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AHHOTALIUA

Lenpto auctuuinHbel «ONepallMOHHBIE CHCTEMBD) SIBISETCS
(dopMupoBaHne y CTyAeHTa Mpo(ecCHOHATbHBIX 3HAHUH IO
TEOPETUYECKUM OCHOBaM IIOCTPOCHUS U (QYHKIHOHHPOBAHUS
KOMIIBIOTEPOB, BBIYMCIUTENBHBIX CHUCTEM, OMEPALMOHHBIX CHCTEM,
TEIEKOMMYHHKALMOHHBIX BBIYUCIIUTEIbHBIX ceTeit u
KOMMYHHKAIIAN, UX CTPYKTYPHOH ¥ ()YHKIIMOHAIEHOW OpraHU3aIiH,
MporpaMMHOMY O0OecreueHHIo, PQPEKTHBHOCTH M IEPCIEeKTUBAM
pa3BUTHSL.

[lpomecc  wm3yuyeHHs  OUCLUIUIMHBI ~ HampaBlieH  Ha
¢dhopmuposanue komrnereHmu — OITK-3: cnocoOHOCTBIO paboTaTh ¢
KOMITBIOTEPOM KakK CPeICTBOM YyIpaBlieHHs WHPOpPMaLUel, padoTaTh
¢ uHpopmanmell U3 Ppa3IMYHBIX HCTOYHUKOB, B TOM YHCJIE B
r7100aJIbHBIX KOMITBIOTEPHBIX CETSIX.

B pesynbraTe u3ydeHus: IUCIMIUIMHBI CTYACHT JOJDKEH:

3HaTh:

— NPUHLUUIBI IOCTPOEHUS, QYHKIMOHUPOBAHUS U BHYTPEHHEH
apxuTekTypsl onepaioHHbIXx cucteM (OC), (QyHKIMOHATBLHOCTH
BCEX COCTaBHBIX KoMmmoHeHToB OC u  MexaHW3Mbl  HX
B3aMMOJECHCTBUS B OJHO- U MHOTOIPOLIECCOPHBIX CHCTEMAaX, METO/bI
pabotsl ¢ BHenTHUME uHTEpdeiicamu OC.

YMerTsb:

— TMpOU3BOAUTH  CPABHUTENBHBIA  aHAIM3  Pa3IMYHBIX
OTEPALMOHHBIX CHCTEM, HACTpauBaTh KOHKPETHbIE KOH(QUTypanuu

OTIePAITMOHHBIX CHCTEM, MHCTaJUIUPOBATh, TECTUPOBATH,
WCIIBITHIBATh U UCTIOJIH30BATh IPOTPAaMMHBIE CPECTBA.
Bnanerts:

— HaBbIKaMH pa60TBI B CpCAc pPa3jIMYHBIX OINCPALMOHHBIX
CHCTEM M cIrocobamMu WX AJIMUHUCTPUPOBAHUAA, HaBBIKaMU
nporpaMMupoOBaHid B COBPEMCHHBIX ONICPAMOHHBIX Cpeaax.



JladoparopHas padora Ne 1
«Dailuibl MAKEeTHOI 00padOTKM

1.1 Ilenv pabomowi

Lenpro maHHO# paOOTHI SBISACTCS:

- UW3yuYEHHUE Ha3HAYEHUS U OCHOBHBIX BO3MOXKHOCTEW KOMaHAHBIX
daiinos (PaiinoB makeTHOW 00paOOTKHU) ONEPAIHOHHBIX CUCTEM,
mocTpoeHHsIx Ha mardopme Windows NT;

- 3HAKOMCTBO CO CIEIHaJbHBIMH KOMaHJAaMH, UCIOJIb3YEMBIMHU B
KOMaHHBIX (aiinax;

- HUCCIIEJJOBaHWE CTAaHJIAPTHBIX ITOTOKOB BBOAA-BBIBOJA M UX
IIepeHaIpaBIcHUE

1.2 A3vik Komanouwvix aitnos

Komanonwiii gpaiin — >1o tekcroswiii ¢aiin (B xoge ASCII),
cocTosmMi w3 rpymmsl  Komadd. [IpaBuna wuneHTHUKAMH
KOMaHJHbIX  (DaiiJIoOB  COBMNAJAlOT ¢  OOIMMMH  IPaBUIAMHU
uaeHTuGUKamuu  ¢aitioB.  EnMHCTBEHHOE — MCKIIOYEHHE  —
KOMaH/HBIM (aiin Bcerga 3amuchiBaeTCs Ha JHMCK C PacIIMpPEHHEM
«BAT» u/umn «.CMD» (s omeparrionnsix cuctem Windows Ha
wiatdopme NT).

OOpatutbcst K KOMaHaHOMy (ailly KpaiiHEe IpOCTO.
HabGupaercs komaHaa crapra — uMs Qaiiyia, 1 HOKMMAeTCs KJIaBUIIa
Enter. Ilocne BBemeHust komaHabl (aiin BeIOUpaeTcs u3 padoyero
KaTajora ykasaHHOro wiM pabodero aumcka. Ecmum B pabouem
KaTajore ero HeT, TO IOHMCK (aiina OyaeT NpOU3BOIUTHECS B
Karajorax, OIMCAHHBIX CHCTeMHOU mepemeHHON %PATH%Y%. Ilpu
HaxXOXACHUH (aiiia mepBas U3 €ro KOMaHJ 3arpyXaercsi B IaMATh,
oroOpaxkaeTcsi Ha OSKpaHe M BBIIOJHAETCS. OJTOT Mpolece
MOBTOPSIETCS MOCIIEIOBATENBHO JUTsl BceX KoMaH[ (aiina (0T nepBoit
JI0 TIOCTIeTHEH KOMAaH/IBI).

Brimonnenne komangHoro ¢aiiia MOXHO MpepBaTh B 000
MOMeHT, HakaB Ha kiasuiu Ctrl-Break (Ctrl-C).



Opzanuzayua Komanonozo (aiina. CymecTByeT HECKOIBKO
CITOCOOOB OpraHu3aIlii KOMaHIHBIX (aiiiaoB. Paiia MOKHO CO31aTh
C TIOMOIIBIO JIF0OOOTO TEKCTOBOTO PEAAKTOPa WIIM BBEACHUEM KOMaH]
HETIOCPEACTBEHHO C KJIaBHaTyphl. B 3ToM cirydae BBoa oopmitseTcs
(aiioM U 3anuchIBacTCs Ha JHCK.

B ceance DOS knaBuatypa HasbiBaetcs «CON» (CONSsole)
Hns opranmzauuu Qaiina ucnons3yerca komanga «COPY CON:».
HabGepute komanmy u mms co3maBaemoro (aima. Hampumep, mis
co3manus ¢aitta «<SAMPLE.BAT» Beenure:

C:\>COPY CON: SAMPLE.BAT

[Tocne aToro BBeauTe cocrapmstomniue (aitn komanasl. Habpas
MOCJICAHIO KOMaH/y, OJHOBpPEMEHHO Hakmute kiaBuiwm Ctrl-Z
(nmn pyHKIMOHANIBHYIO KiaBumy F6) u knasumry Enter.

Cmanoapmmusie nomoKu 6600a-6v1600a U nepeHanpasieHue
nomokos. Tepmun CONsole wucnonms3yercs st 0003HAYCHUS
CTaHIApTHHIX TIOTOKOB BBOJAA-BhIBOJA. Korma roBopsaT o BBoOJE ¢
KOHCOJIH, MOJpa3yMeBaeTcsi BBOJ ¢ KiaBuatypbl. Korja roBopst o
BBIBOJIC Ha KOHCOIIb, MOJIPa3yMEBAIOT BHIBOJ Ha JKPaH MOHHUTOPA.
CylecTBYIOT ~ CCIUAbHBIE CHMBOJBI  JUIsl  TIepeHANpaBICHUS
CTaHJAPTHBIX MOTOKOB BBO/Ia-BBIBOJIA.

> [pMeMHMK — TMEepeHalpaBUTh CTaHIAPTHBIM BBIBOJ B
MIpUEeMHUK (ecii (aill-TpUeMHUK CYIIECTBYET, TO OH OYJEeT CO3/aH
3aHOBO).

>> OpMeMHMK — I[EePEeHAIPaBUTh CTaHAAPTHBIM BBIBOJ B
nmpueMHUK (ecnu  (paii-pUeMHHUK CYIIECTBYET, TO OH OyIer
coxpaHeH, a nHbopMaIs OyIeT 3anKrcana B KoHel ¢aiiia).

< MCTOYHMK — IE€PEHANPAaBUTh CTAHIAPTHBIA BBOJA U3
HACTOYHHUKA.
nepenaTuMk | MNIPMEMHMK — MEPEJAeT BbIBOJ OIHOU

KOMAH/JIbl Ha BXOJ IPYTOM.

3ameujaemole napamempsi. BHyTpu KomaHmHOTO (haiina
JOMyCKaeTCsl UCMOIb30BaHUE 3aMellaeMbIX napameTpoB. [lapamerp
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— 3TO CHMBOJIbHAs IEPEMEHHAs, PAaCIOJIOKEHHAasT B KOMaHIHOU
CTpOKe Mocie UMeHH KoMaHAbl. OH COMEPKHUT MOTOIHHUTEIHHYIO
WHPOpPMALIMIO, HEOOXOOUMYIO OIEPAlMOHHOW CHCTEeME IpHU
o0paboTke koMmaHawl. [lapameTpom, Hampumep, MOXET OBITH HMs
(haiima, K KOTOPOMY OTHOCHTCS JEWCTBHE KOMAaHIBL. 3aMellaeMbIi
rnapaMeTp — 3TO CIeHUalbHasl MEPEMEHHas, KOTOpas B MpoLecce
BBIMIOJIHEHUS KOMAaHZBl TOAMEHSETCS OOBIYHBIM  TapameTpoM
(manpumep, nMeHeM (aitma). B xomangHOM (aiine 3amMerniacMbIii
napameTp 0003HadaeTcs 3HAKOM MpolieHTa $ ¥ uudpoit ot 0 mo 9.
Takum 00Opa3om, KOMaHAHBIM (palin MOMKET BKIIOYATh A0 NECSITH
3aMEeIIaeMbIX apameTpoB. CHUMBOJIbHBIE MIEpEMEHHBIE,
peAHa3HAYEHHbIC [JIs [OAMEHBl 3aMEILIAOLIECr0  IapaMmeTpa,
BBOJATCS. B KOMaHJHOH CTpOKE MpH OOpameHud K KOMaHIHOMY
(aiimy — HaOmpaeTcsi KoMaHAa cTapta (MMs Qaiila) U CHHCOK
MapaMeTpoB B MOPSAKE, COOTBETCTBYIOLIEM IOCIEAOBATEIbHOCTH
3aMellaeMbIX TapaMeTpoOB BHYTpH (aiina.

[TapameTpsl 3aMeHAIOTCA B TOPSI/IKE CJIEJIOBAHUS CUMBOJIBHBIX
[IEpEMEHHBIX B KOMaHAHOU cTpoke. IlepBasi mepemMeHHasi MOAMEHSIET
napamerp %1, Bropas — napamerp %2 u T.4. Bmecro 3amemaemMoro
napamerpa $0 aBTOMAaTHYECKH IMOACTABISAeTCS crienupuKanus (ums)
KOMaHIHOTO (aiina.

[Ipu BBeseHWH 3aMelIaeMBbIX MMapaMETPOB KOMAHIHBIN (aiin
craHoButrcsi Oonee THOKMUM. [losicHUM 3T0 Ha mpuMepe.
[IpenmonoxxnuM, 4TO Ha AWCKE MMEETCS HECKOJIBKO (paiiioB, KOTOpHIE
HYKHO  KOINHUpOBaTh  IMOCIE  KaXKJIOM  KOPPEKTUPOBKU. B
PACCMOTPEHHOM BBIIIe TIPUMEPEe KOMaHIAHBIN (haiiyi MCIOJIb30BasICs
JUIST KOTIMPOBaHUS KOHKPETHOTO (aiima. OTHUM XK€ KOMaHIHBIM
(haii;loM MOXXHO BOCTOJIB30BAaTHCS W IS KOIMPOBAaHUS JHOOOTO
¢daiima. B arom ciyuae BMECTO HMEHH KommpyeMmoro (aiina
MOJICTaBIIsIETCA 3aMeniaeMblii mapamerp. Mmst kormpyemoro aiina
OyzeT BBOAMTHCS B KOMAaHIHOW CTPOKE NpU OOpalleHHH K
KOMaHaHOMY (haiiy.

Hazosem nam komanaubiii daiin «COPYALL.BAT». Beenem
B HEM:

COPY %1 A:



[Ipu obOpamennn k ¢aiimy HaOupaerca ero WMsS W depe3
mpoben — wuMs Komupyemoro ¢aina (B HamieM TpuMepe
«SHOPLIST.DOCy). Beenure xomaHy:

C:\>COPYALL.BAT SHOPLIST.DOC
Ha 3xpaH BEIBOOUTCA CAeayIOIIas KOMaHaa:

C:\>COPY SHOPLIST.DOC A:
1 File(s) copied

DOS aBromMaTHuecKd MOJCTaBWIIAa HMMs (ailjla Ha MECTO
3aMmenaeMoro mapamerpa $1. YciaoxkHum npumep. Opranuzyem
koMauaHbI ¢aitn «DIFNUM.BAT), aBTOMaTH4eCKH KOMUPYIOLTHI
mo0ol ykazaHHBI (Qaiil W [pHUCBAaWBAIOMIMN KOMWH JI000E
yKa3aHHOE UMSI:

COPY %1 A:

oe

2

s oOpamienus k 3toMy (daiiiny HaOepuTe €ro uMms, HUMs
korupyemoro (aiina, B Hamem mupumepe «NEW.DOCy», u nmsa
konu «OLD.DOCy:

C:\>DIFNUM NEW.DOC OLD.DOC

Ha »skpanme mosiBisiercs cruemyromas KomaHnga (haiina
«DIFNUM.BAT»:

C:\>COPY NEW.DOC A:0LD.DOC
1 File(s) copied

IepBoe nmst B xomanaHoi ctpoke «NEW.DOC» mnocraBneno
BMECTO 3ameliiaeMoro napamerpa $1. Bropoe ums «OLD.DOC» —
BMECTO 3aMEIIAEMOr0 IapaMeTpa 2.

3ameujaemvle napamempvl U 3amewiaemvie  CUMEOJIbL.
[Tapamerp B KOMaHAHOW CTPOKE KOMAaHABl CTapTa KOMaHJHOIO
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(aiina MOXXET BKJIIOYATh 3aMellaeMble CUMBOJBI «?» U «*». Ecnm
3aMeIlaeMblii  CHUMBON BBOJUTCS Il OOO3HAYEHUS]  TPYIIIBI
MapaMeTpoB, TO KOMaH/a BHITIOJIHICTCS 1O KOJIMYECTBY MapaMeTpPOB
B rpynme (T.e. OOUH pa3 s KaXJA0ro mapamerpa). Paccmorpum
KOMAaHIHBIHN (aiin:

COPY %1 CON:

Oror ¢aiitn komupyer Ha 3kpaH (CON) daiin, onmcaHHBIH
3ameniaeMbiM napamerpoM 31 (DISPLAY.BAT). Ums konupyemoro
¢aiina ykaspiBacTCsi B KOMaHJHOH CTpOKe MpH OOpamieHuu K
koMaHaHOMYy ¢aitmy. Ecmum ykasamsberii  daiin  HalimeH, ero
COZIEP)KMMOE BBIBOAMTCS HA HKPaH.

Ortor ¢aitn komupyer Ha 3KpaH (CON) daiin, ONMCaHHBIH
3aMenaeMpIM  TlapameTpoM 1. HMwms  komumpyemoro  (aiina
yKa3bIBaeTcsd B KOMaHIHOW CTPOKE MpU OOpaIleHuH K KOMaHJIHOMY
(atiny. Ecnu yka3aHHBIN (aiin HaiiieH, ero COAepKMMOE BBIBOAUTCS
Ha 3kpaH. WUrak, komangaeiii ¢aitn «DISPLAY.BAT)» 3ammcan Ha
nuck. Beegem komanny:

C:\>DISPLAY *.TXT

Bce ¢aiiner  paGodero amcka € COOTBETCTBYIOIIEH
cnenudukanue OyayT BbIBEACHBI Ha JKpaH. Eciu uMms
Konupyemoro ¢aiina BkIO4YaeT 0003HAUYCHHE IPOIIEHTA, TO IPH
BBEJICHUH €r0 B KOMaHIHYIO CTPOKY 3HaK MPOIEHTa HAaOMpaeTCs Ba
pa3sa noapsa. Hanpumep, umsa «HIHO%.TXT» B komaHIHO# CTpoKe
JOJOKHO OBITH npencTaBiieHo kak «HIHO%%. TXTy.



1.3 Hexomopute komanovr DOS (Windows)

Jns  monmydenus  moynHOro — cnucka  komann — DOS,
MOJIICPKMBACMBIX  Ballieil omepanuoHHoi cucrtemoint  Windows,
nocTpoenHoit Ha matdopme NT, HeoGXOIMMO BBECTH KOMAHTY

HELP
BoTt ee BO3MOXHBIN pe3yNbTat:

Ina [OoJydeHMsa CBeIeHuM 06 olpelejieHHOU
xkoMaHIe Habepure HELP <mMsa KOMaHIBD>

ASSOC — BrIBOI hpiziele) UBMEHEHNUE
COIIOCTABRJIEHUM IO pacCUMpPeHMsaM MMeH (QaljioB.
AT — BrinmosiHeHMEe KOMaHnI " 3aryCckK

NporpaMM IO PAaCIMCaHMI.
ATTRIB — OroOpaxeHMe U M3MEeHeHMre aTpudyToB
dbanyon.

BREAK — BrJIOUeHME / BHKJIOUEHME pexmuMa
obpaborTku koMOmHaumm kjasum CTRL+C.

CACLS — OTobpaxeHmne/penakTUPOBaHKE
CIMCKOB yHnpabJjieHusa pnoctynom (ACL) x dawnnawm.

CALL — BwBBOB OIJHOT'O IakeTHOTO ¢amnja us
IpyToro.

CD — BriBOm wmMeHM JmMOO CMeHa TeKyleln
IarnkKu.

CHCP — BwiBOmn JubOO YyCTaHOBKA aKTUBHOM
KOIOBOM CTPaHULIBL.

CHDIR — BuBOO wuMeHM JuOO CMeHa TeKyllen
IarnkKu.

CHKDSK — I[IpoBepka OMCKa u BEIBOT
CTATUCTUKA .

CHEKNTE'S— OTobpaxeHue I M3MEeHEeHMe

BEIIIOJIHEHNVA IIPOBEPKUM IOVMCKa BO BpPpeMA 3al'Py3KU.

Cunrakcuc mnpeactasmen it OC  Windows  XP
noctpoeHHoM Ha 6ase TexHonoruu NT, 8 OC MS-DOS u Windows

9X KOJIMYECTBO ApPryMmMeHTOB U KOMaH/Jl HCCKOJIbKO MCHBIIIC.
10



CLS — OumcTka 3KpaHa.

CMD — 3amnyck ele OOHOI'O MHTeplpeTaTopa
KOMaHIHBEIX CTPpOok Windows.

COLOR — VYcTaHOBKa LiBeTa TekcTa u GQOHa,
JICIIOJIb3YyEMEIX [10 YMOJIUaHUIO.

COMP — CpaBHeHME COHNEPXMMOI'O IByX O0anjioB
Uil OByX HabopoB Qanjos.

COMPACT— OroBpaxeHne/u3MeHeH e cxKaATUA

bansor B pasigejax NTFS.
CONVERT— IlpeobpaszoBaHMe OUMCKOBEIX TOMOB FAT

B NTF'S. Hemnb34a BEIIIOJIHUTB npeobpasoBaHMe
TEeKyLleTro aKTMBHOTO IOMUCKA.

COPY — KomnmpoBaHMeE ONHOTO WM HECKOJBKMUX
bansoB B IOpyroe MeCTO.

DATE — BreiBOnm JiMBOO yCTaHOBKA  TeKYUEN
OaTH .

DEL — Y@majsieHme OIOHOI'O WJIM HECKOJIbKUX
dbanyon.

DIR — BrIBOI cnmcka GanjioB UM IONNAalloK U3
YKA3aHHOM TIallKM.

DISKCOMP— CpaBHeHUE COOEePXMMOT'O IBYX

TUOKMX IOUCKOB.
DISKCOPY—KonuposaHue COOEePXMMOTI'O OOHOTO
TMOKOTO IOMCKa Ha IOpyToMN.

DOSKEY — PenaKTMpOBaHME U I[IOBTOPHBI BEI3OB
KOMaHIHBEIX CTPOK; CO3IaHMe MaKpOCOB.
ECHO — BeBOO COOOWEHUN U [IepekJIodeHMe

pexmMa OTOOpaxeHMsa KOMaHI Ha DKpaHe.
ENDLOCAL— KoHell JIOKAJIbHBEIX WM3MEHEeHUM CpenH
oJsa rnakeTHoro Gania.

ERASE — VY@majeHue OIOHOI'O MM HECKOJIbKMX
banios.

EXIT -— 3aBepleHue PaboTEL IIPOTPaMMEL
CMD.EXE (MHTepnpeTaTopa KOMAaHIHBIX CTPOK) .

FC — CpaBHeHMe OByX ©0anjoB WMIM »OBYX
HabopoB QamioB M BHBOJI Pa3JIMUUNM MEeXIy HUMMA.

FIND — Ilomck TEeKCTOBOM CTPOKM B OIHOM

MM HEeCKOJbKMUX danjax.
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FINDSTR — Illouck cTpok B OQamnax.

FOR — 3Banyck YyKas3aHHOM  KOMaHIH  IOJIg
Kaxnoro m3 ¢anyiosB B Habope.

FORMAT — JopMaTHMpOBaHMe OUCKa OJaa paboTH C
Windows.

FTYPE — BreiBOI hpiziele) M3MEeHeHue TUIIOB
dbanyos, MCIOJIb3YEMEIX IIPM  CONOCTaBJIEHUMM  IIO
pacumpeHraM uMeH Galjios.

GOTO — Ilepenmaua yHOpaBJIEHUMS B OTMEUEHHYD
CTPOKY IaKeTHOTO OQalnja.

GRAFTABL— TIlo3BojigeT Windows oToOpaxaTh

pacuyvpeHHEY  Habop  CMMBOJIOB B I'pabuueckoMm
pexunmMe .

HELP — BeBOOMUT CIHPAaBOYHYKHD MHOOPMaLMI O
koMaHImax Windows.

IF — Onepartop YCJIOBHOT'O BEIIIOJIHEHUA
KOMaHI B IIakeTHOM Qanie.

LABEL — CozmaHue, WM3MEeHeHMe U yIOaJieHue
METOK TOMa nIJjid OUCKOB.

MD — Co3pmaHue nanku.

MKDIR — Co3maHue nankm.

MODE  — KoHpurypmporeaHmue CHCTEMHEIX
YCTPOMCTB.

MORE — IlocyemoBaTesibHBM BEBOJ -HOAaHHEIX I10
JacTaM pasMepoM B OIOMH 3KpPAaH.

MOVE  — IlepemelmeHne OOHOI'O WMJIM HECKOJIbKMX
banyoB M3 OIHOM HallkM B IOPYI'YI.

PATH — BmiBOO MO0 yCTaAHOBKA NYyTU I[IOMCKA
MCIIOJIHSEMBIX (QaMJioB.

PAUSE — I[IpMOCTaHOBKAa BHIIOJIHEHUA I[IAKETHOT'O
banyia M BBEIBOI COOOUEHUS.

POPD — BoccTraHoBNIEHME npenegyumero

3Ha4UeHud TekKyllel aKTMBHOM I[alkM, COXPaHEeHHOTI'O
Cc noMmoubn komaHzel PUSHD.

PRINT — Brieoq Ha neyaThb COIOEePXMMOTI'O
TEKCTOBHBIX GaMnjiosB.

PROMPT — JV3MeHeHMe NpUIJIalleHUd B KOMAHIHOM
cTpoke Windows.
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PUSHD — CoxpaHeHUe 3HAUYEHUS Tekymemn
aKTMBHOM IMalKM M INepexon kK IOPpyTroy MHalke.

RD — Y@oaJjieHue TIallku.

RECOVER — BoccTaHOBJIEHUE yyTaeMomn
yHOOPMaLMM C IJIOXOT'O WMJIM [HOBPEXIEHHOIT'O IUCKA.

REM — IloMeleHe KOMMEHTAPMEB B [IaKeTHHE
bamner 1 damn CONFIG.SYS.

REN — llepeuMeHOBaHMe GQaMJIoOB M IIallOK.

RENAME — IlepeuMeHOBaHMe GaMJIOB ¥ IallokK.

REPLACE— 3awmemeHue GamioB.

RMDIR — VY@nmajieHuve HallKM.

SET — BreBOI, YCTaHOBKA WU yOaJlIeHue
IepeMeHHEX cpens Windows.

SETLOCAL— HauaJjio JIOKAJIbHBEIX M3MEHEHUM CpeIbl
OJig IIakeTHOTOo ¢damnia.

SHIFT -— VBsMeHeHue COOEePXMMOT'O (coBuUT)
IIOOCTAaBRJISAEMEIX IapaMeTpPORBR OJid NakKeTHOTo oGania.

SORT — CopTuMpOBKa BBOIA.

START — 3anyck NOpoTrpaMMbl WMJIM KOMaHIEL B
OTHEJIBHOM OKHE.

SUBST — ComnocrTasjsgeT 3alaHHOMY NOYTM UMS
OMCKa .

TIME — Brmon nu YCTaHOBKAa CUCTEMHOT'O
BPEMEHN.

TITLE — HasHaueHMe 3aI'0JIOBKa OKHa IOJ4a

TeKylero ceaHCa MHTeplnpeTaTopa KOMaHIHBEIX CTPOK
CMD.EXE.

TREE — T'padmueckoe oOTOOpPaAXEHME CTPYKTYPHI
IanoK 3alaHHOTO IOMCKa MIM 3amaHHOM MalKM.

TYPE — BriBon Ha SKpaH COOEPXMMOT'O
TEKCTOBEIX GaNJioB.

VER — BeIBOI CBenmeHUM O Bepcuym Windows.

VERIFY — YCcTaHOBKAa pexnMa I[IPOBEPKU
NPaBUJIBHOCTU 3anmucu QamjioB Ha HOUCK.

