710804Hble (atiivl

main ()

{

int fd[2];

pipe (fd);  /*6 pooumenvckom npoyecce obpazyem 06a deckpunmopa Kkanaia */

if (fork())  /* obpazyem Oouepnuil npoyecc, y Komopo2o 6y0ym me e 0eCKpunmopbl
*

{ /* ama uacmv npoepamMmvl BPOUCXOOUM 8 POOUMENLCKOM npoyecce™/

dup2(fd[1],1); /* 3ameHsem cmanoapmmblil 6618600 8b186000M 8 KAHANL */

close(fd[1]); /*3axpwisaem oeckpunmopwvi Kanaia™/

close(fd[0]); /* menepb 6ech 661600 6yOem NPoUCXoouUms 8 Kaunan */

execl("/bin/ls”, "Is", (char*)0); /* 3amensem meno pooumens na ls */

} /* omcroda navunaem pabomams douepruil npoyecc */

dup2(fd[0],0), /* 8 0ouepnem npoyecce 6ce denaem aHanouiHo */

close(fd[0]);

close(fd[1]),

execl("/bin/wc", "we", (char*)0);

}

B ormoBckom mporecce 3amyiieH mnpouecc ls. Bcero BbixogHyro uHbOpManumio ls
3arpy’xaeT B KaHal (aCCOIMUPOBAIN CTAHIAAPTHOE YCTPOWCTBO BHIBOJA C KAHAJIOM).
Jlanee B godepHEM 3amMyCTHUIM MPOLECC WC, y KOTOPOro CTaHAApPTHOE YCTPOHCTBO
BBOJIa CBSI3aHO C JIECKPUITOPOM YTEHHUS M3 KaHama. DTO O3HAYaeT, YToO BCE TO, UTO
Oyner mmcath IS B CBOE CTaHJApTHOE YCTPOMCTBO BbIBOJA, OyAET MOCTYNAaTh Ha
CTaHJAPTHOE YCTPOMCTBO BBOJIA KOMAH b WC.

Hnst toro, 4roObl KaHay paboTall KOPPEKTHO, W YWTAIOIUH JECKPHUIITOP
MOJYy4YMJl TIPU3HAK KoHHA (aidna, JOKHBI OBITh 3aKpbIThl BCE IHUIIYIIUE
neckpunTopsl. Ecim B mporpamMme He Oblma Obl yKaszaHa BbIJENICHHAs CTPOKA, TO
IpoLece, CBSI3aHHBIM ¢ WC 3aBHC, TaK KaK B 3TOM cliydae (YHKIMS, YUTAIOIIAs M3
KaHaja, He JOXKAETCs Mpu3Haka KoHma ¢aitna. OHa OyaeT 0kuIaTh ero 06eCKOHEYHO
noiro. B poamTensckoM Tporecce MOAYEPKHYTYIO CTPOKY MOXKHO ObUIO OBl He
YKa3bIBaTh, T.K. JICCKPUIITOP 3aKPbUICS ObI IIPH 3aBEPIICHNUH MPOIIECcCa, a B JI0UYSPHEM
IIpoLecce Takasi CTpoKa Hy)KHa.

6) IIpumep nporpammsl "BynnnbHuk". OyHKIUS alrm MHULMATU3UPYET TOSBICHUE
curaana SIGALRM
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/1 Hookmouume coomeememesyoujue 3a20106804Hble Pailivl
main ()
{
chars[80];
signal (SIGALRM, alrm); /* yemanosxa pescuma cészu ¢ coboimuem SIGALRM na
Gyuryuio alrm */
alarm(5); /* 3a600um 6younbHUK */
printf ("Beeoume umsa \n'");
f or (;!-)
{
printf{ "uma:");
if (gets(s,80) != NULL) break;

}
printft ("OK!'\n");
}
alrm()

{

printf ("\n ocoy umsa \n");
alarm(5);
signal (SIGALRM, alrm);

/

B nauane mporpammbl yctanaBiuBaeM peakuuio Ha curHan SIGALRM nHa
¢byukuuio alrm, nmamee 3aBoauM OyIWIbHHK, 3ampainmnBaeM '"Beemutre ums" u
OKH/IaeM BBOJa CTPOKH CHMBOJIOB. EciM BBOA CTpOKHM 3amepKuBaeTcs, TO OynmeT
BbI3BaHa (QYHKIMs alrm, KOTOpas HAlOMHHT, YTO Iporpamma '"KIeT ums'", OIsiTh
3aBeneT OyIMIBLHUK U TOCTABUT ce0st Ha 00paboTky curaana SIG_ALRM eme pas.

U Tak Oyzet o Tex mop, moka He OyaeT BBEeACHA CTPOKa.

Ecnmm B MOMEHT BBITIOJHEHHS CHUCTEMHOTO BBI30BA BO3HUKAET COOBITHE,
CBsI3aHHOE C CHUTHAJIOM, TO CHCTEMa IPEPHIBACT BBHIIIOJIHCHHE CHCTEMHOTO BBI30Ba H
BO3BpAIIAeT KOJ OTBETa, paBHBIA "-1". DTO MOXHO TaKkke MPOAHAIN3UPOBAThH IO
(YHKIUH errno.

3.6. Bomnpocsl k 3anuTe J1adopaTopHoOii padoThI

1) Onummure cxeMy KOMIUISIIIUU IPOrPaMMBL.

2) Iepeancnute hopMaTHl UCTIOTHAEMBIX (ANIOB.

3) Ilepeuncnure 3Tambl BBHIIOJIHEHHUS MPOTPaMMBI B OMEPAllMOHHON CHCTEMe
UNIX.

4) Ilepeuncnure OCHOBHBIC CHCTEMHBIE (DYHKIMHU JUIsi pabOTHI ¢ (hailiamu.

5) Ilepeuncnure ocHOBHBIE UHTEPQEHCHI 11 (ailIoBOro BBOIa/BbIBOIA.

6) Ilepeuncnure 6a30BBIE CPeCTBA B3anMoAeHcTBHA IporeccoB B UNIX.

7) IosicanTte ocodenHocTH padboThl ¢ kaHanamu B UNIX.

8) IloueMy OTIOXEHHBIE BBI3OBBI HE 00pabaTHIBAIOTCS HEMOCPEICTBEHHO
00paboTYNKOM IIpephIBaHus Talimepa?
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9) Kak nosryunts gaHHBIC O CErMEHTaX KOJa, TaHHBIX U CcTeKa?

3.7. Cnucok pekoMeHAyeMoii JINTepaTyphl

1) PobGaueBckmii A. Omnepammonnas cucrema UNIX.-CI16.:BHV-CankT-
[etepOypr, 2010- 528 c.

2) PomanueBa H.M. CucrtemHoe mporpamMmHoe oOecriedueHue. YdeOHOe
nocobue. — M.: MI'TY T'A, 2013.

3) FreeBSD/ Dumuknonenus mois3oBatens: Ilep. ¢ anrn./ Maiikn D0eH,
Bpaitan Taitman — K.: OO0 TU/JL JIC, 2006 - 736.
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