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BBEJAEHUE

VYrupasnenne uHGOPMAIMOHHBIMU pecypcamMu  o0paboTku  1U(POBOTO
KOHTEHTa — JHWCIUIUIMHA, HM3y4Yarolllas OCHOBHBIE NPUHIUIIBI OpPraHU3aluu U
METOJbl  YIpaBJICHHWS amnmapaTHBIMKU W NPOTPpaMMHBIMH ~ CPEJCTBAMHU B
BbIuncIuTENbHBIX MamnHax (BM) u cucremax (BC). B pe3ynbrare uzydeHus Kkypca
CTYIEHThl JOJDKHBI XOpOIIO OpPHEHTUPOBATHCS B MPUHIMIAX MOCTPOCHUS
coBpeMeHHbIX BM u BC, apXWTEKTypHBIX pELICHUSX, HANPABICHHBIX HA
MOBBINICHUE TTPOU3BOAUTEIILHOCTH BBIYUCIUTEIBHBIX MAIINH, 00JIACTIX IPUMEHE-
HUS MAIlIMH ¥ CUCTEM C Pa3IUYHON apXUTEKTYpOU 1 HAINIPABIICHUSIX UX PA3BUTHUS.

Llenu quCIUMIINHBI:

- 03HAKOMJIEHUE CTYJECHTOB C OCHOBHBIMHU MPUHIUMIIAMHU OPTraHU3alllK arla-
patHoro obGecneuenuss OBM u cucrtem, npuHIunamud padoThl NEpUpEpPUITHBIX
YCTPOMCTB M UX B3aUMOJICCTBUS B COCTABE CUCTEMBI.

- TIOATOTOBKA CHEIMAIKNCTa C COBPEMEHHBIMU 3HAHUSIMU 00 SJIEKTPOHHO-
BBIYUCIIUTEIBHBIX MaIIMHAX, BHICOKOW KBAIM(UKAIIUU C MUPOKUM TEOPETUUECKUM
KpyT030pOM, CITOCOOHBIM OCBanuBaTh HOBOE B HAYKE M TEXHUKE.

3ajiayaMu AUCHUIUIMHBI «YTIpaBiieHne WH()OPMAIMOHHBIMU pecypcaMu 00paboTKu

U(pOBOro KOHTEHTA» SBIISIOTCS:

1) ¢popmMupoBaHue KOMILIEKCAa 3HAHWW, YMEHUWA M HABBIKOB, CBSI3aHHBIX C
IPUMEHEHUEM CPEJICTB COBPEMEHHOM BBIUMCIUTEIBHOW TEXHUKH, HEOOXOAMMBIX
JUIS TIPaBUJIBHOTO WCTIOJIB30BAHUS AJIEKTPOHHO-BBIUMCIUTEIBHBIX MAIlMH M UX
MOJICpHH3AIIHIH;

2) dopmupoBanue Habopa obmenpodecCHOHAIBHBIX U MPO(HECCHOHATBHBIX

KOMIIETEHIIUH.



JlaboparTopHas padora 1
YnupasjieHue cuCTeMHBIMHU pecypcamu cpeacTsamu shell-unrepnperaropa

Heab padoThl: TO3HAKOMUTHCSI C OCHOBAMH ITPOTrPAMMHUPOBAHMS HA YPOBHE
komauaHoro s3bika Shell myTém mHammcanus Shell-nporpamm ans paboTsr ¢ daii-
JIOBOW CUCTEMOM.

Teopernueckoe 000cHOBaHUE

O6pruno B OC UNIX nmocTymHbI HECKOJIBKO MHTepriperatopoB. Hauboinee
pacnpoctpanenbl Bourne-shell (wmu npocto - shell), C-shell, Korn-shell. B nneti-
HOM IUIaHE BCE 3THU MHTEPIPETATOPHhl OJM3KU U B JaJbHEUIIIEM pedb OyJET UJITH O
cragaaptaoM Shell (/bin/sh).