VOL — BHBOI METKM U CEPUMHOT'O HOMEpa
TOMa -OJId IOUCKa.

XCOPY —  KomnmpoBaHue dannos n oepeBa
[1arokK.
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Uro6bl mony4ynTh WHGOPMAIUI0 O KaKOW-THOO KOMaH7e
ONEPallMOHHON CHUCTEMBI MOXHO TakXe B KOMAaHIHOW CTpOKe
HaOpaTh UMsI KOMaHbl B 4epe3 mpoben yka3aTh 3Hak /?. Hanpumep,

C:\>PAUSE /?

Hanee mpuBOAMTCS OCHOBHOW CMHTaKCHC HEKOTOPBIX KOMaH]I,
HEOOXOIMMBIX JIJIsT BEITIOJTHEHUS 1a00paTOpHOMA pabOTHI.

ECHO

ECHO [ON | OFF] — mepekiiouenne peskumMa OTOOpayKeHHS
KOMaH/ Ha SKpaHe.

ECHO [coo0menne] — BBIBOI COOOITICHHIA.

Beenure ECHO 0e3 mapameTpa s ONpeAeicHUS TEKYIETro

3HAYEHHUS STON KOMaH/bI.
Beenure ECHO. (c TOUKO#) I TOTyYeHUe MyCTOH CTPOKH.

@ — 3Hak oSkpaHupoBaHus. OTKIIOYAET BBIBOJ HA JKpaH
TEKYILEH CTPOKH.

GOTO — mepenava yrpaBlieHUs! COIEPIKAIIEH METKY CTPOKE
naketHoro (aia.

GOTO metka

MeTKa — CTpOKa MakeTHOTo (aiina, opopMiieHHast Kak MeTKa.

MeTtka JOJDKHa HaxXxOAUTbCA B OTHGHLHOﬁ CTPOKC H
Ha4YMHATHCA C ABOCTOYHA.
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IF — onepaTop yCJIOBHOTO BBHINOJIHEHHS KOMaH]T B TAKETHOM
(haiire.

IF [NOT] ERRORLEVEL 4ncno komanna
IF [NOT] crpokal==cTpoka2 komaHma
IF [NOT] EXIST umst_daiina komanga

NOT — oOpaiaer UCTHHHOCTh YCJIOBHSI: HCTHHHOE YCIIOBHE
CTQHOBUTCS JIOKHBIM, & JIO)KHOE — HCTHHHBIM.

ERRORLEVEL 4uncio — ycioBue SBIs€TCI UCTUHHBIM, €CIIN
KOJI BO3BpaTa IOCJIEAHEW BBITOJHEHHONM MPOrpaMMbl HE MEHBIIE
YKa3aHHOTO YHCIIA.

CTpOKal==CTpoka2 — 3TO yCJIOBHE SIBISIETCS] ICTUHHBIM, €CIIH
YKa3aHHbIE CTPOKH COBIAAAIOT.
IF (%1)==() — mpoBepka Ha MyCTOii TapaMeTp.

EXIST ums_aiina — 3T0 yCIIOBUE SIBISIETCS HICTUHHBIM, €CITH
¢aiin ¢ ykazaHHBIM UMEHEM CYIIIECTBYET.

KOMaH/1a — 33/1a€T KOMaH]y, BBITIOJHSIEMYIO PU UCTUHHOCTH
yCIIOBUS. 3a 3TOM KOMAaHJIOM MOXKET CIIE0BaTh KIIOYEBOE CIIOBO
ELSE, cmyxamee a1 yka3aHus KOMaHIbI, KOTOpas JOJIKHA
BBITIOJHATHCS B TOM CIIydae, €Clid YCIOBHE JIOXKHO.

[Ipennoxenne ELSE nomkHO pacnonaratbcsi B TOH Ke
CTPOKE, YTO W KOMaHja, cleaylomias 3a KioueBbiM ciioBoM IF.
Hamnpumep:

IF EXIST ums_atina. (
del umsi_cpaitna.

) ELSE (

echo ums_(paiina. missing.

)

Cnenyrommit mpumep coxepxxut OILLIWMBKY, mnockonbky
komanja del 1omKHa 3aKaHYMBATHCS MIEPEXOJIOM Ha HOBYIO CTPOKY:
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IF EXIST wumsa_cdaiima. del wums_daitma. ELSE echo
ums_(aiina. missing

Crnenytommii mpumep taxske coaepkut OILLIMBKY, mockombky
komanna ELSE momkna pacrmomnaratbess B TOW K€ CTpOKE, YTO H
KOMaHJa, cienyromas 3a [F:

IF EXIST ums_daiina. del ums_aiina.
ELSE echo nms_daiina. missing

BoT mpaBuibHEI TIpuMep, T/I€ BCe KOMaHIBI PACIONOXKEHBI B
OJHOM CTpPOKE:

IF EXIST wuwms_daiina. (del wuwms_gaiina.) ELSE echo
nMs_aiina. missing

PAUSE — mpuocTaHOBKa BBIIIOJHEHUS IMAKETHOTO (aiina u
BBIBOJ] COOOLICHUS:
JJ1st IpoI0KEeHHST HAKMUTE JIF00YIO KITaBHIILY . . .

DIR — BeBom chnucka (ailoB W TOAKATAJIOTOB U3
yKa3aHHOI'0 KaTajora.

DIR [muck:][myts][umst_daiina] [/A[[:]larpubytsi]] [/B] [/C]

EA[,)]] [/L] UN] [/OI[:]Jmopsimox]] [/P] [/Q] [/S] [/T[:]Bpems]] [/W] [/X]

[mwck: |[myTh | [uMs1_atina)]
Juck, karanor w/wnn (aiiibl, KOTOpPBIE CIIEAYET BKIIOYHUTH B
CIIUCOK.

/A BoiBoj (aiiioB ¢ yka3aHHBIMHU aTpUOyTaMu.

aTpuOyTHI:
- D Karanoru
- R JlocTymHbIe TOJBKO ISl YTCHHS
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- H Cxpsitbie daiinb

- A ®aiis! s apXUBUPOBAHUS

- S Cucremnsie ¢aiins

- IIpeduxc «-» nmeer 3nauenne HE

/B BBIBOJ TOIIBKO HMEH (haiiiIoB.

/C TlpuMeHeHHe pa3IeluTelis IPYII PaspsaoB s BBIBOIA
pasMepoB (aiinoB (Mo ymomuaHuto). s OTKIIOYEHHUS 3TOTO
pexuma ciryuT ko4 /-C.

/D BoIBOJ CIIHCKa B HECKOJIBKO CTONIOIIOB C COPTHPOBKOM II0
CTONOIaM.

/L Vicrions30BaHNe HUYKHETO PETUCTPa T UMEH (haiiiioB.

/N Otobpakenne uMeH (aiyioB B KpaiHEM paBoOM CTOJIOIIE.

/O CoprupoBka criucka 0ToOpakaeMbIX (aiiiios.

MOPSIIOK:

- N Ilo umenn (anaButHas)

- STlo pa3mepy (criepBa MEHbBIIINE)

- EIlo pacmmpenwuro (angpaButHas)

- D Ilo nare (criepBa Ooinee crapsie)

- G HauaTh crimcok C KaTajnoros

- Ipeduxc «-» oOparaer nopsaoK

/P TTay3a mociie 3aroTHeHHs KaXK10T0 SKpaHa.

/Q BoIBOA CBesieHHit 0 BaaenbIle (aiina.

/S BseiBon crucka (aiijioB M3 yKa3aHHOTO KaTtajora u ero
IMOIKATAJIOrOB.

/T BbIOop 110J1st BpEMEHH 151 OTOOPaKEHHST B COPTHPOBKH

BpeMsL:

- C Cospganne

- ATlocnengnee uCIons30BaHUE

- W Ilocnengnee u3aMeHeHHE

/W BpIBOJ CIMCKa B HECKOJIBKO CTOJIOLIOB.

/X OtobOpaxeHrne KOPOTKUX UMEH JIst (aiiyioB, YbH UMEHA HE
COOTBETCTBYIOT cTaHAapTy 8.3. dopmar aHaJOrHMuY€H BBIBOJAY C
kimouoM /N, HO KOpOTKME HMMeHa (alJIoB BBIBOASTCS CjI€Ba OT
JUIMHHBIX. ECIM KOpOTKOro WMEHW y daiila HeT, BMECTO HEro
BBIBOJIATCS TIPOOETIBL.

/4 BriBo1 HOMEpa rojia B 4€THIPEX3HAYHOM (pOpMAaTe
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CranmapTHBIH HA0Op KITFOUEH MOYKHO 3aIiCaTh B IEPEMEHHYIO
cpeast DIRCMD. [Ist OTMEHBI BX JCHCTBUS BBEJAUTE B KOMAaHC T
Ke KIII0UHU ¢ pehuKcoM «-», Harpumep: /-W.

MD — co3panue karanora.

MKDIR [nuck:|myTh
MD [nuck: JnyTh

CD — BbIBOJ MMEHM JTUOO CMEHA TEKYIIETo KaTajora.

CHDIR [/D] [muck:][myTs]
CHDIR[..]

CD [/D] [auck:][myTh]
CDI.]

.. 0003HayaeT Iepexoa B pOIII/ITeJ'IBCKI/Iﬁ KaTaJior.

Komanna CD gmck: oToOpakaeT MMsi TEKYIIEro KaTajiora
YKa3aHHOT'O JHCKa.

Komanga CD 6e3 mapaMeTpoB OTOOpakaeT MMEHa TEKYIIHX
JIMCKA M KaTaJiora.

[Tapamerp /D wucmonb3yercs Ui OJHOBPEMEHHON CMEHBI
TEKYIINX JUCKA U KaTaJora.

RD — ynanenue xatasnora.

RMDIR [/S] [/Q] [amck:]myTh
RD [/S] [/Q] [amck: ]yt

/S Y;[aneHI/Ie ACpEBa KaTaJIoroB, T. €. HC TOJIbKO YKAa3aHHOI'O
KaTaJjiora, Ho 1 BCEX COACPIKALIUXCS B HEM (l)aﬁHOB U IoJAKaTaJIOroB.
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/Q OrtriroveHre 3ampoca MOATBEPXKACHUS IPU  yIAICHUN
JIEpeBa KaTaJoroB C MOMOIIbIO KiIroua /S.

COPY — komupoBaHHE OIHOIO HIIM HECKOJBKUX (ailloB B
JPYroe MecTo.

COPY [/D] [/V] [IN] [/Y | I-Y] [/Z] [/A | /B] uctounuk [/A |
/B]
[+ ucrounuk [/A | /B] [+ ...]] [pe3ynwTar [/A | /B]]

UCTOYHMK VIMEHa OJHOTO WM HECKOIBKHX KOIHPYEMBIX
(atinos.

/A ®aiin sBisercs TekcToBbIM (aitiom ASCII.

/B ®aiin siBASICTCS IBOMYHBIM (haidioMm.

/D VYka3bpIBaeT Ha BO3MOYKHOCTH CO3JaHHs 3anIM()pOBaHHOTO
(atina pe3yabrar Karanor u/vuinm uMs il KOHCUHBIX (DaiiioB.

/V TIpoBepka MpaBUILHOCTH KOMUPOBAaHUS (HailioB.

IN Hcnonb3oBaHue, €CId BO3MOXKHO, KOPOTKHX HMMEH MHpH
KONMpOBaHUM (ailyioB, YbH MMEHAa HE YIOBIETBOPSIOT CTAaHAAPTY
8.3.

/Y TlonaBneHue 3ampoca IMOATBEPIKACHUS Ha IEpe3aIich
CYIIECTBYIOLIETO KOHEYHOTO (haiina.

[-Y OO0si3aTenbHbIi 3aMpoc MOATBEPIKICHHUS Ha Tepe3aruch
CYILECTBYIOIIET0 KOHEYHOTO (haiiia.

/Z KonupoBanue ceTeBbIX (hailioB ¢ BO30OOHOBICHUEM.

Kmtou /Y MOXHO YCTaHOBHTH Yepe3 IEPEeMEHHYIO CpeIbl
COPYCMD.

Kimtou /-Y KOMaHIHOW CTPOKH IE€PEOIpeeNsieT TaKyko
YCTaHOBKY.

[lo ymonuanuro TpeOyeTcsi NMOATBEPIKIACHHE, €CIH TOJIBKO
komanga COPY He BBINIONHsIETCS B TAaKETHOM (haiie.

UroObl 00BeAMHUTH (ailibl, yKaXUTE€ OAWH KOHEYHBIH M
HECKOJIBKO MCXOJHBIX (hailyioB, MCIOB3Yys MOACTAHOBOUHBIC 3HAKH
i popmar «daiiil+dain2+daitnid+...».
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REN — nepenMeHOBaHHE OJJHOTO MM HECKONBKHUX (paiiiioB.

RENAME [muck:][myTs |ums_aitnal nms_daiina2.
REN [mmck:][myTs|ums_atinal ums_daiina2.

Jusa xoHeuHoro ¢haiiima HENmp3s yKa3aTh IPYTOH MUCK HIH
KaTaJor.

DEL — ynanenue oqHOTO W HECKOIBKUX (haliioB.

DEL [/P] [/F] [/S] [/Q] [/A[[:]aTpuOyThI]|] uMeHa
ERASE [/P] [/F] [/S] [/Q] [/A[[:]atpubyThI]] nMeHa

nMeHa — lMMmeHa onHOro wiM Heckonbkux (hainos. s
yAaneHus cpazy HECKOJIBKUX (haitoB HCTIONB3YIOTCS
MO/ICTAHOBOYHBIE 3HaKW. Ecimu yka3aH KaTaior, W3 Hero OymayT
yJlaJieHbl Bce (hailiibl.

/P 3ampoc Ha MOATBEp)KACHUE Mepe]] YAAICHHEM KaxI0ro
(atina.

[F TlpunyautenbHoe yaaneHue (ailyioB, HOCTYIHBIX TOJBKO
JUISl YTCHHUS.

/S Y nanenune ykazaHHbIX (ailJIoB U3 BCEX MOJIKATATIOTOB.

/Q OrxitodeHre 3amnpoca Ha MOATBEPKACHHUE MPU yIAICHUN
(haiinos.

/A Ot60p aitnos 1s yaaneHus mo arpudyram.

aTpuOyTHI:

- S CucremHsle ¢aits

- R JoctymHble TONBKO 1Sl YTEHUS

- H Ckpsithie daiiib

- A Daiins! ans apXUBUPOBAHUSA

- IIpeduxc «-» nmeer 3nauenue HE
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TYPE — BBIBOA COOEPKMMOTO OTHOTO HIM HECKOIBKUX
TEKCTOBBIX (haiiiIoB.

TYPE [muck:][myTs|uMs_daiina

FOR — BeimosHEHWE YKa3aHHOH KOMAaHIBI JUIsl KaXKJOTO
(haiinma Habopa.
FOR %mnepemennas IN (rabop) DO xomanza [mapaMeTpsl|

%rIepeMeHHas — MOJICTaBIIAEMBII apaMeTp;

(mabop) — HaOOp, COCTOAIIMI M3 OJHOTO WM HECKOJIBKHX
(atinos. Jlomyckaercs HCIOJIb30BaHUE MOACTAHOBOYHBIX 3HAKOB;

KOMaHJa — KOMaHJa, KOTOPYIO CJICAYCT BBINOJHUTL JIA
Kaxaoro (aina;

napameTpsl — apaMeTphl U KIIIOYH 7151 YKa3aHHOH KOMaHIIbL.

B maketHbIx ¢aitmax mis komanasl FOR ncnons3yercs 3anmch
%%nmnepemenHas BMmecTo YmepeMmeHHas. VMeHa mnepeMeHHBIX
YUUTHIBAIOT peructp OykB (%l otnuuaercs ot %l).

JlobaBieHne moanepKUBaeMbIX BapuaHTOB KomaHIel FOR
MPY BKJIFOUEHUH PACIIMPEHHOM 00pabOTKN KOMAaH/I;

FOR /D %nepemennas IN (Habop) DO xomanza [mapamerps]

Ecmu Habop cofepKUT IMOJICTAHOBOYHBIC 3HAKH, KOMaHJa
BBITIOJIHSIETCST U1l BCEX TMOJIXOASIIMX MMEH KaTajoroB, a HE WMEH
(haiinos.

FOR /R [[auck:]nyTs ] %nepemennas IN (Hadop) DO komanaa
[mapameTpsl|

BrimonHenne xKoMaHABI A7l KaTajora [IWCK:|myTh, a TaKxke
JUIS BCEeX TMOAKaTajoroB 3toro mytu. Ecim mocie kimoua /R He
YKa3aHO MM KaTajora, BbINOJHEHUE KOMAHAbl HAYMHAETCA C
TEKYILEro Karajora.
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Ecnmm BmecTo Habopa yka3zaHa TOJNBKO Todka (.), KOMaH/aa
BBIBOJIMT CITHCOK BCEX TMOJKATATIOTOB.

FOR /L %nepemennas IN (Hauano,mar,konerr) DO xomanma
[mapamMeTpsI]

HabGop packpbiBaeTcsi B MOCIEIOBATEILHOCTh YHCENT C
3aJlaHHBIMHA HAYaJOM, KOHIIOM M IIarom mnpupamieHus. Tak, Habop
(1,1,5) packprBaetcs B (1 2 3 4 5), a na6op (5,-1,1) 3amenseTcs Ha
(54321)

FOR /F [«xiroum»] %repemennas IN (Habop) DO komanma
[mapameTpsl |

FOR /F [«options»] %variable IN («literal string») DO
command [command-parameters]

FOR /F [«options»] %variable IN (‘command’) DO command
[command-parameters]

WJIH, €CJIM UCTIONB30BaH mapaMeTp usebackq:

FOR /F [«options»] %variable IN (filenameset) DO command
[command-parameters]

FOR /F [«options»] %variable IN (literal string) DO
command [command-parameters]

FOR /F [«options»] %variable IN (‘command™) DO command
[command-parameters]

HaGop coaepkuT uMeHa OJHOTO WM HECKOJIbKUX (HaljioB,
KOTOPBIC 10 OYEPE/N OTKPHIBAIOTCS, YUTAIOTCS M 00pabaThIBAIOTCS.
O0paboTKa COCTOUT B uTeHUH (haiiia, pa30MBKU €ro Ha OTACIbHBIC
CTPOKH TEKCTa W BBIJACIICHUS M3 KaKIO0W CTPOKH 3aJaHHOI'O YHMCIIa
MOJACTPOK (B TOM 4HCIE HYyJs). 3areM HaWjCHHas IOACTPOKa
WCIIONIb3YETCS B KAYeCTBE 3HAUCHUS TEPEMEHHON IMPH BBHITOTHECHUH
ocHOBHOro Tena 1ukia. [lo ymomuanuwro kimrod /F Beijenser u3
KaXKIO0W CTpOKH (haiina mepBoe CIOBO, OUUIICHHOE OT OKPYKAFOIIAX
ero mpobenoB. Ilycteie cTpoku B (ailie MPOMyCKAarOTCs.
HeoOs3arenbHbie napameTpebl CKITIOU CITYXKHT JUISt
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TepeonpeesieHus] 3aJaHHbIX [0 YMOJYaHWIO MPaBWI OOpPaOOTKH
cTpok. Kiounm mpenctaBnsioT co0oil 3aKIOYEHHYI0 B KaBBIUKH
CTPOKY, COJIEprKalllyI0 yKa3aHHbIe TapameTpsl. KimtoueBble cioBa:

eol=C — ompezneneHne CUMBOJA KOMMEHTAapHEB B KOHIIC
CTPOKH (IOTTyCKaeTCs 3alaHue TOJIBKO OJTHOTO CHMBOIIA);

skip=n — w4mcio mpomyckaeMbix Mpu 00pabOTKE CTPOK B
Havaie (aiina;

delims=xxX — ompenenenne Habopa pasfenuTeNeld s
3aMeHbI 33IaHHBIX TI0 YMOJYaHHIO MTpo0ena U 3HaKa TalyJIsIIuu;

tokens=x,y,m-n — omnpejaeneHHe HOMEPOB MOJCTPOK,
BBIICJIAEMBIX M3 KaXIOH CTpPOKM (hailma M mepenaBaeMbIX IS
BBIIIOJTHEHUA B TEJIO IIHKIIA. HpI/I HUCIIOJIBb30BAaHHUHN J3TOI'O KJIHO4Ya
CO3MIAIOTCA  JIOTIONHUTENbHBIE  mepeMeHHble.  Dopmar  m-n
npencTasisieT co00Oi Auama3oH MOJACTPOK C HOMEpaMu OT m IO n.
Ecnmm mocnenHnii cuMBON B CTpoKe tokens= sBIsSi€TCSl 3BE30YKOM,
CO3JIaeTCsl AOTONHUTEIbHAS TIEpEMEHHAs, 3HaYeHUEM KOTOpoii Oyaer
BECh OCTAaBIIHMICA TEKCT B CTPOKE IOCIEe OOpabOTKM TMOCiemHei
MOJICTPOKH;

usebackq — mnpumeHeHHe HOBOW CEMaHTHKH, MPU KOTOPOM
CTpPOKH, 3aKIIIOYCHHBLIC B O6paTHLIe KaBbIYKH, BBIIIOJIHAIOTCA KakK
KOMaH[bl, CTPOKH, 3aKJIIOYECHHbIC B NPSIMbIC OJUHOYHBIC KABBIUKH,
SIBIISTIOTCSI CTPOKOH JIUTEPAJIOB KOMAH/IbI, & CTPOKH, 3aKIIOYCHHBIC B
JIBOMHBIC KaBBIUKH, UCIIOJIB3YIOTCS JJIsl BbIICICHUS UMEH (DaiijioB B
CIMCKax UMeH (aiiioB.

[TosicHsArOIIMIA TpUMED:

FOR /F “eol=; tokens=2,3* delims=,” %%i in (myfile.txt) do
@echo %%i %%j %%k

— 9Ta KoMmaHja oOpabarteiBaeT ¢aitn myfile.txt, mpomyckaer
BCE CTPOKH, KOTOpbIE HAaYMHAIOTCS C CHMBOJIA TOUKU C 3aISITOH, U
nepeaaeT BTOPYIO U TPEThIO MOJACTPOKH M3 KaXKIOW CTPOKH B TEIO
[UKJIa, TpUYeM MOJICTPOKH Pa3ACisFOTCS  3allsThIMH /WK
npobenamu. B Tene umkiaa mepemeHHas %i MCHONB3yeTCA UL
BTOpOil moacTpoku, %] — mns Tperbed, a %k momydaer Bce
OCTaBIIIKECS MOJICTPOKHU TIOCIIE TPETHEH.
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Nmena ¢aiinoB, comepkamuye MpoOensl, HEOOXOIUMO
3aKJIIOYaTh B IBOMHBIC KABBIYKH.

Jyis  Toro 4roOBI WCIOJNB30BAaTh JBOWHBIC  KABBIUKH,
HEOOXOIMMO HCHOJIB30BaTh HapameTp usebackq, MHa4ye ABOMHBIE
KaBBIYKH OyIyT BOCHPUHATHI KaK TPAHUIIBI CTPOKHU JJIST OOPaOOTKH.

Ilepemennass %i sBHO ommcaHa B WHCTpykKuuu for, a
nepeMeHHble %j u %K ONMUCHIBAIOTCS HESBHO C MOMOUIBIO KIIIOYA
tokens=. Kitou tokens= 1mo3BossieT U3BJICYb U3 OJHOMN CTPOKH (haiima
oo 26 TOACTPOK, TMPH OTOM, HE JOIYCKAeTCsl HWCIOJIb30BaHUE
MEepEeMEeHHBIX OoNMpIMX 4YeM OykBbl 'Z' mnum 'Z'. CrnenyeT MOMHHUTH,
yro uMeHa mnepeMeHHbIXx FOR sBisitoTcst rnoGanbHBIMU, MTOITOMY
OJTHOBPEMEHHO HE MOXET OBITh aKTUBHO OoJiee 52 epeMeHHbBIX.

Cunrakcuc komanael FOR /F taxke mo3Bosisier 00paboraTh
OTICNBHYIO CTPOKY, € YyKasaHueM mapamerpa filenameset,
3aKJIFOUYEHHBIM B OJJUHOYHBIE KABBIUKU.

Crpoka Oyner obpaboTaHa Kak equHAs CTPOKa M3 BXOJHOTO
(atina.

Hakonern, komanma FOR /F mo3Bomser oOpaboraTh CTpPOKY
BBIBOJIA IPYTOW KOMaHIBL.

Hnst 3TOTO CclemyeT BBECTH CTPOKY BbI30BA KOMaHIBI B
anoctpodax BMECTO Habopa uMmeH ¢aiioB B ckoOkax. Crpoka
repenaeTcsi s BEIOIHEeHUs oOpabotunky komana CMD.EXE, a
BBIBOJI ATOM KOMaH]Ibl 3allMChIBACTCS B MaMATh U 00pabaThIBAETCS
Tak, Kak OyITO CTpoKa BbIBOJa B3siTa u3 (haina. Hampumep,
CIIeyFoIasl KOMaH !

FOR /F “usebackq delims==" %%i IN ("set’) DO @echo %%i

— BBIB€ACT IEPCUCHb HMMCH BCEX INCEPEMCHHBIX CPCIbI,
OIMPEACICHHBIX B HACTOALICEC BPEMA B CUCTEMCE.

SHIFT — u3MeHeHue coiepKUMOT0 (CIBHT) TOICTABIISIEMBIX
napameTpoB AJIs MakeTHOro Qaiina.

SHIFT [/In] — «xomamma SHIFT 1pu BKIIOYEHHH
pacuIMpeHHoOW 00pabOTKM KOMaHA TOAJepXHUBacT Kirou /N,
3aJal0NIUil HAYAlI0 CABUTa MapamMeTpoB ¢ HOMEpA N, TJAC N MOXKET
ob1Th OoT 0 710 9.
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Hanpumep, B cienyrouieil KoMase:
SHIFT /2

%3 3amensercs Ha %2, %4 Ha %3 m T.4., a %0 m %l
OCTarOTCs 03 N3MEHEHHUH.

CALL — BBI30B 0IHOTO TTAKETHOTO (haiisia U3 APyroro.
CALL [auck:][mmyTs|uMs_aiina [mapameTps |

mapameTpsl — Ha0Op mapamMeTpoB KOMAaHIHOW CTPOKH,
HEO0OXOUMBIX ITaKeTHOMY (ailiry.