PaboTas Ha KOMaH/IHOM S3BIKE, MTOJIB30BATEIh MOKET BBOJAUTH NIEPEMEHHBIE,
MPUCBANBATh MM 3HAYCHUS, BBIMIOJIHATH MPOCThIE KOMaHbl, CTPOUTh COCTAaBHBIC
KOMAaH/Ibl, YMPAaBJISITh MOTOKOM BBIMOJHEHUS KOMAaHJ, OOBEAUHSATH IOCIEAO0Ba-
TEJIHLHOCTh KOMaHJ B Mpolenypsl (komaHaHbie (aiinel). Ha ypoBHE KOMaHIHOTO
A3bIKa JOCTYIHBI TaKHE€ CBOMCTBA CUCTEMBI KaK COEAMHEHHE MPOLECCOB 4Yepes3
MPOTrPaMMHBIN KaHaJ, HalpaBJIE€HUE CTaHAAPTHOTO BBOJIA/BBHIBOJIA B KOHKPETHBIC
(baiibl, CHHXpOHHOE U aCHHXPOHHOE BBITIOJIHEHHUE KOMaH]I.

Ecnu ykazaHHbI MHTEpIIpeTaTopy (haiii sBIIAETCS TEKCTOBBIM U COIAEPIKUT
KOMaH/Ibl KOMaH/IHOTO s13bIKa (KOMaHJIHBIN (paiiil) U IpU STOM UMEET pa3pelieHue
Ha BhInojHeHue (momedeHd "X"), Shell-untepnperarop MHTEPIIPETUPYET U BHINOJ-
HSIeT KOMaHJbI 3Toro (aitma. [pyroit cmocod BhI30Ba KOMaHIHOTO (haiina - uc-
M0JIb30BaHUE KOMaH bl sh (BBI30B HHTEpIIpETaTOpa), B KOTOPOM IEPBBIM apryMeH-
TOM YKa3bIBa€TCs UMsI KOMaHJIHOTO (haiina.

KopoTko mepeuncinum cpeactBa rpynnupoBaHus KOMaH[ U MepeHanpaBe-
HHS BBOJIa/BBIBO/IA:

- cmdl arg ...; cmd2 arg ...; ... cmdN arg ... — mociaegoBaTEIbLHOE BBINOJIHE-
HUE KOMaH];

-cmdl arg ... & cmd2 arg ... & ... cmdN arg ... — aCHHXpOHHOE BBITIOJTHEHUE

KOMaH/;



- cmdl arg ... && cmd2 arg ... — 3aBUCHMOCTb MOCJIEIYIONIEH KOMaH/IbI OT
OpeablIylied TaKuM 00pa3oM, YTO MOCIENYIOIIasi KOMaH/a BBIIOJHAETCS, €CIU
IpebIIyInas Bbliajia HyJIeBOe 3HaYCHHE,

- cmdl arg ... || cmd2 arg ... — 3aBUCUMOCTb MOCHEAYIOMEH KOMaHIbI OT
OpeaplIylied TakuM 00pa3oM, YTO MOCIENYIOIIasi KOMaH/a BBIMOJIHAETCS, €CIU
IpebITyInas Bblajia HeHyJIeBOe 3HaUCHHE,

- cmd > file — cTanaapTHBIN BBIBO HampasieH B ¢aiin file;

- cmd >> file — cTangapTHBIN BRIBO HaMpaBiIeH B KOHeI ¢aiina file;

- cmd < file — cTangapTHBIN BBOJ BBINOIHSAETCS U3 (aiina file;

- cmdl | cmd2 — koHBeliep KOMaH/A, B KOTOPOM CTaHIApTHBIN BBIBOJ KOMaH-
nel cmd 1 HarmpaBiieH Ha CTaHIAPTHBIM BXOA KOMaHabpl cmd?2.