CHOICE? — ouaer 0TBETA MOJIb30BATEIS.
CHOICE [/C[:]apuanTtsi] [/N] [/S] [/T[:]c,nn] [TekcT]

/C[:]BapuaHTbl — BapUaHTHI OTBETA I10JIb30BATEIIS.

ITo yMom4aHuio CTpOKa BKIIIOYAET JiBa Bapuanrta: YN

/N Hu camMu BapuaHThl, HM 3HaK BONPOCAa B CTPOKE
MPUTTIAIIEHHUS HE OTOOPAKAIOTCHL.

/S YuuThIBaTh PErUCTP CHMBOJIOB.

/T[:]Jc,nn OTBeT «C» BBHIOMpAETCS aBTOMATHYECKH IOCIE NN
CeKyH1 OkuaHust TeKcT CTpoKa MpHrIalieHus

[locne BbmonHenuss komaHnapl nepemeHHass ERRORLEVEL
npuoOpeTaeT 3HAuUCHHE, PAaBHOE HOMEPY BBHIOPAHHOTO BapHaHTA
OTBETA.

FC — cpaBHeHue aByx ¢aiijioB uian AByX HaOOpOB (aiiioB u
BBIBOJI Pa3JIN4Ui MEXKLy HUMH.

2 CHOICE — 570 BHELIHSSA KOMaH/Ia.
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FC [/A] [/C] [/L] [/LBnN] [/N] [/OFF[LINE]] [/T] /U] [/W]
[/nnnn][nuck]:][myTe] Jums_daiinal
[muck2:|[myTh2 Jums_daiina2
FC /B [muckl:][myTh1 Jums_daiinal
[muck2:][myTe2 Jums_daiina2

/A BbIBO TOJBKO MEPBOM M TOCIEAHEH CTPOK IS KaKIoH
CPYIIIbI pa3Inyuil.

/B CpaBHeHne TBOMYHBIX (haifiIoB.

/C CpaBHeHue 6e3 y4yera perucTpa CUMBOJIOB.

/L CpaBuenue ¢aitno B popmare ASCII.

/LBn MaxkcumanbHOe YHCIIO0 HECOOTBETCTBHUI JUIsl 33/laHHOTO
YHcia CTPOK.

/N BbIBOJ1 HOMEPOB CTPOK TPH CPABHEHUH TEKCTOBBIX (haiijioB
ASCII.

/OFF[LINE] He mnpomyckate ¢aiiiei ¢ yCTaHOBIEHHBIM
aTpuOyTOM «ABTOHOMHBIIT».

/T CumBonbl TaOysUUKM HE 3aMEHSIOTCS SKBHUBAJICHTHBIM
YHCIIOM MPOOEIIOB.

/U Cpasuenue daiinos B popmare UNICODE.

/W TIpomyck mpoOesoB W CHMBOJOB TaOyIAIUH TIPH
CpaBHECHHMHU.

/nnnn - Yuciao mocieoBaTeNbHBIX  COBHATAMONIMX  CTPOK,
KOTOPOE JJOJDKHO BCTPETUTHCS MOCIIE TPYIIIHI HECOBIAIAIONIHX.

[muckl:][myTe1 Jums_daiinal

VYka3piBaeT nepsblil (haiin uiu Habop ¢ailyioB i CpaBHEHUS.

[mck2:][myTh2 Jums_aiina2

VYkazbpiBaeT BTopoii ¢aiin wir Habop ¢aiios as cpaBHEHUS.

FIND — mouck TeKCTOBOI CTPOKH B OJJHOM WJIM HECKOJIBKUX
¢aiinax.

FIND [/V] [/C] [/IN] [/1] [/OFF[LINE]] «ctpoka»
[[muck:][myTs Jums_daiina] ...]]

/V BeiBoa Bcex ctpok, HE comepikainx 3aaHHy0 CTPOKY.
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/C BbIBOA TONBKO OOIIEr0 4YHCIAa CTPOK, COJACPIKAIIUX
3aJJaHHYIO CTPOKY.

/N BbIBO HOMEPOB OTOOpaKACMBIX CTPOK.

/OFF[LINE] He mnpomyckarb Qaiiasl ¢ yCTaHOBICHHBIM
aTpuOyTOM «ABTOHOMHBII.

/I Tlouck Ge3 yueTa perucTpa CUMBOJIOB.

«cTpoka» Mckomas CTpoka.

[muck: ][y Ts [uMms_daiina

OnuH niaM HECKOJIBKO (DailyioB, B KOTOPBIX BBIIOIHSAETCS
MTOUCK.

Ecnmu myte He 3agaH, TOWCK BBINONHSAETCS B TEKCTE,
BBEJICHHOM C KJIaBHATypBhl JTUOO MEpeqaHHOM 110 KOHBEHepy Ipyroiu
KOMaHIOH.

SORT — ocymecTBisieT COPTHPOBKY (haiina.

SORT [/R] [/4n] [/M xunobatitoB] [/L s3wik] [/REC
CHUMBOJIOB]

[[muck1:][myTb ] ]ums_daiinal ] [/T [auck2:]|[nyTs2]]
[/O [muck3:][myTs3 Jumst_aiina3]

/+n 3agaer YKHCIO CHUMBOJOB, N, 10 Hayala KaXIO0ro
CpaBHEHMS. /+3 IIOKa3bIBae€T, YTO KaXJOE€ CpaBHEHHE OyIeT
HAa4YMHATHCS C TPETHErO0 CHUMBOJIA KaXJ0W CTpoku. CTPOKH MEHBbIIe
YeM N CUMBOJIOB COOMPAIOTCSI MIEPE]] BCEMH OCTATLHBIMU CTPOKAMH.

[lo ymonuanuto, CpaBHEHHE HAaYMHAETCS C IIEPBOTO CHMBOJIA
KaXJ0 CTPOKH.

/L[OCALE] s3pik [lepekpriBaeT yCTaHOBIICHHBIE B CHUCTEME
[0 YMOJYaHUIO SA3BIK M pacKiaaKy 3afaHHbIMH. [loka cymiecTByer
BO3MOXHOCTbH TOJIBKO OJTHOTO BbIOOpa: ««Cx»« — Hanbomnee ObICTpHIi
CH0CO0 yIOPSIIOYNBAHUS TIOCIEI0BATEIHLHOCTH.

CoprupoBka Bcerga uaet 6e3 ydera perucrpa.
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/M[EMORY] xwumobaiitoB 3amaeT KOJIMYECTBO OCHOBHOM
MaMsTH, WCIIOJNb3YeMOW ISl COPTHPOBKH, B KuioOaiitax. Pasmep
namsTH oJkeH ObITh He MeHee 160Kb.

/REC[ORD MAXIMUM] CHMBOJIOB Onpexaenser
MaKCHMaJbHOE YHCIIO CHMBOJIOB B 3amucH (1o ymomdanuto 4096,
MakcuMaibHoe 65535).

/R[EVERSE] OOpaTHblii MOpSIOK  COPTHPOBKH;  T.C.
coptrupoBKa uaeT ot S 10 A, u 3aTem ot 9 1o 0.

[muckl:][myTe Jums_daitnal Ompenensier UMs COPTUPYEMOTO
¢aiina. Ecnu oHo omyieHo, To OyAeT UCTIOIB30BaThCsl CTAHAAPTHBIN
MOTOK BBOJAA. SIBHOE 3ajaHue copTupyemoro aita paboraeT
ObICTpee, 4YeM IIepeHampaBleHHe TOro ke (aiima B KadecTBe
CTaHIAPTHOTO MOTOKA BBOJIA.

IT[IEMPORARY] [muck2:][myTs2] Onpenensier myTh K Marke,
collepkamield paboune Qaiiibl COPTUPOBKHA, B TOM CIydae, KOT/a
JAHHbIC HE TMOMEIIAIOTCS B OCHOBHOHM mamsatu. [lo ymonuaHHIO
WCTIONB3YETCsl CUCTEMHAsI BpEMEHHAs TaIlka.

[O[UTPUT] [mumck3:][myT3]umst_daiina3 Onpenenser ums
¢aiina, B KOTOPOM COXPAHSIOTCS OTCOPTHPOBAHHBIC PE3YJIbTATHI.
Ecnmu oHO omylieHO JaHHBIE 3aMKCBHIBAIOTCS B CTAHJAPTHBIN MOTOK
BbIBOJA. SIBHOE 3amaHue (aitia BbIBoja paboTaeT ObICTpee, YeM
nepeHanpaBlieHHe CTAHAaPTHOTO TTOTOKA BBIBOJIA B 3TOT Ke (haiii.

1.4 Bapuanmul 3a0anuil na ¢vinoinenue

IIpu pa3paboTke yd4THTE BO3MOXKHOCTH HENPABHIBLHOIO
3alycka BallMX [porpamMMm  (Hampumep, C  HEIOCTaTOYHBIM
KOJINYECTBOM apryMEHTOB) U MPEIYCMOTPUTE BBIBOJ COOOILCHHS 00
omnOke u moxackazku. I[lpu BBIMOIHEHUH PaOOTBHI HCHONB3YHTE
JIaHHBIC METOIMUYECKUE yKa3aHus U crpaBovyHuk T Help.

Bapuant 1. Paspaborate komaHAHbIM (aiin co3paromui,
KONUPYIOUIMHA WM YOaNnstomui (aii, yka3aHHBIA B KOMaHIHOM
CTPOKE, B 3aBUCHMOCTH OT BBIOpPAaHHOTO KJIOYa (3aMeIaeMoro
napamerpa) /n, /c , /d.
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Bapuantr 2. Pa3paboraTh KOMaHIHBIN (haliyT CO3TAIONTHH,
KONHUPYIOUINN WM YAAISIOIMIMM KaTajgor, YKa3aHHbIM B KOMaHIHOU
CTpOKE, B 3aBHCHMOCTH OT BBIOpaHHOTO Kioya (3amelaeMoro
napamerpa) /n, /c , /d.

Bapuant 3. Paspabortath kKoMaHAHBIA (aii, TOOABIISMIOTHIT
BBOJIOM C KJIaBHATYPBl COJIEP’)KUMOE TEKCTOBOro (haiina (B Havaso
WU B KOHEI] B 3aBUCUMOCTH OT KJIIOUCH (3aMelmaeMoro mapaMmerpa)

Ib /).

Bapuanr 4. Pazpaborathb KOMaH/IHBIH ¢aiin,
PETHCTPHUPYIOIINK BpeMs CBOEro 3amycka B (aiiie MpoToKoIa
run.log ¥ aBTOMAaTHYECKH 3aIlyCKAIOIIUN HEKOTOPYIO IMPOrpamMmy
(Hampumep, aHTUBHUPYCHYIO U T. I1.) 1O MATHULAM WK 13 yucnam.

Bapuant 5. Pa3paborates koMaHOHBIN (aiii, KOTUPYOIIAN
MPOU3BOJIBHOE YHCIIO (DAMIIOB 33JaHHBIX apryMEHTaMH M3 TEKYIIETO
KaTaJora B yKa3bIBaeMbIil KaTaJoT.

Bapuant 6. PaspabGorate komaHIHBIH (aii, KOTOPBIH
MOMEIIACT CIUCOK (haiijioB TEKYIIEro KaTajiora B TEKCTOBBIH (haill u
B 3aBUCHUMOCTH OT KJIOYa COPTHUPYET MO KaKOMy-Tubo TMOJIIo.
PeanuzoBarh /1Ba BapuaHTa: ¢ HWCIOJB30BAHUEM TOJBKO KOMAaHJIbI
DIR, ¢ ucrone3oBanuem komang DIR u SORT.

Bapuant 7. Paspabortarp komaHmHBIA (Dalii, KOTOpPHIA B
WHTEPaKTHBHOM pEeXKUME MOT Obl JOoNHchiBaTh B (aim TekcT,
yIAIATH CTPOKU U3 Qaiijia, ¥ pacrevyaTsiBaTh Ha DKPaHE COACPIKUMOE
(haiina.

Bapuant 8. Paspaborate komaHAHBIH (aiin, KOTOPBIT
JONHUCHIBaNl Obl UM (aiina, MOIyYeHHOTO BXOIHBIM MapaMeTpoM B
cam ¢aitn N konnuecTBo pa3. N — Takxe 3a7aercsi mapaMmeTpoM.

Bapuant 9. PaszpaGoraTh KOMaHIHBIA (aiia, KOTOpPHIA Obl
3amyckai Obl KakoW-nmnbo Qaiia oxuH pa3 B CyTKA. 1O €cTb, €ciH
(haiinm 3amyckaeTcsl IEpBBIA pa3 B CyTKH, TO OH 3aITyCKaeT KaKOM-
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6o ¢aitn. Ecim Bam aiin yxxe 3amyckainy cerofHs, TO Baml (air
HUYEro He naenaer. B pabore mcHonp3ylTe aJsi CpaBHEHHS [aT
komanngy FC.

Bapuanr 10. Pa3paboraTh koMaHIHBIH (aiiia, KOTOPBIHA ObI
3amyckan Obl KakoW-mnOo ¢aiin onuH pa3 B CyTKH. To ecTh, eciu
¢aiin 3amyckaeTcs MEpBHI pa3 B CYTKH, TO OH 3allycKaeT KakKoii-
mu6o ¢aitn. Ecim Bam aiin yxxe 3amyckainy cerofHs, TO Baml (hair
HUYero He jgenaer. CpaBHEHHUE JaT pealn3yiTe yepes nepeMeHHbIe, a
He uepes (paiisl.

Bapuant 11. Paspabortate KoMaHAHBIN (paiii, KOTOPBIHA
Hojyyal B KayecTBE IapaMeTpa Kakoe-Tubo HMs, U IpOBepsl,
OornpeacicHa JM TOKad NEpEMCHHAaA CpCIabl WM HET, U BBIBOJAWJI
COOTBETCTBYIOIIEE COOOLICHHE.

Bapuant 12. Pa3zpaborath KoMmaHgHbBIM (ailn, KOTOPBIH
moixydaql B KadecTBE IapaMeTpa KakoW-TuOo CHMBOI H B
3aBUCHMOCTH OT BTOpOTO IapameTpa BBIpe3all WIM COXPaHSI B
3a7laHHOM (haiiie Bce CTPOKH HauMHAIOIIUECS HA 3TOT CUMBOJL.

Bapuantr 13. B Hekotopom (aiime XpaHWUTBCS CIHCOK
noJip3oBarenei [IK u uMg UX JOMalIHUX KaTtajuoros. HeoOxommMo
pa3paboTarh mporpaMmmy, KOTopasi IpoCMaTpUBaeT AaHHbIN (aiia 1 B
MHTEPAaKTHBHOM DPEKUME 3aJacT BONPOC — KONHPOBATh TEKYILEMY
MOJIb30BATENI0 (B €r0 JOMAIIHWN KaTajlor) KakoH-TUOOo 3aJaHHBIN
¢aiin (B kauecTBe mapamerpa) wiu Het. Ecnmu «Jla» To mporpamma
KonupyeT aii.

BapuanT 14. Paspaborarh kOMaHIHBIN (aiiy, KOTOpPBIA OB
BBIBOJWJI B 3aBHUCHUMOCTH OT KIf0Ua Ha dKpaH uMs ¢aiiina ¢ caMoit
MOCJIeIHEN WM C CaMOM paHHE! JaTOU MOCIeIHEro UCIOIb30BaHUSL.

BapuanT 15. Pa3paborare koMaHIHBIN (aiii, KOTOpBIA OB
MOJTy4ajl B KauecTBE apryMeHTa UMs TEKCTOBOTO (aiijia U BBIBOANIT
Ha 3KpaH MHPOPMALIMIO O TOM, CKOJIILKO CHMBOJIOB, CJIOB U CTPOK B
TEKCTOBOM (haiise.
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Bapmwant 16. Paspaborats KomaHAHBIA aiin (aHaigor
koman sl tail B Unix). Komauauelii ¢aiin neuaraet konen ¢aitna. [To
yMomuanuio — 10 mocineqHuX CTpOK. SIBHO MOXKHO 3a1aTh HOMEp
CTPOKH, OT KOTOPO# e4aTarh 10 KOHIIA.

Bapuant 17. Pa3pabortarh koMmaHAHBIA (aiin, KOTOpPBIA OB
CKJICHBAJI TEKCTOBBIC (hallilbl, 3aaHHBIC B KaUeCTBE apryMEHTOB, U
COPTHPOBAJI OBI CTPOKH Pe3yIBTHPYIOMIETo (haiiia B 3aBUCHIMOCTH OT
KITI04a 10 YOBIBAaHHIO WJIU 110 BO3PACTAHHMIO.

Bapuant 18. Paspaborare komaHmHBIH (haii, KOTOPBIH
(dhopMupoBai ObI €KEMECAYHBIM OTYET 00 M3MCHEHMSAX B padodeM
karaiore ((aiisiel co3IaHHbIC, YIalCHHBIE).

Bapuant 19. PaspabGorare komaHmHBIH (haiil, KOTOPBIA
(dopMupoBan OBl €KEMECAYHBI OTYET 00 M3MEHCHHAX B padodeM
karajsore ((aiibl H3MEHEHHBIE).

Bapuant 20. BeimonHsIONMI B 3aBUCHMOCTH OT KJIFOYA OIUH
13 3—X BapUaHTOB pabOTHI:
- C KJIIYOM /N JOMUCHIBAET B HAYAJIO YKa3aHHBIX TEKCTOBBIX
(haiiIoB CTPOKY ¢ UMEHEM TEKYIIEro (aiiia;
- cximouom /b cozmaer pesepBHbBIE KOIMK yKa3aHHBIX (DAIIOB;
¢ kmouom /d ymamser ykasaHHble (ailel  mocie
MIpeIyTpeKISHUsI.
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JIABOPATOPHASI PABOTA Ne2
«IIporpammupoBanue Ha sa3bike SHELL B OC
Unix»

2.1 Ilenv pabomut

N3yduenne s3bika Shell, wcmonb3oBanue MepeMEHHBIX CPEIbI,
nepemeHHbIx Shell u npenonpeieneHHbIX TepEeMEHHBIX.

2.2 IlIpoepammuposanue ¢ azvixe Shell

Bepcun Shell

Shell — wuHTepnpeTaTop KOMaH[, MOJABAEMBIX C TEPMHUHAJA
WIM W3 KOMaHAHOro ¢aita. D10 0ObIYHAs mporpamMma (T.e. HE
BXOAUT B sapo omeparmonHoit cucteMbl UNIX). Ee wmoxHO
3aMEHUTD Ha JPYTYIO WM UMETh HECKOJIBKO.

J1Be Hanbosee N3BECTHBIC BEPCUH:

- Shell (Bepcuu 7 UNIX) unu Bourne Shell (ot ¢pamunmu aBTopa
S.R.Bourne u3 pupmsr Bell Labs);
- C-Shell (Bepcuu Berkley UNIX).

Oun moxoxu, HO ecThb M orauums: C-Shell mommpee B
JUAJIOTOBOM pexknMe, a oObryHbIil Shell nmeeT Oonee ameranTHbie
YIPABJISIOLINE CTPYKTYPHI.

Shell — s13b1k IpOrpaMmMupoOBaHus, TAK KaK HMEET:

- MepeMeHHEIE;

- yOpaBJSOLIHE CTPYKTYpHI (Trna if);

- MOAIPOTrpaMMBI (B TOM YHCIIE KOMaHAHBIE (aiiibl);
- mepejady napameTpos;

- 00paboTKy mpepbIBaHUM.

®daiin Hayasa ceanca (login-daiin)
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HezaBucumo ot Bepcum Shell npu Bxome B cucremy UNIX
et ¢aia Havaja ceaHca C IpemonpeneieHHBIM MMEHEM, YTOOBI
BBITIOJTHUTD €r0 KaK KOMaHIHbIHA (haiin;

- ausa UNIX Bepcuu 7 ato: .profile;
- mus C-Shell sto: .login n/nmm .cshre.
B atoT daiin 00pYHO MOMEITAIOT KOMaHIBI:
- YCTaHOBKH XapaKTEPUCTHK TEPMHHAJIA,
- omoseulenus tuna who, date;
- YCTaHOBKH KaTaJIOTOB IMOMCKa KOMaH/[ (00b14HO: /bin, /ust/bin);
- CMeHa MMOJCKAa3Ky ¢ $ Ha IPyro# CUMBOI U T.1.

IIpouenypa sizbika Shell
Orto xomaHaHbIA Qaiin. [[Ba cmocoba ero BbI30Ba Ha
BBIITOJTHEHUC:
1. $ sh dothat (rne dothat — HekOTOpBI KOMaHAHBIH (aiin);
2. $chmod 755 dothat (cmenarth €ro BEITOTHUMEBIM, T.€. -FWXF-Xr-X)
$ dothat.
Crenyer 3HaTh TOPSIOK IMOKWCKA KAaTaJoroB KomaHn (1o
YMOITYaHHIO):
- TEKyILIUH;
- cucTeMHEI /bin;
- CHCTeMHHIi /ust/bin.
CrnenoBaTelibHO, €CJIM MMS Ballero KOMaHJHOro (aiina
)1y6n1/1pyeT UM KOMaHJbI B CHCTCMHBIX KaTajorax, IIOCJICIHSA
CTaHET HEJOCTYIMHOM (eCiH TOJIBKO He HAOMPATh €€ MOJIHOTO UMEHH).

Ilepemennbie Shell
B si3pike Shell Bepcuu 7 onpenenenue nepeMeHHOH COIEPKUT
WM M 3HaueHue: var = value.
JIoCTyII K TEpEMEHHOM — 110 UMEHH €O 3HaKoM $ criepen:
fruit = apple (onpenenenmue);
echo $fruit (moctym);
apple (pesynbrat echo).

Takum oOpa3om, mepeMeHHass — 3TO CTpoka. BosmoskHa
KOHKaTCHalIus CTpOK:
$ fruit = apple
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$ fruit = pine$fruit

$ echo $fruit
pineapple

$ fruite = apple

$ wine = ${fruite}jack
$ echo $wine
applejack

$

Hpyrue crnocoObl YCTaHOBKM 3HAUCHHS NMEPEMEHHON — BBOJ
u3 (baﬁna WJIX BBIBOJ M3 KOMaHIbI, @ TAKKC IIPHCBAUBAHUC 3HAUCHUI
MEpeMEeHHON — TmapaMmeTpy mmKia for W3 croucka 3HAYEHUH,
3aJaHHOI'0 ABHO WJIM 110 YMOJIYaHHIO.

[lepeMeHHas MOXKET OBITH:

- UYacreto momHoro wumenu (aiinma: $d/filename, roe $d —
nepemeHHas (Harpumep, d = /usr/bin).
- YacTbl0 KOMaHbI:
$ S ="sort +2n + 1 - 2" (Hanuuue npobenoB Tpebyer
KaBBIYeK
$ $S tennis/lpr
$ $S basketball/lpr

$ $S pingpong/Ipr
$

OnHako BHYTpPHM 3HA4€HHUS N1 KOMaHIBl HE MOTYT OBITH
cuMBoOIIBL |, >, <, & (00O3HaYaroOIIKe KaHal, MepEeHANpaBICHHS U
(OHOBBIH PEKUM).

IIpenonpenenennsie nepemennsie Shell
Hekotopsile ®u3 HHUX MOXHO TOJBKO uHMTaTh. Hambomee
YHOTpEeOUTENbHBIE:

HOME — "momamumil" Katamor IoJb30BaTElNIs; CIYKUT
apryMEHTOM MO YMOJYaHHIO Jis cd;

PATH — wmmHoXecTBO KaranoroB, B koTtopbrx UNIX wumier
KOMaH/Ibl;

PS1 — mepBuuHas mojickaska (CTpoka) cuctemsl (s v.7 - $).
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Nsmenenne PS1 (moackaskm) oOBMHO nemaercs B login-
(haiine, HammpuMmep:

PS1="7
W PS1="?" (c mpobernom, uro ynoOHee).
Nsmenenne PATH:
$ echo $PATH - IOCMOTPETH;
:/bin:/usr/bin - 3Hayenue PATH;
$cd - "moMoii";
$ mkdir bin - HOBBI KaTaJor;
$ echo $SHOME - IOCMOTPETH;
/users/maryann - TEKYILUI KaTaJor;
$ PATH = :3HOME/bin:$PATH - n3meHenue PATH,;
$ echo $PATH - IOCMOTPETH;
:/users/maryann/bin:/bin:/usr/bin - HOBOE 3HAYCHHE
PATH.
YcranoBka nepemenHoii Shell BLIBOTOM 13 KOMaHABI
[Tpumep 1:
$now = ‘date” (rme " - oOpaTHbBIC KaBBIYKH)
$ echo $now
Sun Feb 14 12:00:01 PST 1985
$

[pumep 2: (moyueHne 3HaUeHHS IepeMEeHHON U3 (aiina):
$ menu = "cat food
$ echo $menu
apples cheddar chardonnay (cumBomBI BO3BpaTa KapeTKH
3aMEHSIOTCS Ha TTPOOEIThI).

Ilepemennsbie Shell — aprymenThI npouexyp
3T0 0CcOOBIN THIT IEPEMEHHBIX, IMEHYEMBIX ITUPpPaMHU.
[Ipumep:

$ dothis grapes apples pears (mporenypa).

Torna no3uMoHHBIE TapaMeTPhl (apryMEHTBI) 3TOH KOMaH/IbI
AOCTYIIHBI 110 UMCHAM:
$1 = “grapes’
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$2 = "apples’
$3 = "pears’

u 1.4. 10 $9. Onnako ects komanna shift, koropast caBuraet
WMEHa Ha OCTaJlbHBIE AapryMEHTBI, eclii uX Oonbmie 9 (OKHO
IIMPHHOH 9).

Hpyroit coco® mMoMydnTh BCE apryMEHTHI (JakKe eclu X
oonbiue 9): $*, uto sxBUBaneHTHO $182 ...

KonuuectBo apryMEHTOB MPUCBaNBAETCS Ipyroi
nepeMeHHoi: $#(aue3).

Hakonen, ummsi mpoueaypsl - 3to $0; mepemennas $0 He
YUYHUTBIBACTCS MpU mojicuere $#.

CtpykrypHble onepatopsl Shell

Omnepatop mmkiia for

[Tyctb umeeTcst koMmanaHbIH (aitn makelist (mpoieaypa)
$ cat makelist
sort +1 -2 people | tr -d -9 | pr -h Distribution | Ipr.