Shell-nepeMenHbie MOTYT XpaHUTh CTPOKHU TekcTa. [IpaBuna hopmupoBanus
UX MMEH aHAJIOTWYHBI MpaBUIIaM 3aJIaHUSl UMEH MEPEMEHHBIX B OOBIYHBIX SI3bIKAX
nporpammupoBanus. [Ipu Heobxoaumoctu npucBouTh Shell-nmepemenHoil 3Have-
HUE, cojepikaiiee mpoOenbl U Apyrue CHelUalbHbIe 3HAKW, OHO 3aKII0YaeTCs B
kaBbluku. [Ipu ucnons3oBanun Shell-mepemeHHOl B BBIpaKEHUU €€ UMEHH JOJ-
KEH TIPeIIIecCTBOBATh 3HaK $. B mocienoBaTensHOCTH CUMBOJIOB T€ U3 HUX, KOTO-

nmn

pbI€ COCTaBIISAIOT UM, JOJDKHBI ObITh BbiAeNeHbl B { } unu " ". Kpome Toro, uH-
tepnperarop Shell aBTomarnueckn nmpucBanMBaeT 3HaYEHUS MATH CBOUM IE€pPEMEH-
HBIM:

- $? — 3HaYeHME, BO3BpAIlaeMOE ITOCIICTHEH BBITTOJIHAEMON KOMaH/I0M;

- $$ — unenTHdUKaMOHHBIN HOMep Tporiecca Shell;

- $!— wunenTnduKanMOHHBI HOMEp (DOHOBOTO MpoIlecca, 3aIyCKaeMOro
unTepnperaropoM Shell nocnennnm;

— $# — umcio aprymeHToB, nepeaanHbix B Shell;

- $— — ¢narm, nepenannsie B Shell.

JIiss OTMEHBI CIeIUaNbHBIX CHMBOJIOB ($, |, mpoOen u T.1.) B Shell-
mporpamMmax CyIIeCTBYIOT CJIEIYIONTUE TIPaBUIIA:

- €CJIM CUMBOJTY MPEIIIECTBYET OOpaTHasi Kocasi YepTa, TO €ro CrelruaIbHbIHI

CHMBOJI OTMCHACTCA,



- OTMEHSIETCS CHEIHAIbHBIN CMBICT BCEX CUMBOJIOB, BOIIEAIINX B MOCIEN0-
BaTEJIBHOCTb, 3aKITIOYCHHYIO B allOCTPO(HI.

[Ipu Bb130Be Shell-mporpamm uM MoryTt nepenaBatbest nmapametpbl. Coot-
BeTCTBYIOIIHE apryMeHTsl B Shell-mporpammax uaentudummpyrores $1, $2, $3 u
T.1. Kpome Toro, mepemennas $0 cooTrBeTcTByeT MMeHHM BhimonHsemon Shell-
HpOTrpaMMBl, a IepeMeHHas $# - 4nucity apryMeHTOB B KOMaHIE.

Shell-unTepnperarop naeT BO3MOXKHOCTb BBIIOJIHSTH IMOACTAHOBKY PE3YJib-
TAaTOB BbINOJHEHUs koMaHJ B Shell-nporpammax. Ecium xomanna 3akiroueHa B
OJIMHOYHBbIE 00paTHBIE KaBBIYKHU, TO UHTEepHpeTaTop Shell BbIMOMHAET 3Ty KOMaHay
¥ MOJICTABJIIET BMECTO HEE MOJTYyUEHHBINA Pe3yJIbTarT.

Hawnbonee Baxxubie KOMaHABI U1 cocTaBieHus Shell-mporpamm:

- KOMaHJa echo BEIBOJIUT B BBIXOTHOM MOTOK 3HAYEHUSI CBOUX aPTyMEHTOB;

- KOMaHJia eXpr BBINOJIHSET apu(MeTnyecKkue NEHCTBUS HaJl CBOUMH apry-
MEHTaMH;

- KoMaHfa eval obecrieunBaeT JIONOJHUTENBHBIN YpOBEHb TOJCTAHOBKU
CBOMX apryMEHTOB, a 3aT€M UX BbIIIOJHEHHUE;

- KOMaHJa test C COOTBETCTBYIOIIUMU KIIIOYaMH MPOBEPSAET HEOOXOAMMOE
yCIIOBUE;

- KOMaHJa sleep CIyXUT IS peanu3aliiy 3aePKKH.

[Iporpammusbie koHCTpyKImu Shell-mporpamm:

VenoBHeLi orrepatop 1f: Mrmmer while 11 vntil:
if1f list wlule wlnle list

[then then list do do_list
elif elif list] done

then then list until until list
[else else list] do do_list
fi done

ymn for CrpyKTypa case

for name [1n wordl, word2...] case word in
do do_list patternl) part_list::
done pattern2) part list::
esac



BapuanTtsl 3agaHuii K 1a0opaTopHoii padorte

1. Shell-mporpamma BBIBOJUT UMEHA TEX KATAJIOTOB B KaTajuore, KOTOPHIE B
cebe comeprkat karanoru. Mms karanora 3agano napametpom Shell-mporpamMmei.

2. Shell-nporpamma mpocMaTpuBaeT KaTajor, UMsi KOTOPOTO yKa3aHO mapa-
mMeTpoM Shell-mporpaMMbl ¥ BBIBOAMT MMEHA BCTPETUBLIMXCSA KaTajJoroB. 3aTeM
OCYILECTBISET EPEXO/T B POAUTENBCKUI KaTajor, KOTOPbI CTAHOBUTCS TEKYILIUM
U TIOBTOPSIIOTCS YKa3aHHbBIE NEHCTBHUS 10 TEX MOp, MOKa TEKYIIHUM KaTajioroM He

CTaHET KOpHeBOM katanor. dopma BbIBOJIa pe3yJibTaTa:

KATAI0T <IHMA KATAT0Ora~ 44— HAYAIBHBLII KAaTalor
EaTalor <inda-=
KATAIOT <IHMA~ KATATOTH B TEKVILIEM KATATIOT €
KAaTalor <HMA KaTalora™ .4— P OJITE b CKITI [0 JKATATIOT
KATAI0oT M-~
KATAIOT <HMA- KATAIOIrH B TEKVILIEM KATANOT€
T -

3. Shell-nporpammMa MmojCcYMTHIBAET KOJUYECTBO U BBHIBOJUT IepeUyeHb KaTa-
JIOTOB B XPOHOJIOTHYECKOM MOPsAKE (1O JaTe CO3/laHusl) B MOJJIEPEBE, HAUMHAS C

Karajuora, UMsi KOToporo 3aiano mapamerpom Shell-nporpammer. @opma BbIBO/IA

pe3ynbTara:
KAaTalor <IMA KaTalora~ «4— HavalbHBOIKaTalor
KEaTalnor <HMA~
KATAIOT <IMA- KATATOTH B TEKVIIIEM KATATIOT €
KATaldol <HMA KaTaTora~ .4 II0JKATAaIor
KATATTOT <IIMA-~
KAaTalor <HMI~ KATAIOIH B TEKVILIEM KATANO0T €
T -

3. Shell-nporpamma 00beUMHSAET BCEe BpeMEHHbIE (hailiibl C YKa3aHHBIM Cy Q-
¢dukcom (Hampumep, .tmp) B moJJIepeBe, HAUMHAs C KaTajora, UMsi KOTOpOro 3aja-
HO napametrpoM Shell-porpammel. Pe3ynbraT 00beAMHEHUS TOMENIaeTcsl 100 B

ykazanHblil Shell-nporpammoii aiin, 160 BRIBOIUTCS HA SKpaH B popme:



<HMA KATAMora~: <M Qpaiina> «——  HavampHeni kaTanor
[comep:ramaoe dpaiinal
End of file
<A (aiina
[comepaamioe dparina]
End of file

<IHMA KATaIora=: <A ([)af"ma?1==- -+ IMoJEATAI0r
[comepaamnioe daitnal
End of file
<pMA (paiina=
[comepiamioe darina]
End of file

4. Shell-mporpamMma nepuoaMYecKu ¢ HEKOTOPHIM MHTEPBAJIOM YJIAJISET BCE
BpeMeHHbIC (haiiiibl ¢ ykKazaHHBIM cyddurcoM (Hampumep, .tmp) B MHOAJIEpPEBE,
Ha4yMHas C KaTtajaora, MMsi KOTOpOTo 3aJaHo napamerpom Shell-mporpaMmsl u BbI-