Ecnu Bmecto omHoro ¢aiiina people MMeeTcs HECKOJBKO,
nanpumep: adminpeople, hardpeople, softpeople,..., To HeoOxoaUMO
MOBTOPUTH BBITIOJTHEHUE MPOIEAYPhI ¢ Pa3InYHbIMU (aiiamu. OTo
BO3MOJKHO ¢ TiomoIisio for — omneparopa. CUHTaKCHC:

for <mepeMeHHas™> in <CIUCOK 3HAYECHMUIA>
do <crmmcok KoMaH>
done

Kurouebie ciosa for, do, done mumnyTest ¢ Hauana CTpOKH.
[MTpumep (u3menum nporeaypy makelist):

for file in adminpeople, hardpeople, softpeople

do

Sort +1 -2 $file | tr ... | Ipr

done.

MoxHO wucnonk30BaTh MeracuMmBoabl  Shell B crucke
3HAYCHUH.

ITpumep:
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for file in *people (mns Bcex WMeH, KOHYAIONIMXCS Ha

people)
do

done.

Ecnu in omymieHo, TO MO YMOJYaHWIO B Ka4yeCTBE CITUCKA
3HaYeHUH OepeTcs CIHCOK apryMEeHTOB IMPOLEAYPHl, B KOTOpPOi
COJIEP)KUTCS LWKJ, & €CIM HHUKJI He B MPOIexype, TO — CIHCOK
MapaMeTpoB KOMaHJHOW CTPOKH (TO €CTh B KayeCTBE MPOICTYPhI
BBICTYITA€T KOMAH/Ia).

[Ipumep:

for file

do

done

Hus seoa Makelist adminpeople hardpeople softpeople
OyZeT cAenaHo TO ke caMoe.

VYcnoBHblii oneparop if
Hcnone3yeM  MMEHa  MEPEMEHHBIX,  MPEICTaBISIOIINC
3HAUCHHUS MAPAMETPOB MPOLIETYPHI:
sort +1 -2 $1 |tr...|lpr

[Tpumep HEeBEpHOTO BHI30BA!
makelist (6e3 mapameTpoB), tae $1 Heonpenenen. McrnpaButh
omKrOKy MOXHO, TPOBEPssl KOJIUYECTBO apryMEHTOB — 3HAUCHHE
nepeMmeHHo $# mocpenctBoM if - omepaTopa.
[pumep: (m3mMeHeHHOM niporieAypbl makelist):
if test $# -eq O

then
echo "You must give a filename"
exit 1

else
sort+1-2$1 |tr...|lpr

fi
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3mech test m exit - KOMaHABI MPOBEPKH W BBIXOAA. TakuM
00paszoM, CHHTaKCHC orepaTopa if:

if <ecnm 3Ta KOMaH/1a BBIMOJIHAETCS YCIEIIHO, TO>;

then <BBIMOMHUTH Bce CIICAYIONIUME KOMaHABI JO else wiy,
€CJIM €T0 HET, 10 fi>;

[else <wuHAYe BHIMOTHUTD ClIEAYIONNE KOMaHABI 10 fi>]

Kirouessie cnosa if, then, else u fi numryTest ¢ Hawana cTpokw.

VYcnenHoe BBIMONHEHHE MPOIEAYPHl O3HAYaeT, 4TO OHa
Bo3Bpaiaer 3HaueHue true = 0 (zero) (Heycmex - BO3BpaIaeMoe
3HaueHue He paBHO 0).

Omneparop exit 1 3amaer Bo3Bpamjaemoe 3HaueHWe | s
HEYJIAYHOT'O BhINOJIHEHUs makelist ¥ 3aBepiiaer nporeaypy.

Bosmoxusl Bioskennsie if. /s else if ectb cokparnienue elif,
KOTOPOE OJTHOBPEMEHHO cokpamaer fi.

Komanpna test

He sBasiercst yactpto Shell, Ho mpumensiercst Baytpu Shell-
MIPOLIEAYD.

HNmeeTcd Tpu TrIa MPOBEPOK:
- OlICHKA YMCJIOBBIX 3HAYEHUI;
- olleHKa Tuna (aiina;
- OIIEHKa CTPOK.

J1st K 10T0 THIIA CBOM IIPUMUTHUBEI (OTIEpaIiiu Op).

1. s gucen cuntakcuc takoii: N op M, rme N, M - uncna
WJIM YUCIIOBBIC TIEpEMEHHBIE;

op MPUHKUMAET 3HaueHwus: -e(, -ne, gt, -It, -ge, -le.

2. Jlns daiina cunrtakcuc takoi: op filename, rme op
MIPUHUMAET 3HAYCHUS:
- -s ((aiin cymecTByeT U HE MyCT);
- -f((aiin, a He kaTasor);
- -d (daiin-gupexTopus (karajior);
- -w (¢aiin i 3amnucn);
- -1 (daiin ans ureHus).

Ja ctpok cuHTakcuce takoil: S op R, rne S, R - cTpoku win
CTPOKOBBIE TIepeMeHHbIe WK opl S, rae op mpuHUMAaET 3HAYCHHUS:
- = (PKBUBAJICHTHOCTH);
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- 1= (He PKBHBAJIICHTHOCT);
opl mpruHUMaeT 3HAYECHUS:
- -z (CTpoKa HyJeBOH JJIMHBI);
- -n (HE HyJeBas JJIUHA CTPOKH).
Hakoner, HeCKOIBKO MPOBEPOK pPa3HBIX THIIOB MOTYT OBITh
00BeINHEHBI JIOTHIeCKUMHE ornepanusamu -a (AND) u -0 (OR).
ITpumepst:
$if test-w $2 -a -r S1
> then cat $1 >> $2
> else echo "cannot append”
> fi

$

B nekotoprix Bapuantax OC UNIX BMecTto koMauzbl test
WCTIONB3YIOTCS KBaApaTHBIE CKOOKH, T.¢. if [...] BMecTo if test ... .

Omneparop 1mkiaa While
CuHTaKCHC:

while <komanma>

do

<KOMAaH/IbI>

done

Econ "xomaHma" BBIMOJTHSAETCS YCHENIHO, TO BBIMOJIHUTH
"KoMaH/Ipl", 3aBepIIaeMble KIFOYEeBBIM clloBoM done.

[Ipumep:

if test $# -eq O

then
echo "Usage: $0 file ..." > &2
exit

fi

while test $# -gt 0

do

if test -s $1

then
echo "no file $1" > &2

else
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sort+1-2%$1|tr-d ... (mpouemypsi)
fi
shift (* mepenymepoBaTh apryMeHTHI *)
done
[Tpouietyps! BBITOTHSIOTCS HaJl BCEMH apTyMEHTaMH.

Omneparop 1ukia until
HNuBeptupyer ycnoBre NOBTOPEHHUs IO CpaBHEHHUIO ¢ while
CuHTaKcuc:
until <komanga>
do
<KOMAaHIbI>
done
IToka "komanpma" He BBIIOJHUTCA YCIEUIHO, BBINOIHIThH
KOMaH Ibl, 3aBepIaeMple cioBoM done.

ITpumep:
if test S# -eq 0
then
echo "Usage $0 file..." > &2
exit
fi
until test S# -eq 0
do
if test -s $1
then
echo "no file $1" > &2
else
sort +1 -2 $1 | tr -d ... (mpouemypa)
fi
shift (caBur aprymeHTOB)
done

HcnonHsieTcss aHaTOrM4HO MPEbIIYIIEMY.

Onepatop BeIOOpa Case
CuHTaKCcuc:
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case <string> in

stringl) <ecmm string = stringl, TO BBHIIOIHUTL BCE
CIIEAYIOIINE KOMAaHIIBI /IO ;; > 3
string2) <ecmu string = string2, TO BBIOJHHUTH BCE

clenyronye KOMaHabl 10 ;; > ;;
string3) ... u T.1. ...
esac

ITpumep:

[lycte mpoueaypa uUMeeT ONIUIO -t, KOTOpas MOXKET OBITh
rojiaHa

Kak MEepBBIA MapameTp:

together = no

case $1in

-t) together = yes
shift ;;

-?) echo "$0: no option $1"
exit ;;

esac

if test $together = yes

then
sort ...

fi

rae 7 - metacuMBol (eciu -7, T.e. "Apyras" OmIws, OTIUIHAS
otT -f, To omuOka). MOXHO ynoTpeOJsTh BCE METAaCHMBOJIbI SI3bIKA
Shell, Bkarouass ?, *, [-]. Jlerko n00aBUTH (B TpHMepe) Apyrue
OIIIIWH, TIPOCTO pacCIIUpsis Case.

Hcnosbn3oBanne BpeMeHHbBIX (paiijioB B KaTaJiore /tmp

OTO crienuanbHbBIA KaTajior, B KOTOPOM Bce (haiibl JOCTYIIHBI
Ha 3aIUCh BCEM IOJIb30BATEISM.

Ecam mexoTtopas mporemypa, co3maromas BpeMEHHBIN (haidl,
UCTIONB3YEeTCS HECKOJbKUMH II0JIb30BATEsIMU, TO HEO00XOANMO
o0ecreynTs  YHUKQJIBHOCTH  HMMEH  CO3AaBaeMbIX  (haiiioB.
CranmaptHblit ipreM — ums BpemeHHoro daitia $0$$, roe $0 - ums
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nporenypsl, a $$ - cranmaptHas nepeMeHHas!, paBHasi YHUKATbHOMY
WICHTH(DUKAIIMOHHOMY  HOMEpY  MpOIlecca,  BBIMOJIHSIONIETO
TEKYIIYI0 KOMaHTy.

XOTs aAMUHHUCTPATOpP MEPUOJUYECKU YIAISIeT BpPEMEHHEIC
(haiinel B /tmp, Xopomieil IpaKTHKOW SIBISIETCS WX SBHOE yIaJeHHE
OCIIE MCTIOIb30BaHUSI.

KommenTapuu B npoueaypax

OHM HAa4YMHAIOTCS C ABOETOYHUS : , KOTOPOE CUUTACTCS HYJIb-
KOMaHJI0H, a TEKCT KOMMEHTapus - ee aprymenToM. UtoOsl Shell He
UHTEepHIpeTHpoBan MeTacumBoibl ($, * U T.1.), peKOMeHIyeTcs
3aKJII0YaTh TEKCT KOMMEHTapUs B OAMHOYHbIE KABBIUKU.

B nekotopsix Bapuantax OC UNIX npumedanne HauMHAETCS
CO 3HaKa #.

IIpumep npoueaypsl
:'Ota mporeaypa paboraet ¢ (aiimamu, coaepiKaIliMMU
“MeHa'
: ' HOMepa TenedoHoB,’
:'COpTUPYET MX BMECTE WM MOPO3Hb W TMEYaTaeT pe3yibTar
Ha'

:'9KpaHe WM Ha puHTEpE'

:'Korroun mponiemyper:'

-t (together) - cnute 1 copTHpOBaTh Bee (aiiibl BMecTe'
:'-p (printer) - mewararts Qaiiisl Ha TPUHTEPE'
iftest$#-eq0

then
echo "Usage: $0file ... "> & 2
exit

fi

together = no

print = no

while test $# -gt 0

do case $1in

-t) together = yes
shift ;;

-p) print = yes
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shift ;;
-?) echo "$0: no option $1"

exit ;;
*) if test $together = yes
then

sort -u +1 -2 $1 | tr ... > /tmp/$0$$
if $print = no
then

cat /tmp/$0$$
else

Ipr -c tmp/$0$$
fi

rm /tmp/$0$3$

exit

else if test -s $1
then  echo "no file $1" > &2
else  sort+1-2 $1 | tr...> /tmp/$0$$
if $print = no
then  cat /tmp/$0$$
else  lpr-c /tmp/$0$$
f
rm /tmp/$0$3$
f
shift
fi;;
esac
done.

IMporeaypa mpoBepsieT 4uciao mapamerpoB $# u, eciam oHO
paBHO HYIIIO, 3aBepIuaercs. B mpoTuBHOM citydae oHa 0OpabaTsiBaeT
napameTpsl (omeparop case). B KkauecTBe mapaMeTpa MOXET
BBICTYIIATh JIN0O KIHOY (CHMBOJ, MpeIBapseMblii MHHYCOM), JTHOO
ums Qaiina (cTpoka, mpeacTaBieHHas meracuMBosioM *). Eciu xitou
OTJIMYEH OT JOMYCTUMOTO (METacHMBON ? OTJIMYEH OT t H P),
nporeypa 3aBepmiaercs. MHadye B 3aBHCHMOCTH OT HAaIHYHS
KIIIOYeH t ¥ p BBIIIOTHSIOTCS JEHCTBUS, 3asBIICHHbIE B KOMMEHTapUHU
B HayaJie MpOLEeayPHI.
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O0padoTka npepbIBaHUii B Mpoueaypax

Ecnn mnpr BBIMONHEHWM MPOLEAYpPHl IOJYYEH CHUTHAI
npepeiBanus (ot knaBuiin BREAK wimm DEL, nanpumep), To Bce
CO3JIaHHbIE BpEMEHHBIE (hailyibl OCTaHYTCS HEyIaICHHBIMH (ITOKa 3TO
HE CIeNIaeT aAMHUHHUCTPATOp) BBUAY HEMEIJIEHHOTO IMPEKpaIleHHS
porecca.

JlyamuM  pemieHHeM  sIBJIsIeTCSl  00pa0OTKa mpepbIBaHUi
BHYTPH IIPOLIEYPHI ollepaTopoM trap:

Cuntakcuc:

trap ‘command arguments' signals...

KaBbrukn ¢GopMHUPYIOT MEpBBIM apryMeHT M3 HECKOJIBKHX
KOMaH/I, pa3felICHHBIX TOYKOH C 3amsiToil. OHM OyIyT BBHIMOJHEHBDI,
€CITi BO3HUKHET IpepblBaHHE, YKa3aHHOE apryMeHTamu signals
(miemere):

2 - KorJa BbI IIPEpBIBACTE IPOLIECC;

1 - ecnu BBI "3aBUCTH" (OTKJIIOYECHBI OT CHCTEMBI)

u zp.

[Ipumep (pa3BuTHE MPEABIAYIIETO):

case $1in
*) trap 'rm /tmp/*; exit' 2 1 (ynaneHne BpeMEeHHBIX (aiioB)
if test -s $1
rm /tmp/*
Jlyumre 6b110 OB
trap 'rm /tmp/* > /dev/null; exit' 2 1

TaK Kak MpepbIBaHUE MOXKET CIYYUTHCS A0 TOTO, Kak (aiin
Itmp/$0$$ coszman u aBapuitHOoe cooOiieHHe 00 3TOM Cciydae
nepenarnpasisercs Ha null-yctpoiicTso.

Beinosinenne apupMeTHYECKNX ONEPaHii: expr

Komanna expr BeIYMCISET 3HAUEHUE BBIPAXKEHUS, TOJJAHHOTO B
KauecTBE apryMeHTa, M TIOCBUIAET pe3yNbTaT Ha CTaHIAPTHHII
BbIBOA.  Haubonee  WHTEpeCHBIM  NPUMEHEHHEM  SIBIISACTCS
BBITIOJIHEHHE OIlepalliii HaJl TepeMeHHbIMH si3bIKa Shell.

[Ipumep cymmupoBanus 3 grcen:
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$ cat sum3
expr $1 + $2 + $3
$ chmod 755 sum3
$sum3 13492
64
$
HpI/IMCp HCIMMOCPEACTBCHHOI'O UCITIOJIb30BaAHUA KOMAaH/Ibl:
$exprl3+49+2+64+1
129
$

B expr MOXHO TpPUMEHSTH CIeIyloIue apupMeTHISCKUE

omeparopsl: +, -, *, /, % (ocratok). Bce omepanmpl n onepanmu
JIOJDKHBI OBITH pa3/iesieHbl IpoOeIaMu.

KaBbIUKHY (OAMHApHBIC UM JBOWHBIE), HAIPUMED:

33MCTI/IM, YyTO 3HAK YMHO)KGHI/IH cnez[yeT 3aKJIIOYaTh B
*' Tak KaK CHMBOII

* pumeet B Shell cnenuanbHBIA CMBICI.

Bounee cnoxHblil mpumep expr B mporeaype (pparMenr):
num ='wc -l < $1'
tot = 100
count = $num
avint = 'expr $tot / $num'
avdec = 'expr $tot % $num'’
while test $count -gt 0
do ...

3meck wc -l ocymiecTBiseT moacyeT Yncia CTpok B (aiine, a

AaJjie€ 3TO YUCIIO UCIIOJIB3YCTCA B BBIPAKCHUAX.

Oraanka npouenyp Shell
NmeroTrcss Tpu cpencTBa, MO3BOJSIIOIIAE BECTH  OTIAAKY

MPOIIEeYP.

Pasmemienne B Tene mponenypsl kKomana echo Juii BeIIauu
COOOIIEHUH, SBISIOUIMXCS TPACCON BBIIOIHEHUS MIPOLETYPHI.
Onuust -v (verbose = wMHorocnoBHeiid) B komanzae Shell
NPUBOMUT K TeYaTH KOMaHJIbl Ha DJKpaHe Tepen ee
BBITTOJIHEHHUEM.
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- Ommms -x (execute) B komaHme Shell mpuBomut k medarm
KOMaHJIbl Ha KpaHe M0 Mepe €€ BBHIMOIHEHHS C 3aMEHOW BCEX
MEPEMEHHBIX MX 3HAYCHUSMU; 3TO HAN0OJIEe MOIIHOE CPEIICTRO.

Yrunura AWK

AwK - ytumura, mogobHas grep. OmHaKo, KpoMe TOHMCKa I10
o0pasily, OHa TO3BOJISIET TPOBEPATH OTHOLICHHUS MEXAY MOJISIMH
CTPOK (3amuceii) U BBINOJHITh HEKOTOPhIE NEUCTBHSI HaJ CTPOKaMHU
(renepupoBats oTuersl). HazBaHue He sBiAETCS aKpOHMMOM, OHO
o0OpazoBaHo mepBbHIMU OykBamu Qamuinii aBTopoB (A.V.Aho,
P.Y.Weinberger, B.W.Kernighan).

3aaHue NOUCKA-ICHCTBHS CIIeTyeT CHHTAKCUCY:
/<obpazen>/ {<aelicTBue>}

U obpaszern, u aeiicTBue MOTYT OTCYTCTBOBaTh. HaliieHHbIE 110
o0pasiy CTPOKH MPH OTCYTCTBUHU 3aJIaHHOTO JCHCTBUS BBIBOJISATCS B
CTaHJIAPTHBIA BEIBOJI (HA DKPaH).

OO6pasen 3amaeTcs PEryyIsIpHbIM BBIPDAKCHHEM, KaKk U B grep.
Ecnu o0Opaser oTcyTCTBYyeT, 00pabaThIBAIOTCS BCE CTPOKH.

Paccmorpum  mpumepbl  A€HCTBUM,  KOTOpbIE  MOYKHO
BBITTOJIHUTH KOMaHIOH awk.

IlepecranoBka moJie CTPOKU BBINOJHIETCA C IOMOIIBIO
CCBUIKH Ha moJjie $n, rie n - Homep moJs.

Hamnpuwmep:
$ cat people
Mary Clark 101
Henry Morgan 112
Bill Williams 100
$ awk ‘{print $2 "," $1 """ $3} people
Clark, Mary 101
Morgan, Henry 112
Williams, Bill 100
rae ~(control - I) - 3Hak TaOyNAIMHU ISl TIOABOAA KAPETKH K
OUEPeHOW TIO3MIMU TaOyisiuu (UIsi BHIPABHUBAHUS TPETHETO
TIOJIS).
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HeiictBus mis awk MoryT OBITh 3a/1aHHI B (haiiie.

Hamnpumep:
$ cat swap
{print $2 " $1 """ $3}
$ awk -f swap people

Awk mmeeT BcTpoeHHBIC 00pa3Isl U nepeMeHHble. OOpasib
BEGIN u END o3HagarotT Hagano 1 KoHeIl (haiiya COOTBETCTBEHHO.
[lepemennas NR (Number of Records) o3nauaer umcno 3ammceit
(ctpok) B (aitne, NF - uncno moneit B 3armucu. Mo>KHO UCTIONB30BaTh
MEepEMEHHBIE, 0OBSIBIICHHBIC MOJTb30BATENICM. IMpumep,
MOJICYMTHIBAIOIIMI CPEHEe 3HAUYCHUE TPEThero mojs (aiiya tennis
(mporpamma aeicTBuii 1 awk - B ¢aiine average):

$ cat > average

{total = total + $3}

END {print "Average value is", total/NR}
"D

$ awk -f average tennis

Average value is 8.9

$

OO6pazerr moucka B awk MOXKET COJEpKaThb YCIOBHBIC
BeIpakeHus. [Ipumep, B kKoTopoMm B (aiine tennis muurytcs Bce
3aIKCH, 3HAUYCHNE TPETHEro MOJIs B KOTOPHIX He MeHbmIe 10:

$ awk '$3 >= 10 {print $0}'tennis
Steve Daniel 11

Hank Parker 18

Jack Austen 14

$

3nak $0 (qosIap-HOJb) €CTh CChIIKA HA BCIO 3aMUCh (CTPOKY).
B o0mem cnydae BbIpakeHME UIsI YCJOBUSI TMOJYHMHSETCS
CHHTAaKCUCY, OJIN3KOMY K CHHTaKCHCY BhIpakeHHi B si3pike C. Kpome
TOro, B KoMaHjae awk nomycTumMo ykas3blBaThb OTPE30K OOpa3LoB.
[Ipumep BBIOOPKH Beex 3amuceld, caenanubx ¢ 1976 no 1978 r.:
$ sort -n -o chard.s chard

47



$ awk 11976/, 11978/ {if($2 < 8.00 print $0}' chard.s
1976 7.50 Chateau
1977 7.75 Chateau
1978 5.99 Charles

Kak BumaHO W3 mpmMepa, B IporpaMmax IeHCTBUN s awk
MO>KHO HCIOJb30BaTh YHPABISIONINE CTPYKTYphl C CHHTAaKCHCOM,
OIMM3KIM K s13BIKY C.

[Ipumep mukiIa aIs MeyaTH ToJiel Bcex 3ammced (aiima B
00paTHOM TMOPSIKE:

$ awk {for (i = NF; i > 0; --i) print $i} f1, rne NF - uucno
[OJIEH B 3aIUCH.

Berpoennbie pynknnun AWK

length(arg) - ®yukums mmabl arg. Ecnu arg He ykasaH, TO
BBIJIACT [UTUHY TEKYIICH CTPOKH.

exp(),log(),sqrt() - Maremaruueckue (GYHKIHMH SKCIHOHCHTA,
norapuM U KBapaTHBIA KOPEHb.

int() - @yHKIMSA 1ET0¥ YaCTH YKCIIa.

substr(s,m,n) - Bo3ppaimaer moaCTPOKY CTPOKH S, HAUuWHAs C
MO3HUIMK M, BCETO N CUMBOJIOB.

index(s,t) - Bo3Bpaiaer Ha4a bHYIO MO3UIIMAIO MMOJICTPOKH t B
ctpoke s. (Mnu 0, ecnu t B s HE cOEPIKUTCS.)

sprintf(fmt,expl,exp2,...) - OcymiecTBisieT popMaTHPOBAHHYIO
revarts (BBIBOM) B CTPOKY, uaeHTHIHO PRINTF.

split(s,array,sep) - I[TomermiaeT moJisi CTPOKH S B MACCHB array
BO3BpAIIaeT YKCIIO 3aTOJHEHHBIX JIEMEHTOB MaccuBa. Eciu ykazaH
sep, TO P aHaJIM3€ CTPOKH OH MIOHUMAETCS KaK pa3/ielIuTeb.

Onepanuu oTHOIEHHsT awk

X ==Y —Xpasuo Y?

X !1=Y — X ne paBHo Y?

X>Y — X 6onpbuie yem Y?

X =>Y X Gonbuie 4em Ui paBao Y?

X <Y — X menbie yem Y?

X < =Y — X MeHbllle 4YeM UK paBHO Y?

X ~ Re — X coBnajiaer ¢ peryisipHbIM BeIpakeHueMm Re?
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X '~ Re — X He coBNaiiaeT ¢ peryaspHbIM BeIpakeHneMm Re?

CrapumHcTBO onepauuii B awk

['pynma Onepanuu

1 = += = *= /= 0p=

2 |

3 &&

4 > >= < <= == 1= ~ I~
5 CTpoKa KOHKATeHAIMH «X» «Y» CTAHOBUTCS «XY»

6 + -

7 * / %

8 ++ -

CranaapTHbIe epeMeHHbIe

ARGC — 4nci0 apryMeHTOB B KOMaH/IHOW CTPOKE;

ARGV — maccuB ¢ apryMeHTaMi KOMaHHOH CTPOKH;
FILENAME — crpoka Tekymero ¢aiina BBoia;

FNR — Homep Texymieit 3anucu B TeKkyiem (aiiie;

FS — paznenurens noneii BBOJA;

NF — gucio noneii B TeKyIei 3amnmcus;

NR — HOMeEp TekyIiel 3amucw;

OFMT — ¢opmar BeBOIA urcen (110 yModanuto % 69);

OFS — pazaenuTens nojei BBoAa (110 yMOITUaHUIO TIpo0en);
ORS - Paznenurens BBIBOJUMBIX 3amucedl (IO yMOITYaAHHUIO
HOBasi CTPOKa);

RS — Pazmenurens moneit BBoAga (MO yMOJNYaHUIO HOBas
CTpOKa).