BOJIUT IIPH 3TOM CIIUCOK 00BhEAMHEHHBIX (haiijioB B hopme:

KAaTalor <IMA KAaTalora~ «4— HAUaIbHBII KaTauor

<pMaA (parina™ < JImHa >

<M (parina> < IImHa > (pafiner KaTamora
KATANOI <IHMA KATANOI A~ .4 TI0JKATANOr

<1 daiina™ < Q>

A (parina= < qmHa> (pafinpr KaTamora
T -

5. Shell-nporpamma BBIBOAUT COAEPKUMOE KaTajaora, uMs KOTOpPOro ykKasa-
HO mapameTpoM Shell-nporpammel. [Ipu BeIBOAE CHauana NEpeUUCIISIIOTCS UMEHA
KaTaJoroB, a 3aTeM B an(aBUTHOM MOPsAIKE UMEHa (PailioB C yKa3aHUEM UX JJIUH,
JIaThl CO3JaHUs U YUCJIa CChUIOK Ha HUX.

6. Shell-nporpamMmMa MoACYMTHIBAET KOJUYECTBO U BBIBOJUT CIIUCOK BCEX
daiinos (0e3 KaTajaoroB) B MOPSAIKE YMEHBIIICHUS UX JJIUH B MOJJICPEBE, HAUNHAS C
KaTajora, UMsi KOTOporo 3aaaHo napamerpoM Shell-nporpammel. @opma BeIBOAA

pe3yibTara:



KaTalaor <IMA KaTalora—= «— Haua TMBHBIT KATATOT

<pMA (pafima> <gmma> |

<pmMaA (parina= <1 mHa > (paline1 KaTamora
KATAIOr <IHMA KATANOra™ .4 II0JKATAaI0r

<pmA dafina™ < JmmHa >

A paiina> < amHa > (raiimpr KaTamora

HT.IO.

7. Shell-mporpamma npocMaTpuBaeT KaTajor, UMsl KOTOPOrO yKa3aHo Iapa-
meTpoMm Shell-mporpamMmbl ¥ BBIBOAMT MMEHa BCTpETUBLIMXCS (ailioB. 3arem
OCYULIECTBIISIET MEPEXO] B POAUTEIBCKUI KaTaJIOr, KOTOPBIA CTAHOBUTCS TEKYILUM
U MOBTOPSIIOTCS YKa3aHHbIE JNEHCTBUS 10 TEX IOp, MOKAa TEKYIIUM KaTajloroM He

CTaHEeT KOpHEBOU Katasior. @opma BbIBOJA pe3yJIbTaTa:

KAaTAallor <IIMA KaTalora~ «——  HAYAJIbHBLII KATAOT
KAaTalor <InMA-
KATAIOT <HMA- KATal0oTH B TEKVIIEM KATANOTE
KATAIOT <IHMA KATATIOra™ .4— P OITE b CKINT ITOJKATAIOT
KATANIOT <IHMA~
KATATOT <HMA= KATaloTH B TEKVIIEM KaTanore
IIT. 1O -

8. Shell-mporpamma MOACYUTHIBAECT KOJIUYSCTBO M BBIBOJAUT CIIMCOK BCEX
¢aiinoB (0e3 kaTajgoros) B aipaBUTHOM TMOPSAKE B MOJJIEpEBE, HAUMHAS C KaTajo-

ra, UMsi KOTOporo 3aaano napamerpom Shell-mporpammbl. @opma BbIBOJIA PE3YIIb-

TaTa:
KAaTalor <IHMA KaTalora~ «4— HAUaIbHBII KaTauor
<pMaA (parina™ < qImHa >
<A (parfina= < TImHa > (pafiner KaTamora
KATANOI <IHMA KATANOI A~ 4 TI0JKATANOr
<A (pafina™ < IIHA >
A (parina= < qmHa> (afinpr KaTamora

HT.IO



9. Shell-nporpaMmMa BBIBOAUT MMEHA TE€X KATAJIOrOB B KaTajore, KOTOPhIE B
cebe He comepkar karajmoroB. Mms xkaranora 3amano mnapamerpoMm Shell-

IPOrPaMMBl.