2.3 Cnucok xkomano Shell

date — BEIBOA JATHI;

who  — BBIBOJI IIOJIB30BATENIEH;

who am i— BrIBOA COOCTBEHHOIO UMEHHY;

exit  — BBIXOJ] M3 CUCTEMBI (JUIs TIepeiaun KOJIa 3aBEPIICHIS );
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mail — moura;

write  — mepeaada cooOIIEHUsI APYTOMY OTb30BATEIIO;
man  — uHdopManus 0 KOMaHE;

NEWS — HOBOCTH;

ed — TEKCTOBBII pemakrop (a/... ./w mms/ctrl-d)

Is — TiepeveHb UMeH (paiiioB B KaTaore;

Is-t — mepedensb (ailioB BO BpeMEHHOM HOPSIIKE;

Is-l — mepeueHs (ailmoB B OJIHOM BHUIE;

Is-li — mepeuens (hailmoB B pacIIIPEHHOM BHIE;

cat — pacneuaTka Qaiina (cat>ums — cosnanue daiina);
pr — pacrmeyaTka 1mo 66 CTpoK;

mv — TmepeHoc Qaiina;

cp — KoIMpoBaHue Qaiina;

rm — ynanenue ¢aiina;

In — Ha3HAYECHUE CBA3H,

rmdir — ynganuTth Katasor;

mkdir — co3naTh KaTaor;

pwd  — ompeeneHue cBOero pabovero Karauora;

cd — CMEHA KaTaJora;

wc — TOJICYET YHCIIA CTPOK, CJIOB M CHMBOJIOB;

tail +n — BbIBOA (haiina HaYKMHASI CO CTPOKH C HOMEPOM n;
CMp — TOWCK pasnuuuii Mexnay daiimamMu (10 TEepBOro
paznuuns);

diff =~ — momck Bcex pa3nnumii;

echo — BeiBox cTpokH (* * — pe3yibraTa, ' ' — KOMaH[IbI);
echo $? — Beigaua ko/a 3aBepinerns komanasl (0, 1, 2);

wait  — KJaTh 3aBepIICHHs BCEX MPOIIECCOB;

kill — yours nporiecc (kill -9 # mpornecca);

ps — CIHCOK MPOIECCOB;

nohup — BBIMOJHEHHE KOMAHIBI MOCIE OTKIYeHHs (nohup
KMA&K);

nice  — 3amycK ¢ MOHWKEHHBIM IIPHOPUTETOM (nice KMAK);
at — 3aITyCcK B OnpeJielieHHoe BpeMs (at komanasl ctrl-d);
export —  cooOlleHHe WHTEPIPETaTopy O  HCIOIBb30BAHHUU
MIePEeMEHHBIX;

sh — mepexo]l B NOpoxIeHHbIN shell;

du — OlpeJieNieHNe 3aHATOTO MPOCTPAHCTBA;
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df — cBOOOIHOE IIPOCTPAHCTBO JMCKA,;
chmod — cmena mpaBa jgocTyma;

mesg — (n — 3amper, y — pa3peuieHue) cooOIeHus;

sleep — may3a;

set — TI0Ka3aTh BCE paHee ONpeeIeHHbIC IEPEeMEHHBIC;

set " — yCTaHOBHTH 3HAYCHHE TIEPEMECHHOM;

time — uHdoOpMAIHT O BpEeMEHH BBIMOIHEHHUS] KOMAH/IbL;

uname — uHbOPMAaNH O CUCTEME (Uname -a — TIOJTHAs);

read — mpuCBaMBaeT MEPEMEHHOW 3HAYEHHE MOCIIEAYIOMICH
CTPOKH;

touch — 3amenser Bpems Moaudukaiuu (aiiia Ha HaCTOsIIIEE;

for — 1tk (for i in cimcox/ do komanmel/ done);

case — BbIOOp (Case caoBo in/mabaoH) KoMaHIH ;;/esac);

if — ycnoBue (if komanzma / then KoMmaHmBI, eciu YCIIOBHE
BepHO / else KOMaH Ibl, €CIIi YCIOBHUE JIOKHO/fi;

while — mukn (while komasma/do Teao LUKIIA, BHIIOIHAETCS IOKA
KOMaH/a Bo3BpamiaeTr uctiuna/done;

until  — ki (amamor while, Ho KIeT T0XKE);

trap — moCIeIoBaTENBPHOCTh JCHCTBUI  BBIMIOJNHACMAS MPH

npepbiBanuy (trap 'rm -f $old; exit 1' 1 2 15), rae
0 — BBIXOJ U3 UHTEPIIPETaTOpa

1 — orbout
2 — npepsiBanue (DEL)
3 — ocranoB (ctrl-\; BbI3bIBaET pacreyaTky COAEPKUMOIO

MaMSITH POTPAMMBEI )
9 — yHHYTOXEHHE
15 — oxoOHYaHHE BBLITTOJTHEHHS.

BCTpoeHHI)Ie NnepeMEeHHbIC HHTEPNPETATOPA

$# — YHUCIIO apTyMEHTOB;

$* — BCE apryMeHTHI, IlepeiaBaeMble nHTepIpeTatopy ($@);

$- — (hnaru nepepaBaeMble HHTEPIPETATOPY;

$? — BO3BpallleHHE 3HAYCHWS MOCIEIHEH BBIIIOJIHEHHON
KOMaH/IbI;

$$ — HOMED poIlecca HHTEPIPETATOPA;
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3! — HOMep TpoIiecca moceTHel KOMaH b, 3aMyIeHHOH ¢ &;
IIpaBuia conocraBjieHns MAa0JI0HOB B HHTEPIPeTATOPE

— 3a/1aHue 000U CTPOKH, B TOM YHCIIE U ITyCTOMH.

? — 11000# OMHOYHEINA CHMBOIL,

".." —3amaeT B TOYHOCTH ...; ""("") 3aIIMIIIACT OT CIICIICUMBOJIOB;
\c — 3a/aeT ¢ OyKBaJIbHO;,

alb — TOJIBKO JIJIS BEIpAKEHUS BEIOOpa, a MK b.

3HayeHus MEPEMEHHDBIX

Svar — 3HAuYEHHE Var;

${var-thing} — 3Hauenwe var, eciM OHO OIPEACICHO, B
MIPOTUBHOM ciry4ae thing;

${var=thing} — 3HaueHme var, eciu var HE OIPEIEICHO, TO
nmpucBanBaercs 3Hayenue thing;

${var?cTtpoka} — ecnamu var ompenencHo — $var, B IPOTUBHOM
CllyJae BBIBOAUTCS CTPOKA M MHT. TIPeKpaiiaet paboTy;

${var+thing} — thing, ecam S$var ompeneneHo, B NPOTHBHOM

CIIy4ae HUYETO.
MeTacHuMBOJIBI

| — KOHBe#ep (CBsI3b BBIXOJHOIO IIOTOKA OJHON MPOrpaMMBI €
BBIXOJTHBIM IIOTOKOM JAPYTOil);

& — ACHHXPOHHBIH 3aITyCK;

; — TIOCJIeI0BATENLHOE BBITIOIHEHHE;

> — MOMEIIEHHE BBIXOJHOTO ITOTOKa,

>> — no0aBjieHNEe BBIXOJIHOTO MOTOKA;

* — nmr00ast CTPOKa;

? — 11000# CUMBOIT;

[ccc] — 3amaer mo6oii cuMBoI U3 [ccc] B uMeHH (aiina;

... — VHUWIMHPYET BBIOJHEHHE KOMAHIBI;

@) — MHULIMUPYET BBHINOJHEHWE KOMAaHABI B IOPOKIACHHOM
shell;

{} — WHHIIMUPYET BBHITIOJHEHUE KOMaH bl B TeKymeM shell;
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$1 — 3aMEeHseTCsl apTyMEHTOM KOMaHIHOTO (haiina;

$var — 3HaueHHWe IIEPEMEHHOM var B IIporpamMmMe Ha si3bike shell;
${var} — 3nauenwue var;
\ — TePEeBO]] CTPOKH;

— HEMOCPEACTBEHHOE UCIIOJIb30BAHNE;
— HEMOCPE/ICTBEHHOE UCTIOIh30BaHUE, TIOCIIE TOTO, Kak §'...
u \ OyAyT MHTEPIPETUPOBAHEI;

# — OCTaJIbHAasl CTPOKa — KOMMEHTAPHIA;

pl&&p2 — BeIMONHUTE pl, B citydyae ycrexa p2;

pl|lp2 — BeIMONHUTSE pl, B cilyyae Heynauu p2;

2>file — mepexIIYNTh NOTOK TUATHOCTUKH Ha (aii,

2>&1 — Tm[OMecTHTh CTaHJAPTHBIA TMOTOK JHATHOCTUKA B

BBIXOJTHOM
MOTOK;

1>&2 — pobaBieHne BBIXOJHOTO TIOTOKA K CTAHAAPTHOMY ITOTOKY
JUarHOCTHKH.

2.4 Bapuanmul 3a0anuil Ha 6blnOIHEHUE

BapuanT 1. Pa3pabotars nporpammy, OTHPaBISIIONIYIO TIOYTY
(comepxumoe (haiina) Trpymie IONB30BATENEH, BBHIOMPAEMBIX U3
o01miero crnmcka (XpaHsmierocs B ApyroM (aiine) B MHTEPaKTUBHOM
pexume. Hampumep, Bbl oTBewaere "Y" mns Tex, KOMY Haao
noceutath, "N" — He Hajo, "Q" — KoHeI[ BeIOOpa.

Bapuant 2. Paspabortarh mnporpammy, BBIBOJSIIYIO 4epes
OTIpe/IeNICHHBIM HHTEePBaJl BpEMEHH HH()OPMAIIHIO O TIOJIH30BATENAX B
CUCTEME: KTO BOLLIEN, KTO BBIIIEIL

Bapuant 3. PazpaGotate mnporpaMmy, BBITIOJHSIONIYIO B
3aBHCHUMOCTH OT KJII0Ya OJIMH U3 3—X BapUaHTOB pabOTHI:
- C KIIOYOM /N JONMHUCHIBAET B HAYaj0 YKa3aHHBIX TEKCTOBBIX
(baiioB CTPOKY ¢ IMEHEM TeKyIero ¢aiina;
- cxmo4oM /b co3maer pe3epBHBIC KOIIMHU YKa3aHHBIX (ailiioB;
- ¢ xmouom /d ypmamser ykasaHHble ~ (ailibl  TOCIE
MIpeXypeXIeHUS.
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Bapuant 4. PazpabGoTtath mporpamMMy — CO3JArOMIYIO,
KOIUPYIONIYI0 WIH YAANSIONIyo (aiin, yka3aHHBIA B KOMAaHIIHOM
CTPOKE, B 3aBUCHUMOCTH OT BBIOPAaHHOTO KJIOYa (3aMEIIaeMoro
mapamerpa) /n, /c, /d.

BapuanT 5. Pazpabortats nporpammy, 100aBISIONIYIO BBOAOM
C KJIaBHATYPHI COAEPKMMOE TEeKCTOBOro (haiya (B HaAYajlo WIHA B
KOHEII B 3aBUCUMOCTH OT KJIfouei (3ameraemMoro mapametpa) /b /e).

Bapuant 6. Paspabortath mnporpamMmy, pEruCTPHUPYOILYIO
BpeMsI CBOETO 3arrycka B (haiiiie mpoTokosa run.log u aBTOMaTHIeCKH
3aITyCKaIOIYI0 HEKOTOPYIO MporpamMmy (HampuMep, aHTUBUPYCHYIO
U T. I1.) 110 MATHULAM WK 13 yucnam.

Bapuantr 7. Pazpaborare mporpammy, KOIMHUPYIOIIYIO
MPOU3BOJIBLHOE YHCIIO (DANIIOB 33JaHHBIX apryMEHTaMH U3 TEKYIIETO
KaTajiora B yKa3bIBaeMbIil KaTaJor.

Bapmant 8. PazpabGorath mporpamMmy, KOTOpas B
WHTEPAKTHBHOM pEXHME MOTJa Obl JIONUCHIBATH B (ailll TEKCT,
YAQISATh CTPOKH U3 (aiina, u pacneyaTbiBaTh Ha SKPaHe COAECPIKUMOE
(atina.

Bapuanr 9. Pa3paborare nporpamMmy, KoTopasi Obl 3amyckaia
Obl Kakoil-mubo ¢aiin omuH pa3 B cyTku. To ecth, ecnm aiin
3aIlyCcKaeTcsl MEepBBI pa3 B CYTKH, TO OH 3aIllyCKaeT KakoW-rbo
¢daiin. Ecnu Bam aiin yxe 3amycKald CErofHs, TO Bail Qaiin
HHUYETO He JIeNaeT.

Bapwuant 10. Pazpabortats mporpamMmmy, KoTopas moirydaia Obl
B KaueCTBe IMapaMerpa KakoH-TuOO CHMBOJ W B 3aBHUCHMOCTH OT
BTOPOTO TapaMeTpa BbIpe3alia WM COXpaHsula B 3aJaHHOM (aiiie
BCE CTPOKH HAUMHAIOIINECS Ha TOT CUMBOJI.

Bapuant 11. B HekoTopoMm (aiiie XpaHUTBCS CIHMCOK
nosip3oBarenei [IK 1 uMa UX JOMalIHUX KaTtajoros. HeoOxomumo
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pa3paboTath mporpammy, KOTopasi poCMaTpUBAET AAHHBIN (aiii 1 B
WHTEPAKTHBHOM PEXUME 3a/1a€T BOMPOC — KOMHPOBATH TEKYIIEMY
MOJIL30BaTENIO0 (B €ro JIOMAIlHUH KaTajor) KakoW-1u0o 3aJaHHBIN
¢aiin (B xauecTBe mapamerpa) wiu HeT. Ecimu «/la» To mporpamma
KOTmupyeT (aii.

Bapuant 12. Pa3zpaboTars nporpammy, KOTopasi Obl BEIBOIUII B
3aBHCHUMOCTH OT KJIf0Ya Ha dKpaH uMs (aiiaa ¢ caMoi mociegHer
WJIM ¢ CaMOM paHHEW NaTo MOCJIEIHErO UCTIONb30BaAHHUA.

Bapuanrt 13. Paspaborats nporpammy (aHaior KOMaHzsl WC),
KOTOpasi Obl mosydana Obl B KaueCTBE apryMEHTa MMsI TEKCTOBOTO
¢daiina W BBHBOIWIA HAa OSKpaH HHPOPMALMUIO O TOM, CKOJBKO
CHMBOJIOB, CJIOB M CTPOK B TEKCTOBOM (haiiie.

Bapuant 14. Paspaborars nporpammy (aHagor komausi tail),
KOoTopasi me4yaTtaeT KoHen ¢aina. [lo ymomyanuo — 10 mocimeaHux
CTpOK. SIBHO MOXHO 3371aTh HOMEp CTPOKH, OT KOTOPOH TMedaTaTh J10
KOHIIA.

BapwuanT 15. PazpaboraTs mporpamMmy, KOTopast CKiienBaia Obl
TEKCTOBbIE  (ailnpl, 3agaHHBIE B KadyecTBE apryMEHTOB, H
COpTHpOBaJIa ObI CTPOKH PE3yIbTHPYIOIIETro (aiina B 3aBUCHMOCTH
OT KJIt0ua 110 YObIBAHUIO UJIM 10 BO3PACTAHUIO.

BapuanT 16. Pazpaborath nporpammy, kotopas popMmupoBana
Obl ©XKEMECSYHBbIM OTueT 00 H3MEHEHHMSX B padodeM KaTayore
(aiibl co3manHbIe, yATCHHBIE).

Bapuanr 17. Paspabortarh mnporpamMmy, pa3OHparoiiyro
cojiepkumMoe muchbMa ((hain MM BXOJIHOW IMOTOK), BBLICJSIOIIYIO
3aroJIOBOK MUChMa C aJipecoM oTmpaBuTelns (moys From: wim From)
¥ OTHPABISIONIYIO COJEPXKUMOE MHChMa O3 3aroJioBka OOpaTHO
OTIIPaBUTEITIO.

55



Bapuant 18. Paspaborark mporpaMmy, KOTOpash H3MEHSET
TEKCTOBBIHA (hailyl Tak, YTO YETHhIC U HEUYETHBIC CTPOKU MEHSIOTCS
MECTaMHU.

Bapuant 19. Paszpabortate mnporpammy, Kortopas Obl B
3aBUCHMOCTH OT TIapaMETPOB, CTPOMiIa OBl BHIOOPKY IO KaKOMy OBI

YCJIOBUIO (YMCIIOBBIE 3HAUEHHSI) U3 TaOIUYHOTO (aiina.

BapuanT 20. Pa3paboTars nporpammy, KOTOpasi HHBEPTHPYET
TEKCTOBBIH (ailsl MK ero CTPOKH.
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JIABOPATOPHAS PABOTA Ne3 «Ilpouecchl
B OC QNX»

3.1 I]eav pabomot

[Mo3nakomuTthess ¢ Bu3yanbHbIM HHTepdeticom OC QNX,
BO3MOXHOCTSIMH Pa3iMUHBIX (DYHKIWH YIOpaBICHUS TPOLECCAMHU U
M3YYHTH TPUHIUIBI paboThl ¢ kKommnmsitopoM C B cpene OC QNX.

3.2 Co3z0anue npoyeccos

Ha camoM BBICOKOM ypOBHE aOCTpakLMK CHCTEMa COCTOHUT U3
MHOXecTBa ImporeccoB. Kaxaplii mpolecc OTBETCTBEHEH 32
obecrniedeHue cIry>KeOHBIX (YHKIIMA OTpeeNIeHHOTO XapaKkTepa.

Paznenenne 00BEKTOB Ha MHOXECTBO IIPOLIECCOB JAeT DAL
MPEUMYIIECTB:

1. BO3MOXHOCTH IEeKOMIIO3UIINU 3aJ1a49u u MO/JTyJIbHOU
OpraHU3aliy PeLICHUS;

2. ynoOCTBO COIPOBOXICHMUS,;

3. HaJEeKHOCTb.

JIr060i1 MOTOK MOKET OCYILIECTBUTH 3aIlycK mponecca. OqHaKko
HEOOXOIMMO YUUTHIBATh OIPAaHMYECHHMS, BHITEKAIOIINE U3 OCHOBHBIX
MIPUHIUIIOB 3allIUTHI.

N3 kypca «OnepaiiioHHbIe CUCTEMBI» BBl YXKE JOJDKHBI OBITh
3HAKOMBI C BO3MOXKHOCTSIMH 3allycKa MPOLECCOB U3 KOMAaHIHOTO
unrepnpetaropa (shell).

Hanpumep:
$ programl — 3amyck IpHIOKEHHS B PEKUME TIEPESTHETO IUIaHa,
$ program2 & — 3aryck MpuiIoKeHHs B PSKUME 3a/IHETO [UIaHA.
$ nice program3 — 3amycK TPWIOKEHHS C 3aHWKCHHBIM
MIPUOPUTETOM.
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OOBIYHO Pa3pabOTUYNKOB MPOTPAMMHOTO OOECIICUCHHS HE
3a00TUT TOT (HaKT, YTO KOMAHIHBIA WHTEPIPETATOP CO3IAET
MpoIecchl — 3TO MPOCTO mojapasyMmeBaercsi. OmHako B OONBLION
MYJIBTHIIPOIIECCOPHOIN CHCTEME BBl MOXKETE TOXKeIaTh, YTOOBI OJTHA
TJIaBHAs MPOTrpamMMa BBIMONHSIA 3aIyCK BCEX APYTHX MPOIECCOB
BaIllero MPUIIOKEHHS.

Paccmotpum  Hekotopeie ¢yHKuuu, kotopeie OC QNX
WCTIONB3YET JJIs 3aITyCKa JIPYTrUX MPOIECCOB:

o system();
o fork();

o vfork();
o exec();

o spawn().

Kakyro u3 3TuX QYHKUMA TPUMEHATh, 3aBUCHT OT JBYX
TpeOOBaHUIl: MEPEHOCUMOCTU M (PYHKIIMOHATIBHOCTH.

system() — camas mpocTast GyHKIMS, OHA MOJYJIaeT Ha BXOJ
OJIHY KOMaHJHYI CTPOKY, TaKyl e, KOTOPYHO BBl HaOpaau Obl B
OTBET Ha MOJICKa3Ky KOMaH/JHOTO WHTEPIPETATOPA, U BITOJIHSIET ee.

daktruecku, s 00paboTku Komauabl GyHKIms System()
3aImycKaeT KO0 KOMaHIHOTO MHTEPITPETaTopa.

fork() — mnoposkmaer mporecc, SABJISAIOMUACS €ro TOYHOM
konviell. HoBBII mporiecc BBITIONHAETCS B TOM K€ aJPECHOM
MPOCTPAHCTBE M HACTIEIYET BCE JaHHBIC MOPOKAAIOIIETO TIPOIIECCa.

Mexny TeMm, pOJUTENbCKUHA W JIOYEPHUM MPOLECC HMEIOT
pa3NuYHbIe HIACHTH(PHUKATOPHI MPOIECCOB, TaK KaK B CHCTEME HE
MOJKET OBITh JBYX MPOIIECCOB C OJMHAKOBBHIMH HACHTH()HUKATOPAMH.
EcThb 1 eiie 01HO oTiIMUKME, 3TO 3HAUYCHHUE, BO3BpalaeMoe QyHKIIUeH
fork(). B nmouepnem mnpouecce (yHKIUS BO3BpamiaeT HOJb, a B
POUTENBCKOM MpOIiecce HACHTU(DHUKATOP TOUEPHETO Mpoliecca.

[Tpumep, ucnonb3oBanus pyukimu fork():

printf (“PID pommrTensa pased %d\n”, getpid()):;

if (child pid = fork()) {
printf (“3To0 poIuTeN., PID CBIHA %d\n”,
child pid);
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} else {
printf (210 cwH, PID %d\n”, getpid()):;
}

vfork() — Tak e mopoxmaer mporecc. B oTmuume OT
¢bynkimu  fork() oHa mMmoO3BONISET CYIIECTBEHHO COKOHOMHTH Ha
pecypcax, TOCKOJIbKY OHA JlelaeT  pasfeiisieMoe  aJpecHOe
npoctpanctBo poautens. Dyukius VIork() cosmaer modepHumit
mpolece, a 3aTeM NPUOCTAHABIMBACT POIMTEIBCKHUA O TEX TOp,
MOKa OYEepPHUI Mpolecc He BbI30BET GYHKIMIO €XecC() win He
3aBEPIINTCS.

exec() — 3ameHsieT 00pa3 MOPOKAAIOIIETO Mpollecca 00pa3oM
HOBOrO Tporecca. BosBpara ympaBieHHS U3  HOPMAaIbHO
otpaboTaBiero exec() He CyIIECTBYeT, T.K. 00pa3 HOBOTO TIpoiiecca
HaKJIaIbIBAeTCsl Ha 00pa3 MOpOKAaloIero mpoiecca. B cucremax
cragmapra POSIX HOBeIe mporiecchl OOBIYHO CO3MAIOTCA  0e3

BO3BpaTa yIpPABICHUS [OPOKIAIONIEMY TMIPOIECCY - CHadaia
Bei3eBaeTcs fork(), a 3aTem u3 moposkaeHHoro mporecca — exec().
spawn() — co3gaeT HOBBIA MPOIECC MO MPHUHIKITY «OTEI-

«CBIH». DTO TMO3BOJSET W30EKATh HCIOJIB30BAHHUS MPUMUTHBOB
fork() m exec(), 4ro yckopsieT 00pabOTKy U sBIsieTcsl Ooee
3¢ (HEeKTUBHBIM CPEJCTBOM CO3JaHMS HOBBIX MPOIECCOB. B oTnnuune
ot fork() u exec(), KOTOpbIE IO ONPEEICHUIO CO3/IAI0T MPOIECC Ha
TOM € y3Ji€, YTO M MOPOXKAAIOIIMNA MPOIecc, MPUMUTHB spawn()
MOJKET CO3/IaBaTh MPOIIECCHl HA JTIIOOOM y3JIe CETH.

3.3 3a0anue na evinonnenue

1. [To3nakomutbces ¢ uaTepdericom OC QNX.

2. Wzyuuts mnpouenypy KOMOHISIMU (KOMIIMIISITOP
KOMaHAHOH cTpoku gcc). [loBTopuTh cTaHgapTHBIA BBOJ — BBIBOJ,
pa3bop apryMeHTOB M TepeMeHHBIX cpeapl. MccnemoBath pabory
¢yHkuuii mo padore c ¢aitnamu s3pika C.

3. Hanwmcats mporpammy, koropas Obl 3amyckayia B
namsTd elle OJUH Ipolecc M OcCTaBisula Obl ero paboTarh B
OeckoneyHoM nukJie. [Ipyu MOBTOPHOM 3amycke mporpaMMa J0JDKHA
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yOupaTh 3alymieHHBIA paHee Tpomecc W3 HaMsiITh (MOXKHO
HCITONB30BaTh Kill).

4. [ToAroTOBUTHCS K OTBETaM Ha TEOPETUUYECCKYIO YACTh
1a00PaTOPHO paboTHI.
5. [TocmoTpers 3amanWe Ha BTOPYIO IJAOOPATOPHYIO

paboTy, C [EeIbI0 BCIIOMHHUTH YHCIEHHBIE METOABI, YTOOBI OBITH
TOTOBBIM K BBIMIOJTHCHUIO CIICIYIOIIEH J1a00paTOpHOil paboThI.
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JIABOPATOPHASI PABOTA Ne4 «IloToku B
OC QNX»

4.1 Ilenv pabomot

[To3HAaKOMHUTBCS  BO3MOXXHOCTSIMH ~ (DYHKIIUH  yIpaBICHUS
notokamu B OC QNX.

4.2 Co3zoanue nomokoeé

[Iponiecc MoXxeT comepaTh OAWH WJIN HECKOJIBKO HOTOKOB.
Uucno motokoB BapbupyeTcs. OnuH pa3padoT4YUK HPOrpaMMHOIO
oOecrieyeHus, UCIONb3Ysl TOJNBKO E€IWHCTBEHHBIH ITOTOK, MOYKET
peanu3oBaTh T€ XK€ camble (PYHKIMOHAJIbHbIE BO3MOXHOCTH, YTO U
JpYyToi, UCTIONB3Ys MATh NOTOKOB. HekoTopele 3amaun camu 1o cede
MPUBOJAT K MHOTOIMOTOYHOCTH M JalOT OTHOCUTEIBHO IPOCTHIE
pemieHus, JApyrue B CHIy CBOEH  TpPUPOABI,  SBJISIOTCS
OJHONIOTOYHBIMH, U CBECTH MX K MOHOTONOTOYHOYHOH pean3aluu
JOCTaTOYHO TPYHO.

JIro60# MOTOK MOXKET CO3[aTh APYTOi MOTOK B TOM K€ CaMOM
nporecce. Ha 3To He HamaraeTcs HHMKAaKMX OrpaHHYeHHH (3a
ucKIoueHneM oObema mamstu). Kak mpaBwio, s 3TOTrO
npumensiercst hynkis POSIX pthread_create():

#include <pthread.h>
int
pthread create (pthread t *thread,
const pthread attr t *attr,
void *(*start routine) (void
*)

void *arg);
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thread — ykasarensr Ha pthread_t, rae xpanuthes uaeHTHOUKATOP
[IOTOKa;

attr — arpuOyTuBHas 3aMKCh;

start_routine — moanporpamMMa ¢ KOTOPO#t HAUWHAETCS MOTOK;

arg — mapaMeTp, KOTOPBIi IepemaeTcs HoAmporpamMme start_routine.

IMepBric qBa mapaMeTpa HEOOA3aTENbHBIE BMECTO HHX MOYHO
mepenaBath NULL.

IMapamerp thread wmoxHO wuCHONB30BaTh A  XpaHEHHS
UIEHTH(HUKATOPA BHOBb CO3/[aBAEMOTO TIOTOKA.

IIpumep onHomoTo4yHoM mporpammbl. [Ipeanonoxxum, 4ro
MBIl HMEET IPOIPaMMy, BBIIOJHAIOLIYIO aJITOPUTM TPaCCUPOBKHU
nyda. Kaxpmas cTpoka pacTpa HE 3aBHCHUT OT OCTaNbHBIX. JTO
00CTOATENHCTBO (HE3aBUCHMOCTh CTPOK pacTpa) aBTOMATHUYECKH
OPUBOAUT K  NPOrpaMMHMPOBAHHMIO  JAaHHOW  3aJadyd  Kak
MHOT'OITOTOYHOM.

int main ( int argc, char **argv)

{

int x1;

.. // BHIIOJIHUTH MHULMAJIU3ALUU

for (x1 = 0; x1 < num x lines; x1++)

{
do one line (x1);
}

.. // BBIBECTM pes3yJbLTaT

}

3aecs BHUIIHO, 4YTO MporpaMMa HE3aBUCHUMO [0 BCEM
3HadYeHHUSIM X1 paccumThIBaeT HEOOXOAMMBIC PACTPOBBIC CTPOKH.

Ilpumep mnepBoii MHOromoTo4HOl mporpammbl. [lnd
napauiesibHoro  BeimonHeHus — ¢ynkuum - do_one_line  (x1)
HE00XO0IMMO U3MEHUTb [IPOTPaMMy CIIEIYIOIIUM 00pa3oM:

int main ( int argc, char **argv)
{
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int x1;
.. // BBIIOJIHUTL MHULMATIMN3ALUNA
for (x1 = 0; x < num_x lines; x1++)
{
pthread create (NULL, NULL, do one line,
(void *) x1);
1
.. // BHBECTU pesyJsbTaT

}

IIpumep BTOpPOIi MHOrOomOTO4YHOH mporpammbl. B
NPUBEICHHOM NPUMEpE HETOHATHO KOT/Ia HY>KHO BBIIIOJHSATH BBIBOJ
pe3yabTaTOB, TAK KaK MPHJIOKEHUE 3aITyCTUIIO MAcCy MOTOKOB, HO HE
3HaeT KOTJa OHM 3aBepuIiaTthCs. MOXKHO TMOCTaBHUTH 3aJCPKKY
BBITIOJIHEHHsT TiporpamMMbl (Sleep 1), HO 3TO He OyaeT MPaBUIIBHO.
Jlst aTOTO JTydIlie HCTOIB30BaTh GyHKImio pthread_join().

Ectp eme onuH MUHYC Yy IPHMBEACHHON BBIIIE IPOrPaMMBI,
€CIH y Hac MHOTO CTPOK B H300pakeHMH He (akT, 4TO BCe
CO3IaHHBIC TMOTOKM OyayT (YHKIMOHHUPOBATH IApaUICNBHO, Kak
MpaBUIIO, TPOIECCOPOB CHUCTEME, Tropa3lo MeHbiue. s 3Toro
nydiie MOJAUQHUIMPOBATh MPOrpaMMy TaK, YTOOBI 3allyCKajoCh
CTOJIBKO TIOTOKOB, CKOJIBKO Y HAC MPOILIECCOPOB B CUCTEME.

int num lines per cpu;
int num cpus;

int main (int argc, char **argv)
{

int cpu;

pthread t *thread ids;

.. // BBIIONHUTL MHULMAIM3ALUN

// TOJIyuMThb UMCJIIO IPOLIeCCOPOB
num_cpus = _syspage ptr->num cpu;

thread ids = malloc (sizeof (pthread t) *
num cpus) ;
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num lines per cpu = num x lines / num cpus;

for (cpu = 0; cpu < num_cpus; cpu++)
{
pthread create (&thread ids [cpu], NULL,
do _one batch,
(void *) cpu);

}

// CUHXPOHM3UPOBATH C BaBeplleHMEM BCeX IIOTOKOB
for (cpu = 0; cpu < num cpus; cpu++)

{

pthread join (thread ids [cpu], NULL);

}

.. // BHIBeCTU pPes3yabLTaT

}

void *do one batch (void *c)

{

int cpu = (int) c;
int x1;
for (x1 = 0; x1 < num lines per cpu; x1++)
{
do one line(x1 + cpu *

num lines per cpu);
}
}

4.3 3aoanue na evinonnenue

1. BeInOIHUTH 3aJaHuEC COITIaCHO BApHUAHTY.

2. TlomroroButhbcss K OTBETaM Ha TEOPETUYECKYIO  YacTh
nabopaTopHOii PabOTHI.

64



Bapuanr 1. Hanucare nporpaMmy, KOTOpas NPUHUMAET B
KadecTBe MmapaMeTpoB HaOOp MMeH (ailioB MaHHBIX (IIPOU3BOJIBLHOE
YHCIO0) W 3amyckaeT Bce Qaiifibl Ha NapaUieNbHYyI0 00pabdoTKy
(ucrionb3yss Tpenmsl, HUTH, MOTOKH). B kauectBe 00paboTKK
WCTIOJIB30BaTh METO/I COPTHPOBKH OOMEHOM «ITY3BIPEKOM.

Bapuanr 2. Hamucare mporpamMmy, KoTOopas MPHHUMAeT B
KadecTBe MmapaMeTpoB HabOp MMeH (ailioB JaHHBIX (IIPOU3BOJIBLHOE
YHCII0) W 3allycKaeT Bce (aiipl Ha MapaieNbHyI0 00paboTKy
(ucmonb3yss TpeAbl, HUTH, TIOTOKH). B kadectBe 00pabOTKU
KCIIOJIb30BaTh METOJI COPTUPOBKHU MPOCTHIX BCTABOK.

Bapuant 3. Hamucare mporpaMmy, KoTopas NMpPUHHUMAeT B
KadyecTBE MapaMeTpOB Ha0Op UMEH (ailyioB JaHHBIX (IIPOU3BOJIBHOE
YHCII0) W 3allycKaeT Bce (aiipl Ha MapaieNbHYyI0 00paboTKy
(ucmonp3yss Tpedpl, HUTH, TIOTOKH). B KadecTtBe 00pabOTKH
WCTIONB30BaTh METO/I COPTHUPOBKU BHIOOPOM.

Bapuant 4. Hanucare nporpaMmy, KOTOpas NPUHUMAET B
KayecTBe MapaMeTpoB Ha0Op UMEH (ailfioB JaHHBIX (IIPOU3BOJIBHOE
YHCI0) W 3amyckaeT Bce Qaiiibl Ha mNapalielibHyl0 00paboTKy
(ucmonp3yss Tpedpl, HUTH, TOTOKH). B KadectBe 00pabOTKH
WCTIOJIB30BaTh BBIYUCIICHUS WHTETpaoB METOZOM
MPSIMOYTOJILHUKOB.

Bapuant 5. Hanucare nporpaMmy, KOTOpas NPUHUMAET B
KadyecTBe MapaMeTpoB Ha0Op UMEH (ailyioB JaHHBIX (IIPOU3BOJIBHOE
YHCI0) W 3amyckaeT Bce Qaiiibl Ha mNapalielibHyl0 00paboTKy
(ucmonp3yss Tpedpl, HUTH, TIOTOKH). B KadectBe 00pabOTKH
WCTIOJIB30BaTh BEIYUCIICHHS HHTETPAIOB METOIOM TPAIleIHi.

Bapuant 6. Hamucars mporpaMmy, koTopas NPHUHHUMAeT B
KayecTBe MapaMeTpoB HA0Op UMEH (ailyioB JaHHBIX (IPOU3BOJIBHOE
YUCJI0) W 3amyckaeT Bce (alapl Ha MapauiebHYyI0 00paboTKy
(ucmonp3yss Tpedpl, HUTH, TOTOKM). B KadectBe 00pabOTKH
HCTOJIBb30BaTh BEIYUCIICHHS HHTETPaioB MeTo1oM CHMIICOHA.
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Bapuant 7. Hanucare nporpaMmy, KOTOpas NPUHUMAET B
KadecTBe MmapaMeTpoB HaOOp MMeH (ailioB MaHHBIX (IIPOU3BOJIBLHOE
YHCIO0) W 3amyckaeT Bce Qaiifibl Ha NapaUieNbHYyI0 00pabdoTKy
(ucrionb3yss Tpenmsl, HUTH, MOTOKH). B kauectBe 00paboTKU
WCIIONB30BaTh METO/ ONTHMHU3ANU (PYHKIHHA (Mmin, max) — 30JI0TOTO
CCUCHHSI.

Bapuant 8. Hanucare nporpamMmy, KOTOpas NPUHUMAET B
KadecTBe MmapaMeTpoB HabOp MMeH (ailioB JaHHBIX (IIPOU3BOJIBLHOE
YHCI0) W 3amyckaeT Bce Qailibl Ha mNapamienbHylo 00paboTKy
(ucmonb3yss TpeAbl, HUTH, IIOTOKH). B kadectBe 00pabOTKU
WCIONF30BaTh METOM ONTUMHU3AIMU (YHKIHHA (min, max) — o0miero
MONCKA.

Bapuant 9. Hanucare nporpaMmy, KOTOpas NPUHUMAET B
KadecTBE MapaMeTpoB HaOOp MMeH (DaiIoB JaHHBIX (TIPOU3BOIBHOE
YHCI0) W 3amyckaeT Bce Qaiiibl Ha mNapalielbHyl0 00paboTKy
(ucmonp3yss Tpedpl, HUTH, TOTOKH). B KadectBe 00pabOTKH
WCTIONB30BaTh METOJA ONTUMH3alMu (QYHKOHKA (min, max) —
JANXOTOMMUHU.

BapuanTt 10. Hanucate nporpammy, KoTOopas NPUHUMAET B
KadyecTBe MapaMeTpoB Ha0op UMeH (ailyioB JaHHBIX (IIPOM3BOJIBHOE
YHCI0) W 3amyckaeT Bce Qailbl Ha mNapalielibHyl0 00paboTKy
(ucmonp3yss Tpedpl, HUTH, TIOTOKH). B KadectBe 00pabOTKH
HCTOJIBb30BaTh METOJ PELIEHUSI CUCTEMbl HEJIMHEHHBIX YPaBHEHUH —
METOJ KacaTebHBIX.
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JIABOPATOPHAS PABOTA Ne5 «OoMen
COOOIIeHUAMM»

5.1 Ilenv pabomowt

ITo3HakOMHUTBCS ¢ MexaHu3MamMu oOMeHa cooOmennsmu B OC
QNX.

5.2 Cea3v medrncdy npoyeccamu nocpeocmeom
cooouweHuil

Mexanuszm nepefayd  MEXIPOLECCHBIX COOOIIEeHMI
3aHUMAETCsl TEPEChUIKOW COOOIIEHHH MEXIy NpoleccaMd Hu
SIBJISICTCSI OJHOM M3 BaXHEMIIMX YacTeld ONEepalMOHHON CHCTEMBI,
TaK KaK Bce OOIIEHHE MEXIy TMpOIeccaMd, B TOM 4YHCIE WU
CUCTEMHBIMH, POUCXOAUT uepe3 cooduienus. CoodmeHne B QNX —
3TO TOCJIEI0BATEILHOCTh OAWTOB MPOou3BOJIbHON mmuHbl (0-65535
0aifTOB) W IPOU3BOJIEHOTO (popmara.

ITpoTokon oOMeHa COOOIICHUSIMH BBITJISIIUT TaKUM 00pa3oMm:
3ajaua OJIOKUpYeTCs JUis OKHUIaHus coobmienus. JIpyras sxe 3ajaua
MOCHUIACT MEPBOM COOOIICHHWE W TPU 3TOM OJIOKHMpYETCs cama,
oxuyas orBera. [lepBas 3ajaya CTAHOBHUTCSA Pa30IOKMPOBAHHOM,
00pabaThiBaeT COOOIIEHUE M OTBEYAET, Pa3OIOKUpPYs IPH 3TOM
BTOPYIO 33j1a4y.

CooO0IIeHHsT U OTBETHI, MEPEeChUIacMble MEXIY MPOIECCaMU
MpU WX B3aUMOJICUCTBHH, HAXOJSITCS B TEJC OTMPABISIOIIETO HMX
Iporiecca 10 TOr0 MOMEHTa, KOT/Ia OHH MOTYT OBITh MPUHSTHI. JTO
3HAYUT, 4YTO, C OJHOH CTOPOHBI, YMEHBIIACTCS BEPOSTHOCTH
MOBPEKJCHUSI COOOLICHUSI B TpoLecce Mepedayd, a ¢ APYroil —
YMEHbBINIAETCS O0bEM OIEPATHUBHONW MaMITH, HEOOXOAMMBIN st
pabotel siapa. Kpome TOro, yMeHbIIAETCsl YHCIO IEPEChUIOK M3
NaMsATH B TAMATh, 4YTO pasrpyxkaer mnpoueccop. OCOOEHHOCTHIO
mporiecca Tepefadd CooOIeHW SBISeTCS TO, 4YTO B CETH,
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COCTOSIIIEH M3 HECKOIBKUX KOMITBIOTEPOB MMoA ympasieHneM QNX,
COOOIIEHNsI  MOTYT  TPO3PayHO  TEpPEelaBaThCs  IPOIeccam,
BBITTOJIHSIOIIAMCS Ha JII0OOM U3 y3II0B.

[lepemaya cooOuieHUE CIOYXUT HE TOJNBKO Ui OOMeHa
TaHHBIMU MEXy MPOIIECCaMH, HO, KPOME TOTO, SIBIISIETCS CPEJICTBOM
CUHXPOHHW3AIIMU BBITIONHEHUS HECKOJBKUX B3aUMOJIEHCTBYIONIIX
MIPOLIECCOB.

Paccmotpum Gomee moapobHo dyHkium Send(), Receive() u

Reply().

Hcnoan3oBanue ¢ynknuu Send(). [Ipenmomoxkum, dYTO
mporecc A BbIZAeT 3allpoc Ha mepegady cooOlieHus: mpoueccy B.
3anpoc opopmitsiercs: Bbi3oBoM QyHKIuU Send().

Send (pid, smsg, rmsg, smsg_bn, rmsg_len)

Oyrknusa Send() IMeeT clenyrone apryMeHTHBI:
e pid — uaenTuduKaTop mporecca-moayyarens coodiieHus (T.e.
mporiecca B); pid — »3To wumeHTHHUKATOP, MOCPEIACTBOM
KOTOpPOTO MPOLIECC ONO3HAETCS OMNEpPAllMOHHOW CHUCTEMOWM U
JPYTUMH TPOIIECCAMU;
smsg — O0ydep coobmienHws (T.€. TOCHLTAEMOT0 COOOIIEHHS );
rmsg — Oydep oTBeTa (T.€. COOOIIEHNUS TOCHIIAEMOTO B OTBET);
smsg_len — juiMHA MOCHUIAEMOro COOOIICHHS;
rmsg_len — makcuMainbHas [UIHHA OTBETA, KOTOPBIH JOJKEH
MOJIYYHTBH TIPOIiecC A.

OO0OpatuTe BHUMaHME Ha TO, YTO B COOOIIEHHH OyneT
nepenaHo He Oojiee yeM smsg len OaliT ¥ NPHUHATO B OTBETE HE
Oonee ueM rmsg _len OalT — 3TO CHYXHUT TapaHTHEH TOTO, YTO
Oydepsl HUKOT 1A HE OYAyT NEPETIOTHEHBI.

Hcnonb3oBanne ¢ynknun Receive(). IIpouecc B moxer
npuHATh 3anpoc Send(), BBIIAHHBIA MPOIECCOM A, C TIOMOIIBIO
¢ynkunu Receive().

pid = Receive (0, msg, msg_len)
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Oynkuusa Receive() mMeeT clieyronme apryMeHTh:
e pid — uneHTUdUKATOp Mpolecca, NocaaBmero coodieHue (T.¢e.
mporiecca A);
e (0 — (Homp) yKa3plBaeT Ha TO, YTO IMpolecC B roToB mpHHATH
cooO1ieHue OT J1000ro mporecca;
e msg — Oydep, B KOTOPBIi OyneT IpUHATO COOOIIEHHE;
msg_len — makcuMaabHOE KOJMHYECTBO OANT JAaHHBIX, KOTOPOE
MOJKET IOMECTHThCS B TpreMHOM Oydepe.
B Tom cnydae, ecnu 3HadeHus smsg_len B pynkuun Send() u
msg len B ¢ynknum Receive() pazauyaroTcs, TO KOJIHYECTBO
nepeiaBaeMbIX TaHHBIX Oy/IeT ONpeaessIThCsl HANMEHBIINM U3 HUX.

HUcnoan3oBanne ¢ynknuu Reply(). Ilocie ycmemrnoro
mpuemMa cooOIeHHs1 OT Tpolecca A mpouecc B M0mKeH OTBETUTH
emy, ucronb3ys Gyakiuio Reply().

Reply (pid, reply, reply_len)

Oynkuusa Reply() umeer crieayromiie apryMeHThI:

e pid — wunenTudukarop mnpoiecca, KOTOPOMY HAMpPaBIsIETCS
OTBeT (T.e. mporiecca A);

e reply — Oydep orsera;
o reply_len — mnuna cooOuienus, nepegaBaeMoro B OTBETE.

Ecmn 3navenns reply len B ¢ynkumu Reply() m rmsg len B
¢ynkumn Send() pasnu4aroTCs, TO KOJIMYECTBO IEpelIaBacMbIX
JAHHBIX OTPE/ICISIEeTCS] HANMEHBIINM 3 HUX.

Jlononnumenvhsie 603MONCHOCMU Nepedauu coobweHull. B
cucTeMe QNX  wmmerorcs ¢byHKIUH, MIPENOCTaBIIAIOIINE
JIOTIOJTHUTENIbHBIE BO3MOXKHOCTH TIepeAadn COOOIICHNH, a UMEHHO:
®  YCIIOBHBII MPUEM COOOIICHUH;
® YTEHHE M 3allUCh YaCTH COOOLICHUS;

e [epejada COCTaBHBIX COOOLICHUH.
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OOBIYHO I TIpHeMa COOOIIEHWS HWCIONB3yeTcs (DyHKITUSI
Receive(). OrtoT cmocod mpuema COOOIICHWH B OOJBITMHCTBE
Clly4yaeB SIBJSIETCSl HANOOJIee MPeNOYTUTENBHBIM.

OpnHako wHornma mporeccy TpeOyercss MpeaBapUTEIbHO
«3HATB», OBUIO JIU €My IOCIAaHO COOOIIeHHne, YTOOBl HE OXHUAATh
noctyruieHust coodmenns B RECEIVE-010kupoBaHHOM COCTOSHUM.
Hanmpumep, mnpomeccy TpeOyercst 0OCITyKHBaTb  HECKOJBKO
BBICOKOCKOPOCTHBIX ~yCTPOWCTB, HE CIIOCOOHBIX T'€HEPHPOBATH
IpepeIBaHUA W, KPOME TOTo, IIPOIecC MODKeH OTBeYaTh Ha
cooOlIeHus], OCTyNalIue OT APYTHX IMpoleccoB. B sToMm cimydae
ucnois3yercs Gynkius Creceive(), KOTopasi CAUTHIBACT COOOIIEHHUE,
€CIIM OHO CTaHOBHTCS JOCTYIHBIM, WJIM HEMEUICHHO BO3BPAIIACT
yhpaBiicHHE IMpoIecCy, €CIW HET HH OJHOTO OTIPaBICHHOTO
COOOIIIEeHHS.

BHUMAHUE. Ilo e6o3moocHocmu  credyem — uzbezamo
ucnonvzosanusi Qyuxkyuu Creceive(), maxk Kaxk oHA No360.5em
npoyeccy HenpepuvleHO 3azpyacamo npoyeccop Ha
coomseemcmayoujem npUoOPUmMemHoM yposHe.

5.3 IIpumepwt oomena cooduenuamu

5.3.1 Kaunenr

Ilepenaya cooOueHns cO CTOPOHBI KJIMEHTa OCYLIECTBIISCTCS
NPUMEHEHHEeM Kakoi-1100 GpyHkuuu u3 cemeiictea MsgSend().

MBI paccMOTpUM 3TO Ha NPUMEpE NPOCTEHIIEH W3 HUX —
MsgSend():

include <sys/neutrino.h>
int MsgSend(int cold, const wvoid *smsg, int
sbytes,

void *rmsg, int rbytes);

70



JItst CO3/IaHUsSI YCTAHOBKHM COEIMHEHHS MEKIY MPOIECCOM H
KaHaJIoM wucnonb3yercs ¢yHkmus ConnectAttach(), B mapamerpax
KOTOPOIA 33al0TCsl HACHTU(DUKATOP TPOIIECCca U HOMEp KaHaua.

#include <sys/neutrino.h>

int ConnectAttach( uint32 t nd,
pid t pid,
int chid,
unsigned index,
int flags );

IIpumep:
[lepenaaum cooOICHHE MPOLIECCY ¢ UICHTU(PHUKATOPOM 77 10
KaHany 1:

#include <sys/neutrino.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <errno.h>

char *smsg = “Oro Oybdep BEHIBOma”;
char rmsg[200];
int coid;
int main (void);
{
// YCTAHOBUTL COEIMHEHNE
coid = ConnectAttach (0, 77, 1, 0, 0);
if (coid == -1)
{
fprintf (stderr, “Oumbxa ConnectAttach x
0/77/1'\n”);
perror (NULL) ;
eXit(EXIT_FAILURE);
}
// TlocnaTe cooBleHne
if (MsgSend (coid, smsg,
strlen (smsg)+1, rmsqg,
sizeof (rmsg)) == -1)
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{
fprintf (stderr, “Oumbxra MsgSendNn”) ;
perror (NULL) ;
exit (EXIT FAILURE) ;

}

if (strlen(rmsg) > 0)

{

printf (“Mlpouecc c ID 77 BO3BPATUII
\"%s\"\n",
rmsqg) ;
}
exit (0);

[Ipenmonoxxum, 9ro mpomecc ¢ UACHTU(UKATOpOM 77 OBLI
JCHCTBUTEIbHO AKTUBHBIM CEPBEPOM, OXXKHIAIONIUM COOOIICHHUE
HMMEHHO Takoro (opmara 1o kaHany ¢ uaeHTudukaropom 1.

Ilocne mpuema cooOmieHUsI cepBep 00padaThIBaeT ero M B
HEKOTOPBIH MOMEHT BpPEMEHH BBIJACT OTBET C pe3ylbTaTaMH
obpabotku. B a3tor MomeHT ¢ynkuus MsgSend() momxHa
BO3BpaTUTh HOJIb (0), yKa3bIBask 3TUM, YTO BCE MPOIIJIO YCHEILIHO.

Ecnu Obl cepBep mocian HaM B OTBET KaKUE-TO JAHHBIE, MbI
CMOTJIH OBl BBIBECTH MX Ha SKpaH C IMOMOIIBIO TMOCIEAHEH CTPOKH B
nporpaMme (¢ TeM MPENOI0KEHHEM, YTO OOpaTHO MBI MOIy4aeM
koppekTHyto ASCIIZ-cTpoky).

5.3.2 Cepaep

Co3nanne kanama. CepBep JOJDKEH cO3/aTh KaHal — TO, K
yemy MIPUCOCAUHAIICA KJIIUCHT, Koraa BbI3BIBAJI (I)yHKHI/HO
ConnectAttach().

OOBIYHO cepBep, OJHAX[BI CO37aB KaHall, NMpHOEperaer ero
«BIIpoK». Kanain cosmaercs ¢ momornipio Gyaxnuun ChannelCreate() n
yHHUUTOXaeTcs ¢ nomoribio Gpyrknun ChannelDestroy():

#include <sys/neutrino.h>
int ChannelCreate (unsigned flags);
int ChannelDestroy(int chid);
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IToka Ha AaHHOM 3Tare OyaeM HCIOIb30BaTh I MapaMeTpa
flags 3nauenmne O (HOmp). Takum 0Opa3oM, IUIsl CO3MaHUS KaHaa
cepBep JOJDKEH CIesaTh TakK:

int chid;
chid = ChannelCreate (0);

Tenepr y Hac ecThb KaHal. B 3TOM MyHKTE KIMEHTBHI MOTYT
nojcoeMHUTHCS (¢ momorneio ¢yukiuu ConnectAttach()) k stomy
KaHally W HadaTh Hepemady cooOmennii. CepBep oTpabaThIBaeT
CXeMy COOOIICHUI oOMeHa B JBa dTama — JTall «IpHEMa
(receive) u aTam «oTBeTay (reply).

#include <sys/neutrino.h>
int MsgReceive (int chid, void *rmsg, int
rbytes,
struct msg info *info);
int MsgReply(int rcvid, int status, const void
*msg, int nbytes);

s xaxaon OydepHoit mepeaayn yka3plBalOTCS J[Ba pasmMepa
(B ciyuyae 3ampoca OT KJIMeHTa 3To sbytes Ha CTOpOHE KJIHMEHTa M
rbytes Ha cTOpoHE cepBepa; B Cliydae OTBETa cepBepa 3To sbytes Ha
CTOpOHE cepBepa U rbytes Ha CTOPOHE KIMEHTa). DTO CHENAHO JUIs
TOro, 4YTOOBI Pa3pabOTYMKK KaXKJOTO KOMIIOHEHTa CMOTJU
ONpENCIuTh pa3Mepbl CBOMX OyhepoB — H3 COOOpaKeHHI
JIOTIOJTHUTENILHON O€30MacHOCTH.

B namem mnpumepe pasmep Oydepa dynkiuun MsgSend()
COBIIAJIaJ C JUTMHON CTPOKU COOOIICHUSI.

Ipumep (CTpykTypa cepBepa):

#include <sys/neutrino.h>
#include <sys/iomsg.h>
#include <errno.h>
#include <stdio.h>
#include <process.h>
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void main (void)

{

int rcvid;

int chid;

char message [512];

// CosmaTbh kKaHal
chid = ChannelCreate (0);

// BHIIOJHATHLCH BEUHO — NJIS CepBepa 3TO OOHUHOE
neJsio
while (1)

{
// TONyuMTh M BEBECTM COOOUEHUE
rcvid=MsgReceive (chid, message,
sizeof (message), NULL);
printf (“Homyuwms cooBmenme, rcvid $X\n”,
rcvid) ;
printf (“Coobmenme Taxkoe: \”%s\”,\n”,
message) ;

// TIOOTOTOBUTL OTBET — MCIOJIE3YyeM TOT e Oybep
strcpy (message, “Oro orBeT”);
MsgReply (rcvid, EOK, message,
sizeof (message)):;

Kak BumgHo wu3 mnporpammbl, ¢yHkmus MsgReceive()
coo0IIaeT SAAPYy TOM, YTO OHA MOXKET 00pabaThiBaTh COOOIICHHUS
pa3MepoM BILIOTh /10 sizeof(message) (unm 512 Gaiir).

Ham ximenTt (mpeacTaBiieHHBIH BBbINIE) Hepenal TOIbKO 28
OaifT (IIMHA CTPOKH).
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5.3.3 Omnpenesienne WIeHTH(PUKATOPOB y3ja, Mpolecca U
kanajaa (ND/PID/CHID) ny:xHoro cepBepa

Jnst coemuuenuss ¢ cepBepoMm QyHkumu ConnectAttach()
HeoOxoauMo ykaszate aeckpuntop yzna (Node Descriptor — ND),
nnentudukarop tmporecca (process ID — PID), a Takxke
unentudurarop kanaiaa (Channel ID — CHID).

Ecmu omumH mpomecc co3maeT Apyrod mpolecc, TOTga 3TO
MPOCTO — BBI30B CO3JaHMS Ipoliecca BO3BPANIAeT HACHTH(UKATOP
BHOBB CO3JaHHOTO mporiecca. Co3marontuii mpormecc MOXKET JIHOO
nepenath coocteernbie PID u CHID BHOBB CO37aHHOMY IIPOIIECCY B
KOMaH/HOH CTpOKe, 10O BHOBb CO3JaHHBIN IPOLECC MOXKET
BbI3BaTh (QyHKIu0 getppid() ams momydenus waeHTH(HUKATOpa
POOWTENBCKOTO  TIpoliecca, W HCIONB30BaTh  HEKOTOPBIA
«U3BECTHBII» UACHTU(DHUKATOP KaHATIA.

#include <process.h>
pid t getpid( void );

Bompoc: «Kak cepBep 00BSBISET 0 CBOEM
MECTOHAXO0XAECHUHU 7»

CymiecTByeT MHOXECTBO CIIOCOOOB  cJellaTh 3TO; MBI
paccMOTpUM TOJBKO TPH M3 HHX, B TIOPAIKE BO3PACTAHUS
«3JIETaHTHOCTH:

1. OTKpHeITh (aiina c U3BECTHHIM UMEHEM U COXPaHHTh B HEM
ND/PID/CHID. Tako#i wmetox sBIsSeTcS TPAAWIAOHHBIM IS
cepepoB UNIX, xorma cepBep OTKpeiBaeT (ain (Hampumep,
/etc/httpd.pid), 3anmuceiBaeT Tyna cBOM MaeHTH(HKATOp Mpoliecca B
Buae crtpokn ASCII m nmpeanonararoT, 4To KIMEHTBI OTKPOIOT 3TOT
(aiin, MpoUnTAIOT U3 HErO UIEHTU(UKATOP.

2. Hcmonb3oBath i OOBSBICHUS  HJICHTU(HUKATOPOB
ND/PID/ CHID rnobansHble miepeMeHHble. Takoi crmocod 0OBIYHO
MIPUMEHAETCS B MHOIOIOTOYHBIX CEpPBEPAX, KOTOPHIE MOTYT
nochlIaTh coobuieHne camu cebe. DTOT BapuaHT MO CaMOM CBOEH
MIPUPOJIE SBISIETCS OUYEHD PEAKIM.

3. 3aHATH 4YacTb MPOCTPAaHCTBA HMEH IyTEH M cTaTh
aJMHHHCTPATOPOM PECYPCOB.
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5.4 3a0anue na évinonnenue

1. Heo6xoaumo co3/ath ABa MPHIOKCHUS - KIIUSHT U CepBep,
KOTOpeIe OBl OOMEHHMBAINCh MeEXITy Cco00il COOOmEeHusIMH,
UCIIONB3Yysl CTaHIAPTHBIE MEXaHW3Mbl ONEPAL[MOHHOW CHCTEMBI
QNX/Neutrino2.

[pu peanu3anuy KIHCHT-CEPBEPHBIX MPUIOKEHUI TpeOyeTcst
HPEeIyCMOTPETh BO3MOXKHOCTB pabOThI C CEPBEPOM HECKOJBKUX
KJIUCHTOB.

B kimeHTe WMaeTcs BO3MOXHOCTH KOHCOJBHOTO BBOJA
KOMaHJ, KOTOpbIe JOJDKHBI oOpabareiBaThecst cepBepoM. Cepsep
JOJDKeH 00pabaThiBaTh HE MEHEe TpeX KOMaHI IOChUIAeMbIX
KJIMECHTOM.:

e help — momoIs 1Mo KOMaHIaM;
e list /dir — monydeHue comep)KUMOro yKa3aHHOTO KaTajlora;
e et filename — mepenaya KiMeHTY yKazaHHOTO (aiiia.

Taxoxe cepBep HODKEH OTBEYATh KIMEHTY, €CIIH TOT TOCal
€My HE BEpHYIO KOMaH]Ty.

2. TloAroToBHUTBCS K OTBETAM HA TEOPETHYECKYIO YaCTh
nabopaTOpHOH padOTHL.
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JIABOPATOPHAS PABOTA Ne6 «Taiimep u
NepuoAuYecKue yBeIOMJICHUD)

6.1 Ilenv padomur

[lo3nakoMuTBCA € MexaHHM3MOM ympaBieHus BpemeneM OC
QNX — cucTeMHBIM TaliMEpOM.

6.2 Ynpasnenue maitmepom

B QNX ymnpaBneHue BpeMEHEM OCHOBAHO HA HCIOJIb30BAHUU
CUCTEMHOT0  TailmMepa. OTOT TallMep COAEPKUT  TEKyllee
koopauHatHoe yHuBepcaiabHoe Bpems (UTC) otHocuTensHo 0 yacos
0 munyt O cexynn 1 suBapsa 1970 r. [Ins ycTaHOBKM MECTHOTO
BpeMeHH  (QYHKUMH  YIOPaBJICHHS  BPEMEHEM  HCIOJB3YIOT
HepeMeHHYI0 cpelibl TZ.
IIponiecc MokeT co3gaTh OAMH MM HECKOJIBKO TalMEpoB.
TaiimMepsl MOTyT OBITB J1F000TO MOJAEPKUBAEMOr0 CUCTEMOH THIIA, a
HUX KOJHMYECTBO OTIpaHHUYMUBACTCA MAKCHUMAJbHO JOITYCTHUMbIM
KOJMYECTBOM TaiiMEpPOB B CHCTEME.
OyHKIMS cO3AaHus TaliMepa O3BOJISIET 33/1aBaTh CIIELYOIIHE
THUITBI MEXaHNU3Ma OTBETA HA COOBITHS:
® T[IepelTH B pPeXHUM OXHUAaHWA 10 3aBepuieHus. [Ipomecc Oyner
HaXOOUTHECA B PEXKUME OXWJaHUA HadYuHasd C MOMCHTA
YCTaHOBKM TaiiMepa A0 HCTEYEHHs 3aJaHHOTO WHTepBaja
BpEMEHY;

® OIMOBECTUTH C TIOMOIIBIO proxy. Proxy wcmomes3yerca s
OTIOBEMICHUS TIporiecca 00 UCTEUECHHH BPEMEHH OJKUaHHS,

e omnoBecTuTh ¢ noMompio  curHana.  CopMUpOBaHHBIN
MIOJIb30BATENIEM CHTHAJl BBIJAETCA TIPOIECCYy MO HUCTEUEHHUH
BPEMEHU O’KMJaHUSL.
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Brel Moxere 3amarte TailMepy CHEAYIOLIUE BpPEMEHHBIE
HUHTEPBAJIBL:
e abOcomomnuii. Bpemst otHocuTtenbHo 0 wacoB, 0 munyT, 0
cekyHn, 1 suBapst 1970 r.;
® omHocumenvHulli. BpeMs OTHOCHTENBHO 3HAYEHUS TEKYLIETO
BpEMEHH.

MoXHO Takke 3aJaTh IMOBTOPEHUE TailMepa Ha 3aJlaHHOM
nHTepBane. Hampumep, BBl ycTaHOBWIM Taiimep Ha 9 yTpa
3aBTpamiHero nHsA. Ero MOXXHO yCTaHOBUTH Tak, 4YTOObI OH
cpabaTeIBaj, KayKAbIC MATh MUHYT IIOCJIE UCTEUEHHUS STOTO BPEMEHH.
MoOXHO TakKe YCTAaHOBUTb HOBBIM BPEMEHHOM  HMHTEpBal
CyllecTBylolleMy Taiimepy. Pe3ymbrar 3TOl omepanuu 3aBHCHUT OT
THUIIA 3aJaHHOTO HHTEPBAJa:

e s aOCONIOTHOrO TaliMepa HOBBIH HWHTEpBaJ 3aMelacT
TEKYILUI UHTEPBAJl BPEMEHH;

® ISl OTHOCHUTENBHOTO TaiiMepa HOBBIA MHTEpBaj J00aBISETCS K
OCTaBIIEMYCSl BpEMEHHOMY MHTEpBaIy.

[Ipy ucnonp30BaHMM MHOKECTBA HapajuIeIbHO PabOTAIOIINX
TallMEepOB — HampuMmep, Koraa HEOOXOAMMO aKTHBHU3UPOBATH
HECKOJIbKO TOTOKOB B PAa3JIMYHBIE MOMEHTHI BpPEMEHH — SAPO
CTaBUT 3alPOCHl B OYepPEab, OTCOPTUPOBAB TaliMEPHI IO BO3PACTY MX
BpPEMEHH UCTEUYEHU (B TOJIOBE OUEpEId PU STOM OKAXKETCs TaiMep
C MUHHMAJIBHBIM BpeMeHeM uctedeHus). OOpaboTuuK MpephIBaHUS
Oy/lieT aHaIM3UPOBATh TONBKO MEPEMEHHYIO, PACIIOJIOKEHHYIO B
rOJIOBE OYEPEIH.

[Ipy wucnonbp30BaHMKM TMEPUOJUYECKHX W OJHOKPATHBIX
TaliMepoB y BacC MOSIBISIETCS BBIOOD:
®  TOCIaTh UMITYJIEC;

e I0CIaTh CUTHAN:
®  CO31aThb IIOTOK.

B nannoii maGoparopHoii pabGore OyzneM HCIOIBL30BATh
BTOPYIO BO3MOHOCTb.

Hpumep 1. [lanHast mporpaMmMa 3aIyCcKaeT B LIUKJIE OXKUIAHUS
Ha 10 cexyHA U IPepBIBAET 3TO 0’KUJIAHUE C TOMOILBIO CUTHATIA.
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#include <unistd.h>
#include <stdio.h>
#include <sys/siginfo.h>
#include <sys/neutrino.h>
#include <signal.h>
#include <time.h>
#include <errno.h>
#include <unistd.h>
#include <stdlib.h>

int main (void)
{
struct itimerspec timer; // crpykrypa C
omnMcaHmeM

// Tarimepa
timer t timerid;// ID ranMepa

extern void handler(); //OBpabGoTuuk TarMepa
struct sigaction act; //CrpykTypa ONMCHBAKIASI
//oencreue

/ /0o curHaiy
sigset t set; //HaGop cuI'HAJOB HaM HeOOXOIMMEIL
//nna TaliMepa

sigemptyset ( &set ); //OBuyneHme Habopa
sigaddset ( &set, SIGALRM); //Bkiouehnue B HaBOP
//curHana
//oT TarMepa
act.sa flags = 0O;
act.sa mask = set;
act.sa handler = &handler; // Bemaem
oBbpaboTumK
// Ha pericTBUe
sigaction( SIGALRM, &act, NULL); //BapamuTe
curHasi,
// npucBamMBaHUe
CTPYKTYPEI
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// IJiS KOHKPETHOTO
curHaa

// (mMa curHana,

// CTpyKTypa-IelCcTBuUM)

//CosmaTe TamMmep
if (timer create (CLOCK REALTIME, NULL,
&timerid)
== -1)
"$s: ne udalos timer %d\n",
"TM", errno);

fprintf (stderr,

// DaHHBIT Makpoc misa curHayia SIGALRM He HyXeH
// Ero HeoB®XOIMMO BEHI3HBATL

// IOJia MOJIb30BAaTEJILCKUX CUTHAJIOB

// SIGUSR1 mmm SIGUSR2. dyukumsa timer create ()
// B kKauecTBe BTOPOTO IlapamMeTpa IOJIXKHA

// wncnonbs30BaThL &event.

// SIGEV SIGNAL INIT (&event, SIGALRM);

timer.it value.tv_sec= 3; //B3BecTu TaliMep
//Ha 3 CcexKyHIH
timer.it value.tv nsec= 0;
timer.it interval.tv sec= 3;
//TlepesarpyxaTh
/ / Tarimep
timer.it interval.tv nsec= 0; // uepes 3
CEeKYHIEL

timer settime (timerid, 0, &timer, NULL);
/ /BKJIOUNTE TamMep

for (;;)
{
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sleep(10); // CnaTb mecaATb CEKyHII.
// Vcmomnb30BaHMe TanMmepa
3a0ePXKU
printf ("More time!\n");
}
exit (0);
}

void handler ( signo )

{
//BeiBeCcTU coobmeHue B oBpaboTumke.
printf ( "Alarm clock ringing!!!.\n");
// TarVMmep 3acTaBJIgeT MNPOLECC MPOCHYTLCSH.

3necy it value wu it_interval mnpuHUMaeT oOaMHAKOBBIC
3HaueHus. Takoil Taiimep cpaboTaer omWH pa3 (C 3aIep KKOH
it_value), a 3aTem OyaeT HUKJINYECKH MIEPE3arpyKaThCs C 3aePIKKOM
it_interval.

O6a mapametpa it_value wu itinterval daxrtudecku sBIAIOTCS
cTpykTypamu tuma Struct timespec — eme ognoro POSIX-o0bekra.
DTa CTPYKTypa TO3BOJSIET BaM OOECIEYUTh Pa3pelIaiomIyro
CIIocOOHOCTB Ha YpOBHE Jiojiel cekyHI. [lepBriii ee anemeHT, tv_Sec,
— 93TO 4YHUCJIO CEKyHJ, BTOpOH 3JIeMeHT, tV_NSeCc, — u4ucio
HAHOCEKYHJ B TeKymiel cexyHjae. (DTo O3Ha4aeT, 4TO HUKOT/A He
ClielyeT  yCTaHaBIMBAaTh Imapamerp tv_NSeC B  3HauYCHHE,
npesblmaromee 1 Mwumapa — 310 OyldeT moapa3yMeBaTth
cMeleHre Ha 6osiee yeM 1 cekyHay).

Mpumep 2:

t value.tv _sec = 5;

it value.tv nsec = 500000000;
it interval.tv sec = 0;

it interval.tv nsec = 0;
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OT10 chopMHUpyeT OTHOKPATHBIA TaliMep, KOTOPBIA cpaboTaeT
gepe3 5,5 cexyHnabl. (5,5 CeKyHJ CKIAABIBAaeTCS W3 S5 CEKyHI H
500,000,000 nHanocexyH. )

Mgl penmonaraeM 37ech, 4To ITOT TalkMep MCIONIB3YeTCs Kak
OTHOCHTEJBHBIN, MOTOMY YTO €ciii Obl 3TO OBLIO HE TakK, TO €ro
BpeMs cpabaTeiBaHHsA yXe JaBHO OBl ero mcrekio (5.5 cexyHn ¢
momenTa 00:00 o ['punBuuy, 1 suBaps 1970).

Ipumep 3:
it value.tv sec = 987654321;
it value.tv nsec = 0;

it interval.tv sec = 0;
it iriterval. tv nsec = 0;

JanHas koMOWHanus mapaMeTpoB cPopMUpPYET OAHOKPATHBIN
Taiimep, KOTOpEIii cpaboTaeT B 4eTBepr, 19 anpens 2001 rona

B mporpamme Moryr OBITH HCIIOJB30BaHBI CIIECAYIOIINE
CTPYKTYpPHI ¥ PyHKIMU:

TimerCreate(), TimerCreate r() — ®yHKIusS Cco3daHuE
TaiiMepa

#include <sys/neutrino.h>
int TimerCreate( clockid t id,
const struct sigevent *event
)
int TimerCreate r( clockid t id,
const struct sigevent *event

) ;

O6e (QYHKITMU WACHTUYHBI, UCKIIOUCHUE COCTABIISIOT JIHIIb
CIOCOOBI OOHAPYKEHUSI UMH OITUOOK:
e TimerCreate() — ecim mpoMCXOJUT OMIMOKA, TO BO3BpAIACTCS
3HaueHue -1.
e TimerCreate_ r() — mpu BO3HUKHOBEHHH OINUOKU e
KOHKPETHOE 3HAYCHUE BO3BpAIACTCS U3 CeKIuu Errors.
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Struct sigevent — CrpykTypa, ONHCHIBArOmas COOBITHE
Taiimepa

#include <sys/siginfo.h>
union sigval {

int sival int;

void *sival ptr;
bi

Daiin <sys/siginfo.h> ompemenser Takxke HEKOTOPBIE MAKPOCHI
aust Gosiee 0OJIETYCHHON MHUIMANIM3AIMU CTPYKTYphI Sigevent. Bee
MaKpOChI CCHUIAIOTCSI HAa TMEPBBIA apryMEHT CTPYKTYphI Sigevent u
yCTaHABJIMBAIOT MMOAXO0sIee 3HaueHue Sigev_notyfy (yBemomuieHue
0 COOBITHH).

SIGEV_INTR — yBenuuuth npepsiBanue. B 310l cTpykType
HE WUCMONB3YIOTCS HUKakue Tois. VIHWIuManu3anus Makpoca:
SIGEV_INTR_INIT( event )

SIGEV_NONE — He mnocbutath HHKakuX COOOIICHHIA.
Taxxke HCIIOJIB3YETCS 0e3 HIOJIEH. Muannmanuzanuyst:
SIGEV_NONE_INIT( event)

SIGEV_PULSE — nmochuiaTh NEPUOIUYECCKHE CHUTHAJIBI,
Hmeet cnenyroniue mosuis:

int sigev_coid — ID noxakmrouenus. [1o HEMy NPOMCXOAUT

CBSI3b C KAQHAJIOM, OTKYy/ia OyJIeT MOJyueH CUTHAT,

short sigev_priority — ycTaHOBKa NpHOPUTETa CUTHAITY;

short sigev_code — wuHTepmperamusi KoJa B KadyeCTBE
MaHHITYJIATOpa CUTHaJA. Sigev_code MoxeT ObITh JTHOObIM 8-OHUTHBIM
3HAYEHHEM, Yero HyKHO u30beratb B MOpOrpamMe. 3HAUYCHUE
sigev_code MeHble HyJisl IPUBOIUT K KOH(IIHUKTY B siape.

Nuunmanuzarus makpoca: SIGEV_PULSE_INIT( event, coid,
priority, code, value )

SIGEV_SIGNAL — mnociare curaai mpoiieccy. B kauecTse
noyis  ucmoiyb3yercs: Nt Sigev_signo — TOBBILICHHE CHTHANIA.
Mosker npuHHMaTh 3Ha4YeHue ot 1 1o -1. MHuimanusaims Makpoca:
SIGEV_SIGNAL_INIT( event, signal )

SignalAction(), SignalAction_r() // ¢yakuus omnpeaenser
JNEUCTBHUS JUIST CUTHAJIOB.
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#include <sys/neutrino.h>

int SignalAction( pid t pid,
void (*sigstub) (),
int signo,
const struct sigaction* act,
struct sigaction* oact );

int SignalAction r( pid t pid,
void* (sigstub) (),
int signo,
const struct sigaction* act,
struct sigaction* oact );

Bce 3mnauenwst pspa curHaioB uayt ot SIGMIN (1) no
_SIGMAX (64).

Ecmm act me NULL, torma mommdummpyercs ykazaHHBIA
curHan. Ecmm oact we NULL, Tto mnpeapiayiiee neicTBue
COXpaHsieTCsl B  CTPYKType, Ha KOTOPYHD OH  yKa3bIBaeT.
Hcnonb3oBanue komOuHamuu act u 0act mo3BossieT 3ampaiiiBaTh
WM YCTaHABJIMBATH (J1MOO M TO W Ipyroe) ASHCTBHS CUTHAITY.

CrpykTypa sigaction comepkuT clieIyronie mapamMeTph:

e void (*sa_handler)() — Bospamaer aapec MaHHITYJIATOPA
CHT'HAJIa WK JeUCTBHUS JIJIsl HEMOJyYSHHOTO CHTHAJIa, JeUCTBHE-
00paboTuuk.

e void (*sa_sigaction) (int signo, siginfo_t *info, void *other) —
BO3BpAIllaeT aJpec MAHUIYJISATOpa CHTHANa WM JEHCTBUS JUIS
MOJTYYEHHOTO CHTHAJIA.

e sigset_t sa_mask — momomHHUTENbHAS YCTAHOBKA CUTHAJIOB IS
n30mupoBaHus  (OJMIOKMpOBaHUS) (YHKUIMHA, YJIaBIHBAIOLIUX
CUTHaJl B TCYEHHUE UCTIOHEHHUS.

e intsa_flags — cnenmanbhbie dhaaru, i TOro, YTOOBI BIUATH HA
neiicteue curHama. Oto aa Quara: SA_NOCLDSTOP wu
SA_SIGINFO.

o SA_NOCLDSTOP wucnons3yercs TOJNBKO KOIJla CHTHAI
spnsiercst  ouepHuM  (SIGCHLD). Cucrema He co3maer
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JNOYCpHHI  CHTHA ~ BHYTPH  POJUTENBCKOTO, OH
octa"aBnuBaeTcs depe3 SIGSTOP.

o SA_SIGINFO coob6mraer Neutrino moctaBuTh B oYepenb
tekymuii curnHan. Ecnu ycranosiaen ¢uar SA_SIGINFO,
CUTHAITBI CTaBATCS B OYEpe/lb W BCE MEPEAAIOTCS B TOPSIIKE
OUYEPETHOCTH.

JloGaBieHne curHaia Ha YCTaHOBKY:

#include <signal.h>

int sigaddset( sigset t *set,
int signo );

®ynkuus sigaddset() — nobasnser Signo B Set o ykasaTerto.
IMpucBoenne curnana Habopy. Sigaddset() Bosspamiaer — 0, mpu
YIavHOM WCTIOTHEHHY; -1, B cITy4yae OIIMOKH;

Oyuxiws sigemptyset() — obnynenne Habopa CUTHAIOB

#include <signal.h>
int sigemptyset( sigset t *set );

Bospparnaer — O, Ipy YJAYHOM HWCIONHEeHHH, -1, B
CJIy4ae OITHOKH.

6.3 3ao0anue na eévinonnenue

1. MomudpunupoBaTh NporpaMMy CO3JaHHYIO B TpeThei
1ab0paTOpHOM paboTe, Tak YTOOKI B KIIMEHTE paboTaliu ABa TaiiMepa
C pa3HON NepHOTUYHOCTHIO, Hampumep. 3 u 4,44 cexyHasl. Ilpm
cpabaThIBaHUH KaXKAOTO TaiiMepa cepBepy MOocChUIaycsi Obl CUTHAM C
HOMEPOM CHTHaJIa TaliMepa.

2. TloaroToBUTBCSI K OTBETAaM HA TEOPETHYECKYIO YacTh
m1abopaTOpHOH PabOTHL.
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JIABOPATOPHAS PABOTA Ne7 «Cpena
BH3YyaJIbHOII pa3padoTku nporpamm PHOTON
APPLICATION BUILDER - PHAB»

7.1 Ilens pabomot

O3HaKOMIIEHHE CO CPeloi BU3yallbHOUW pa3paboTKu porpaMm
U moctpoeHune npodoHoro npunoxkeHus B Phab (Photon Application
Builder).

7.2 Ocnosbl pabomewt ¢ Phab

Onsi  3amycka cpeabl Phab  HeoOxoaumo  BBIOpaTh
Launch=>Development=>Phab.

[locne 3anmycka uaem B MyHKTHI MeHIO File=>New u B OkHe
Janora BeIOMpaeM TUN IpoekTa. Jlanee coxpaHsieM NPOEKT TOA
HEKOTOPBIM UMEHEM B CBOEH JTOMAIIHEH TUPEKTOPHUN

Komnuasinusi, KoMnoHoBKa u 3amyck. OCYIIECTBISIOTCS
CleayIomuM 00pazom:

1. Application=>Generate;

2. Bridpars mnardopmy gec;

3. BriOpars Make — co3aHue UCTIOIHIEMOIO MOTYJIS;
4. BeiOpate Run — 3ammyck npuiroxeHus.

3amycTuTe  OPWIOKEHHE W3  TEPMUHAIBHOIO  pEXHMa
He3aBUCHMO OT Phab.

Hnst toro, 4to OBl y3HATh Kakhue OOBEKTHL, (PYHKIHH U
cooOmieHus:  HEOOXOAMMBI Uil IMOCTPOCHUSI  NPUIIOKEHUS,
ucnone3yiite Launch=>HelpViewer. KiroueBbIM CIOBOM MOXET
CITy>KUTB «widget».

KommnonoBka ¢opmbI:

Urto0b! co3aath pabouyto GopMy C MOJSIMHU BBOAA U KHOIIKOM,
HYXHO CJIeJIaTh Cieayromiee:
1. Pa3mecTuTb 351eMeHTHI Ha popme.
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n

3a/iaTh UM YHHKAJbHBIC UMCHA.
3. Co3znath JeHCTBYE HA HAXKATHE KHOIIKH:
a. JlaTh uMs KOMIHIHPYEMOMY MOJYJIIO, B KOTOPOM OymeT
HaXOJUThCS 00pabOTUNK KHOTIKH.
b. TlpuMeHWTH HACTPOMKH.
c. Co3nath HOBBI MOTYJTb.
4. Hanucanue 06pabOTUHKa KHOMKHU JETAI0TCS HEMOCPESACTBCHHO B
CO3JTAHHOM MOTyJIE.

DOyHKIUH, HCIOJIB3yeMble 1JIs1 pa00ThI C COOOIIeHUSIMU:

PtGetResource//B3sTh naHHBIC 1O PECypCcy W3 KOMIOHEHTHI
(bopMBbI, HaTIpEMep, U3 MOJIS ISl BBOJIA TEKCTA U3bATh CaM TEKCT.

#define PtGetResource( widget, type, value, len) ...

widget — ma3BaHue pecypca (B JTaHHOM Cllydae — Ha3BaHHE
0J1sI, KOMITOHEHTBI, B KOTOPYIO BBOJAUTCS COOOIIEHHE, MOChLIaeMOe
KIIMEHTOM CEepBEpPY);

type — tum pecypca, Hampumep Pt ARG COLOR,
Pt_ARG_TXT.

value — azmpec, TO ecTh Kyaa OTIIPABIATH COOOIIEHHE, OO0 B
KaKyo MepeMEHHYIO 3aIHCaTh.

len — ompenensercss B 3aBUCHMOCTH OT THIIA Pecypca, 3/1eCh
3TO JTUHA TTOCHLIAEMOT0 COOOIIEHHMS.

Jiist Toro, 94TOOBI B3SITh TEKCT, OCIAHHBIN CEPBEPOM KIIMEHTY
B OTBET Ha €ro COOOIICHHE, U TIOMECTUTh B OKHO PEIaKTHPOBAHHUS
BBOJIa, HEOOXOAMMO HMCIIOJIb30BaTh (PYHKIIHIO

SetResource//ycranoBuTh pecypc Ui JAHHOTO 3JeMEHTa
(dopmbl (HanpuMep, AJ1s1 TOJIs1 BBOJA TEKCTA)

#define PtSetResource( widget, type, value, len) ...

IIpumep:

87



PtWidget_t *widget;

PtSetResource( widget, Pt ARG_FILL_COLOR, Pg_BLUE, 0

O6e ¢dynkuy Bo3BpamrarT 3Hadenne () mpu ynadaoil pabote
Y -1 Ipy BO3HUKHOBEHUH OLITHOKH.

7.3 3a0anue na evinonnenue

1. Tloctpouts mnpoOHBIe mpumoxkeHuss B Phab (Photon
Application Builder).

Co3maTh  KJIMEHTCKOE  MPHIOKEHHE,  HCIOJb3YIolIee
rpaduyeckuii mHTepdeiic: 2 mons I BBOAA TEKCTa M KHOIKA
OTHPaBKH COOOMIEHUS. JTO MPWIOKEHHE JOJDKHO IOJIy4aTh OT
MOJIb30BATENIsI TEKCT Yepe3 IoJIe BBOAA M OTIPABIATH €ro IO
Ha)KaTHIO KHOTIKH CEPBEPY B BUE COOOIICHUSI.

CepBep IODKEH TONy4aTh COOOIIEHHE M OTBEYaTh POBHO
yepe3 4,75 CeKyHIBI.

OtBeTHOE COOOIICHUE cepBepa JOHDKHO MPUXOANTH BO BTOPOE
ioJie ()OpPMBI.

2. TloaroToBUTBhCSI K OTBETAaM HA TEOPETHYECKYIO YacTh
mabopaTopHO paboTHI.
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JIABOPATOPHAS PABOTA Ne8 Yay4inenue
HABBIKOB IIPOrPaMMHPOBaHUSA

8.1 I]env pabomowi

OcwMmeicnienne 3HaHui 0 Mexanu3max u pecypcax OC QNX u ¢

HOHy‘IeHI/IC JOIIOJIHUTCJIBHOT'O OIIbITa HpOFpaMMI/IpOBaHI/IH B cpe,ue
OC QNX.

8.2 3a0anusa na evinonnenue

BeimonuseTcs B TedeHnH IBYX 1a00paTOpHBIX padoT.
BapuanT 1. Cuctema 6€301macHOCTH JIETaTENBHOTO annapaTa

Onucanue: Cucrema [OJDKHA CIEOUTh 3a TEMIIEpaTypou
HOCOBOW 4acTH, IIEpEIHEN KPOMKH JIEBOTO U IPaBOro Kkpsuia. Beero
TpU JaTyuKa TeMOeparypbl. JlaTuMk HOCOBOM 4YacTH JOJDKEH
omnpamuBatbes ¢ yactoroil 4I'm, matuuku kpeuibeB - 2I'n. JlaTumk
BO3BpAIlaeT 3HaYEHUE Temreparypsl B auamna3one 0..65535K.

3amanue: Hammcate mporpamMmbl cepBepa, MOJEIUPYIOIINE
JaTYMKU W KJIHMEHTa - cUcTeMbl Oe3zomacHocTH. llycTh 3HaueHUs
TEMIIEpPaTypbl HW3MEHSAIOTCA 10 3aKOHy KocuHyca (B ciydae
OTCYTCTBHS OWMONMOTEKH TPUTOHOMETPHUYECKHX (YHKIHH, CIeAyeT
peanu3oBaTh QYHKIHUIO KOCHHYCa C IOMOILIBIO Pa3iIOKeHUs psaaa) B
3aJJaHHOM JIMaIla30He.

[IporpaMmMa-KIHEHT AOIDKHA OCYIIECTBIATH OMPOC CEPBEPOB U
BBIBOAMTH HA HJKpaH 3HAYEHUE TEMIIEpaTypbl B IIECTh CTOJOIOB
(BpeMeHHasi OTMeTKa, Temneparypa). [IpeaycMoTpeTh BO3MOKHOCTD
OTKa3a JaT4yuKa, KIUEHT HE JOJDKEH TIpPHU 3TOM OJOKHUPOBATHCS.
BMmecTo oTkazaBuiero 1aTumka B cToJ01e J0KHA BRIBOAUTHCS -1.

[Ipu 3amycke HOMKHO OBITH TPH MpoLiecca cepBepa U OJIUH
IIPOLIECC KJIUEHT.
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CMozenupoBarh OTKa3 JaTYMKa MOYKHO IyTEM YHHUYTOKCHHS
OQHOTO WIM Heckompkux mporecco-cepsepoB (Kill). Tarumk
CUHUTAETCS MOTEPSHHBIM, €CJIH OH HE OTBETHJI Ha J[Ba OMPOCa MOAPSIIL.
Ho maTyuk MOMKET BOCCTAaHOBHTH CBOIO paboTy. Mojenupyercs
3aIlyCKOM IpoIiecca-cepBepa.

Omin:  3HAYCHHS TEMIIEPATYPhl  BBIBOAATCS — Pa3sHBIMH
[[BETAaMH B 3aBUCHMOCTH OT JHaIia30Ha TeMIepaTyphbl.

0-256 - duoneToBkIi

257-512 - cunnit

.. - 65535 - kpacHbII
BapuanT 2. ba3zoBas cTaHIUs COTOBOH CBSI3U

OnucaHue: [Ipomecca MomenmupyloT 0a30BBIE CTaHIIUU
coroBoii cBmu (BCC). Crammmsa «Bemer» He Oonee 64
TEPMUHAIBHBIX YCTPOMCTB MOOHIBHBIX TeledoHoB (MT).

Kaxneit MT peructpupyerca Ha BCC. Mopaenupyromuii
IpolecCc NpH 3alycKe ONOBEIIAeT CTAHLUIO O HOMEpPE CBOETO
mporiecca W HoMmepe TenedoHa. DTO TOKa HE BBI3OB, J3TO -
perucrpanys.

[Tpu Be130Be Bh3bBaromuit MT nomken coobmut BCC Homep
BbI3bIBaeMOro aboHeHTa. CTaHIMsI WINET JAaHHBIH HOMeEp Cpeiu
3apErHCTPUPOBAHHBIX, €CIIM TaKOBOW HAXOAWTCA, TO CTaHIUA
pasperiaeT nepeaaBarh JaHHbIE.

3apanue: Hamumcats mporpammsel cepBepa-bCC u kimenTta-
MT. Kiment nomkeH y3HaBaTh Homep mporecca BCC uepes
MPOCTPAHCTBO MMEH (cM. pykoBojcTBO mo QNX/Neutrino). [lanee
KIMEHT  OTMpaBIsieT  UMIyJIbC (WM [apy  WUMIIYJIBCOB
MOCJIe/IOBATENILHO) B KOTOPBIX OMOBEIIAET CEPBEP O HOMEPE CBOETO
mnporecca 1 Homepe TenedoHa. BbI30B ocylecTBISIETCS] UMITYIbCOM
crienuaibHOro opmarta (ONpeAesuTb caMocTosTenbHo). [lo sToMy
BBI30BY CEpBEp OTHICKMBAET aOOHEHTA W OPraHMU3yeT KaHal CBS3H
MeXy aDOHEHTaMu.

[lo oxOHYaHUM CBS3M CTaHLMS JOJDKHA ONPEAETHUTH, CKOJIBKO
MPOJIOJDKAJICS ceaHc. B ciydae ecnm mbITaeTcsl 3aperucTprupOBaThCS
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65-p1ii mo cuery MT. To cepBep JOKEH  OTBETHTH
COOTBETCTBYIOLIMM UMIYJIbCOM, 0 KoTOpoMy MT «moiimMer», 4To B
JOCTYTIE OTKa3aHOo.

Bapuanr 3. CeTeBoli MOPCKO# 60i

Omnwucanue: Jlns urpel B MOPCKOH OO, 3amycKaroTcs IBe
MIpOTpaMMBI, KOTOPBIC IMPEACTABISIOT CO00W TpadyuecKkue OKHa ¢
IBYMs MaTpunamu-niossiMu 5x5. OmHO Tojie TPOTHBHUKA, IPYroe
cBoe. B OKkHe ecThb KHONKHM, HakaTHE€ Ha KOTOPHIE PEan3yloT
(YHKIMU: TOIKIIOYUTBCS K CEpPBEpY, paccTaBUTh Kopabiu mepen
OoeMm (mo mATH Kopabieil Ha moje), HadaTh UTpy, caatbes. llocie
Hayaja Wrpbl IOJIb30BATEIM MOOYEPEHO [IENIal0 BBICTPENbI 10
MOJISIM Bpara, Kak TOJIbKO, ¥ KOT0-TMOO MOTOIUIEHBI BCEe KOpaldiu,
BBIIAETCsI COOOIIEHHUE, UTO 00ii 3aKOHUYEH: BbI IpOHUTpasn/BeIUTPAIIH.

3amanue: Hamucarh KOHCONBHOE NpPUIIOKEHHE-CEpPBEP U
OKOHHOE TpwioxeHue-kiaueHT. CepBep KIOET, KOrga K Hel
MOJKIIIOUaThCsl JBa KiIHMeHTa. Jlamee cepBep OXUOAaeT, KOrAa
KIIMCHTBI NIPOMHUIUAIU3UPYIOT CBOWU UI'POBLBIC I10JIA, I/IH(i)OpMa]_[I/ISI (0]
pacrnojoxeHun KopaOjeil  XpaHuUThCs Ha  cepBepe. Ilocie
WHULUAIN3AUA CBOUX MI'POBBIX IOJIEH, TF000H U3 KIMEHTOB MOXKET
MocyiaTh CepBepy CUTHalI o Hadane wurpbl. CepBep CiydailHBIM
00pa3oMm, BEIOMpaeT UrpoKa, KOTOPBI HAUYMHAET MEPBBINA X0/, Aajee
UAeT urpa mno npaBwiaM Mopckoro ©6os. CepBep moiydaer
nHGOPMALIMIO O BBICTpEJE, NPOBEPSET €ro pPe3yJbTAaTUBHOCTh H
OTBCYACT KJIIMCHTaM, KOTOPLIC ACIAa0T OTMETKY B OKHE Ha UI'PDOBOM
nonie. Ecim y kakoro-nubo KiMeHTa MOTOIUICHBI BcEe KOPaOIi, TO
cepBep IPEeKpallaeT Urpy U BBIIAET COOOLICHNUE O Pe3ysIbTaTe UIPHI
KIIMCHTaM.

Ilocne oxoH4YaHUSA WUI'pbl KJIMCEHTBI MOI'YT BHOBb 0e3
nepes3anycka IMporpaMMbl HayaTbk MWIrpy, MPOMHHUIMAIU3NPOBAB
WTPOBBIE MOJIS.

Bapuanr 4. CereBbie KPeCTHKH-HOIHUKH
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Onucanve: /Iy UTpbl B KPECTUKU-HOIUKY, 3aITyCKAOTCS JBE
MIPOTpaMMBI, KOTOPBIC TPEACTABISIOT cOOOW TpadyuuecKkue OKHa C
Matpuriei 3x3. B OKHe ecTh KHOINKH, HaXXaTUE Ha KOTOPHIC
peaM3yIOT (DYHKIMU: TOAKIIOYUTHCS K CEpBEpy, HadaThb HIpY,
cnatbesl. [locnme Havyama Wrpbl TOJH30BATEN MOOYEPETHO JICIAI0
XOJIbl, KaK TOJBKO, KTO-THOO MPOUTPAII, BBIJAETCS COOOIEHHE, YTO
Urpa 3aKkoHueHa: Bbl mpourpau/BeIHTpaH.

3amanne: Hamucatp KOHCONBHOE NPHIIOXKEHHE-CEPBEP U
OKOHHOE TpuiokeHue-kineHT. CepBep KAeT, Korga K Hel
MOJIKIIIOYaThCsl JBa KiaueHTta. [lanee cepBep ciydailHBIM 00pasom,
BEIOMpaeT UTpoKa, KOTOPBIH HAUWHAET MEPBBIA X0 U ero cuMBOI (X
wiu (), najyee uaeT urpa mno ooslyHBIM npasuiaM. CepBep MmojydaeT
WHPOPMALIMIO 0 XOJIe, IPOBEPSIET €ro pe3yIbTaTUBHOCTD H OTBEYAET
KIIMEHTaM, KOTOpBIE AENal0T OTMETKY B OKHE Ha WTPOBOM IIOIE.
Ecnm xakoi-mubo KIMEHT BBIMTPAJ, TO CEpBEp MpEKpallaeT urpy u
BBIJIA€T COOOLICHNE O Pe3yabTaTe UIPhl KIIMEHTaM.

[locme okoHUaHWS WIpPHl KJIMEHTHI MOTYT BHOBB 0€3
repesanycka mporpaMmbl HadaTh UTPY.

Bapmuanr 5. bankomar

Onwucanue: [lonp30BaTeNb GaHKOMAaTa MOXET, Yepe3 OaHKOMAT
I/I}Z[eHTI/I(bI/IHI/IpOBaTBCH, MMOCMOTPETH CcBOM CUCT, IMOJIy4YUTh
nHpOpMAIUIO 00 omepanusx ¢ HUM (TIOMOJHEHHE WM H3bATHE
JICHET), CHATh JICHBI'H WM TICPEBECTH HA JIPYTOil cUeT.

3amanme: HamucaTth  KOHCONBHOE — TIPUIIOKEHHE-CEPBED,
UCTIONHAIONIEE pOJib 0OaHKa, W OKOHHOE MPHIOKCHUE-KITHUCHT,
UCTIONHSIONIee posib OaHkomarta. Ha cepBepe XpaHUThCS TepeueHb
CYETOB KJIMEHTOB, WX IIapOJIM, KOJHMYECTBO JIEHET M TMOCIIETHHE
necats omepauuid. llpwiokeHne  KIMEHT HMMEET  OKOHHBIH
uHTEpdeiic, yepe3 KOTOPBIA cepBepy MOCHIIAI0TCS 3aPOCHL.

Bapuanr 6. Mndopmaunonnas cucrema «Brioops»
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Omucanue: IlpemBapuTenbHBIA  TOACYET  TOJIOCOB  3a
KaHIUAATOB. YHMCIO TOMOCOB HAa KaXIOM M3 S5-X H30HpaTeNbHBIX
IMyHKTaxX MOCTEIIEHHO YBEITUYHUBACTCSI. HenTpuzoupkom,
OlpaliMBaeT W30UpPATENbHBIC MYHKTHI M BBIBOIAUT PE3yJbTaT IO
KOKIOMYy W3 KaHAugaToB. Ha skpaHe m300pakaroTcs KaHIUIATHI U
KOJI-BO TOJIOCOB TI0 KaXXI0My 13 HUX. Eciii y mepBoro 0oIbIie Bcero
TOJIOCOB, TO OH PHUCYeTCS BBINIC JAPYruxX (HE MO POCTy, a IIo
PACIONIOKEHUIO Ha JKpaHe); eCIH y TPEThero KOJ-BO TOJOCOB
MEHBIIIE BCEX, TO OH PUCYETCS HIKE BCEX; COOTBETCTBEHHO BTOPOW
BBIIIE TPETHEr0, HO HIKE TIEpBOTro. Bee KaHANIATHI pa3HBIX IIBETOB.

3aganue: HamucaTp  KOHCONBHOE — NPUIIOKEHUE-CEPBED,
WCTIONHAIONIEE pOJb M30MPATENBHOIO y4YacTKa, H  OKOHHOE
MIPWIOKEHUE-KIIMEHT, UCTIONHSAoMIee posib LleHTpusoupkoma. Hucio
rOJIOCOB Ha cepBepax, pacTeT mo Tailmepy. KiumeHT, Takxke Mo
TaiiMepy, onpaluBaeT cepBepa.

BapuanT 7. OOMeH cOOOIIEHUSMHU CO CITyTHUKOM

Onucanue: B okHe MpUiI0KEHUs] HAPUCOBAHA TUIaHETa, BOKPYT
HEe BpalllaeTCsl CIIyTHUK, B [10JI€ OKHA 3a/1a€TCs CEKTOpP KOHTaKTa CO
cnyTHUKOM. Korza cCHoyTHHK 3aXOIUT B CEKTOp OOIIEHHS OH
HAYWHAET MOCHIIATh CUTHAII O TOTOBHOCTHU K oOmieHuto. Eciu B okHe
HaxaTb KHONKY «OTmpoc CIyTHHKa» CIYTHHK BEpPHET CBOH
KOOpAWHATHI, KOTOpBIE OTOOpassitcs B OKHE. Ecau cHyTHUEK,
HaXOIWTCS BHE CEKTOpa KOHTAKTA, TO AaHHas QYHKIMS HE JOCTYIIHA.

3amanme: HamucaTth  KOHCONBHOE — TIPUIIOKEHHE-CEPBED,
UCTIONHAIONIEE POJIb CIYTHUKA, ¥ OKOHHOE MPUIIOKECHUE-KINEHT,
WCTIOJIHSIONIEE POJIb OKHA HAa CTaHIMHM HaOmrogeHus. KoopauHater
CIIYTHHKa M3MEHSIOTCS HEMOCPEJCTBEHHO Ha cepBepe, a KIMEHT UX
MOCTOSIHHO onpamuBaeT. [IpoBepseT Ha BXOXKIEHHE B CEKTOp H
oToOpaXkaeT CIyTHUK Ha IKpaHe.

Bapuanr 8. PeannzoBats UAT 1iis monb3oBaTesei.
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Onwucanve: [lpu 3amycke 4aTa, MPOUCXOTUT PETHCTPAIHS
MOJIL30BATENISA, TIOCJIC COCJMHEHHS C CEPBEPOM, B OKHE MPHIIOKEHUS,
MOKa3bIBACTCSl CIHCOK MOJb30BaTeNell yarta. B mporpamme Takxke
UMEIOT JBa cmocoba 1o OOMeHYy COOOMICHUSMU: ITyONHYHBIH
(TocmaTh COOOIIEHNE BCEM ITOJIH30BATENSAM) M IIPUBATHBIN (ITOCTAThH
COOO0IIIEHNE TOIIFKO KOHKPETHOMY TTOJIB30BATEINIO).

3amanue: HamwcaTh KOHCOJBHOE TPUIIOKEHUE-CEPBEP U
OKOHHOE TPWIOKEHHE-KIHEHT. KIHMeHT — 3TO0 HemnocpeICTBEHHO
nporpamma YAT, a cepBep — mporpaMma, KOTOpasi XpaHHUT CIHCOK,
MPUCOSAMHUBIINXCS ToJyib3oBaTenied ux ID. Kiment dopmupyer
cooOmieHne, cocrosimee W3 Tuna (IMyONWYHOE WM TPUBATHOE),
MMEHU TI0JIb30BaTeNid (€Ciau COOOIEHHWEe MPHBATHOE) M TEKCTa
cooOmienus. Jlajmee KIMEHT OTHpaBisieT COOOIIEHHE CepBepy.
CepBep mepenpaniseT 3TO COOOICHUE MM KOHKPETHOMY KIHCHTY
WIn BceM moinb3oBarensM. CooONIeHUsT B 3aBHCHMOCTH OT THIIA,
pacKpaluBaloOTCs B pa3HbI LBeT (MOCIaHHBIE WU TPHHATHIE,
MIPUBATHEIE WM ITyOJIMIHBIE).

Bapuant 9. MOHUTOPHHT COCTOSIHUS TOMEHHOH Meqn

Onwucanne: [Ipu cTpouTenscTBE JOMEHHOW TIEYH B €€ CTEHKH
3aKJIaJbIBAIOTCS  TepMmomartduku. Kommbiorep ¢ 3amaHHOM
MIePUOIUYHOCTHIO  OTPAIIUBAECT JOTH JaTYUKH U CISAUT 34
COCTOSIHHEM CTEHOK Iedd. B ciydae mporopaHuss CTEHKH Tedd
BBIJIA€TCSl CUTHA TPEBOTH.

3aganme: Hammcath KOHCOJNBHOE TPUIIOKEHUE-CEPBEP U
OKOHHOE TpHIoKeHNe-KineHT. CepBep UCTONHSET polib JaT4yrka. B
HEM B CIICHMAIBHON MEPEeMEHHOM XpaHUTCS HH(OPMAIUS O JJIHHE
tepmomarauka. C oOmpeneNeHHBIM WHTEPBAJIOM BpPEMEHH JJTMHA
TEpPMOJATUMKA YMeHbIIaeTcsl. KIMEeHT — 3TO OKOHHOE NpPUJIOKEHUE,
B KOTOPOM HApUCOBaH IUJaH TME€YH C YCTAHOBJIECHHBIMHU
TepMomaTunkamu. KIHMeHT ompammBaeT aaTaMku/cepBepa 00 HX
mHe. M oToOpakaeT moinydeHHY MHpOpMaIMio Ha 3kpaHe. Eciu
JUTMHA naTuuka B npeaenax 71-100%, To oH oToOpaXkaeTcst 3eIeHBIM
nBeroM. Ecmu pnuHa matumka B mpenenax 31-70%, To oH
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oToOpaxaeTcsl )KeNThIM [[BeTOM. Ecin anmiHa natdymka B npenenax 1-
30%, To oH oTOOpakaeTcsi KpacHBIM IBeToM. Ecim mimHa maTdnka
nocruria 15%, To Ha KpaH BBIIACTCS KPAaCHOE OKHO C COOOIIEHHUEM
00 OIMMacHOCTH.

B kimeHTe Takke OTOOPaXKAIOTCS W CaMH 3HAYCHUS JUIMH
JATYNKOB.

KnueHT MoxkeT paboTaTh ¢ HE3aBUCHMBIM KOJHYECTBOM
JATYNKOB.

Bapuanr 10. YpaieHHe OJI€TOM

Onucanue: JlucneTdepckas CTaHIUs YIPABICHUS IOJIETAMU
Ha 3eMJIe BeJIeT MOHUTOPHHT 32 ITOJIETaMU CaMOJIETOB ¢ 3eMiu. OnuH
pa3 B CEKyH]y OIpaIlnuBas caMOoJICThl 00 UX KOOPJIWHATAX U BHICOTE.
Ecnu camosieThl HaXomsATCS B ONMACHOW OJM30CTH, TO IUCIETUEP
MOXXET TOJaTh CaMOJIETy KOMaHAy OO0 W3MEHEHHH HaIpaBIICHU
IBKeHHA. Ecnmu nucnerdep He mofanl KOMaHAy 00 W3MEHEHHH
oJIeTa, TO MOXKET IIPOM30MUTH aBHaKaTacTpoda.

3aganue: Hamucath KOHCOJIBHOE MPUIIOKEHUE-CEPBEP U
OKOHHOE TMpuiokeHue-kineHT. CepBep — 3TO CaMOJEThl, MpH
TIEPBOM 3aIlyCKe y CepBepa reHepupyeTcs ciaydyailHas KOOpAHHATa U
BBICOTa 30HBI OOCTYXMBaHUSI JUCIeTYepckoil cranuuu. [lanee
TeHepupyeTCsl HalpaBlieHHe TMoyeTa (To4Yka C KOOpAMHATaMH Ha
Kparo  30HBI  obcmyxuBaHms).  CamoileT  MEHSET  CBOE
MECTONOJIOKEHHE BAOJIb HampasieHus mnosera. KimeHnt — 310
JHCIIETYEPCKasi CTAHLUS, B KOTOPOH HIET OTOOpa)keHHE IIOCKOCTH
roJieTa BJOJb 3E€MJM M IUIOCKOCTH C pa3pe3oM BBICOT. Ecim
CaMOJIEThl HAXOJSTCS B OMACHON OJM30CTH, TO OHM OKPAIIUBAIOTCS B
XKenTelii 1BeT. EciaM  NpoM30IIIO  CTOJKHOBEHHE, TO OHH
OKpalinBarOTCsd B KpaCHBIﬁ IBET, U CEPBEpPA CaMOJICTOB IOIIABIINX B
aBapuIo 3aBepIIaroT padory.
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MeToanueckue yKazaHusi
K CAMOCTOSITeJIbHOM padoTe

1. IMoaroroBka k ompocam Ha Jekuud (18 wacos
CaMOCTOSITENBHON paboTHI, 0 OHOMY Yacy Ha KaXKIyIO JIEKIHIO Oe3
ydera 1epBoii).

2. ITogrotoBka Kk  mabopaTopHBIM  paboTaM W
odopmirenue orderor mo JIP u3 pacuera 2 waca Ha 1 yac JIP (72
4aCcOB CaMOCTOSITEIILHON paboThI).

Jis  TONrOTOBKM K  JIAOOpaTOpHBIM — paboTaM  ClenyeT
WCTONB30BaTh JAHHBIE METOJMYCCKHE YKa3aHWs, B KauecTBe
JOTIOJTHUTENIEHOW ~ JIUTEpaTyphI cienyer BOCITIOJIb30BATHCS
nutepaTtypoi [1-3], npuBenenHoi B paszaene «CIIUCOK TUTEPATYPH»

®opma xkoHTpOIs: Jlomyck K 51ab. paboTam. 3ammra oT4eTa 10
JIP.

[Toarororka k 3x3aMeHy — 36 4acos.

Hroro camocrosiTensHOM paboThl — 126 yacos.
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