KoHTpoJsibHbIE BONIPOCHI

1. Yrto Takoe BHyTpeHHUE U BHelHUE koMaHabl Shell-unrepnperaropa?
[IpuBenuTe npuMepsl BHYTPEHHUX KOMaH]I.

2. Kakue cymiecTByOT cpeacTBa rpymnnupoBanus komaua? [lpusenure npu-
MEphbI UCIIOJIH30BAHUS.

3. Kak ocymiecTBisieTcsl nepeHanpaBjIeHUe BBO1a-BbIBOAA?

4. B yem cyurHocTh KOHBeliepa koMana? [IpuBenure npumepsl UCIOIb30Ba-
HUSL.

5. Kak cpenctBamu Shell BemmonauTh apudmerndeckue nerictsus Haa Shell-
MEPEMEHHON?

6. KakoBbl npaBuia renepauuu uMeH (Ganaon?

7. Kak BBINOJHAETCS MOJICTAHOBKA PE3YJIbTATOB BBIMOJIHEHUS] KOMaH?

8. Kak unrepnperupoBars ctpoky cmdl & cmd2 & ?

9. Kak untepnperupoBath cTpoky cmdl && cmd2 & ?

10. Kak uaTepnperupoBath cTpoky cmdl || cmd2 & ?

11. B kakom pexumMe BBITIOJHIECTCS HHTEepIpeTaTop kKomana Shell?

12. Kem 1 B KakoM PeXHME OCYILIECTBIISIETCSI YTEHUE MOTOKA CUMBOJIOB C

TepMUHaJIa uHTepIiperaropom Shell?

JlaGopaTopHas padora 2
daiinoas cucrema OC UNIX
Heab padorei: o3HakoMuthes ¢ daiinosoit cucremoir OC UNIX, mexaHu3-
MaM# €€ (YHKIIMOHUPOBAHUSI, OCHOBHBIMU 3JIeMEHTaMu (PalIoBOil CUCTEMBI: CY-
nepOyIoK, omucarenu (aioB, TUMBI (AMIIOB, CIIHCOK CBOOOTHBIX OIKCATENICH

(baiisioB, CIIUCOK CBOOOIHBIX OJIOKOB.



Teopernueckoe od0ocHOBaHUE

WNuTepdeiic Mexay MOIb30BATENBCKOW MPOrpaMMOM M BHEIIHUM YCTPOW-
CTBOM (MJIM MEXIy ABYMs MoJib3oBareibckuMmu nporpammamu) B OC UNIX ocy-
HIECTBIISIETCS B paMKaxX €AMHOW CTPYKTYphl JaHHBIX, Ha3biBaeMoil Qaitnom OC
UNIX.

Beskuii gaitn OC UNIX B coOTBETCTBHE C €r0 TUIIOM MOXET OBITh OTHECEH
K OJHOW M3 CIENYIOLIUX YEThIpEeX IpylIl: OObIYHbIE (DAilsibl, KATaJIOrH, CHEeIHallb-
HbIE (pailyibl, KaHAJIBI.

OOGwrunbli (haitn npeacraBisieT cOO0K COBOKYIMHOCTh OJIOKOB JIMCKA, BXOJISI-
mmx B coctaB ¢aitnoBoit cuctempl OC UNIX. B yka3aHHBIX OI0Kax MOXET OBITH
POU3BOJIbHAS HH(POPMAIIHSL.

Karanmoru npezacraBisitor coboi ¢aiasl 0co00ro Tumna, OTIUYarOIIUecs: OT
OOBIYHBIX, MIPEKIE BCETO, TEM, YTO OCYIIECTBUTH 3aMUCh B HUX MOXKET TOJBKO Si1-
po OC UNIX, B To BpeMsl KaK JOCTYII MO YTEHUIO MOXKET IMOJIYUYUTh JF0O0H TO0JIb-
30BaTENBCKUM NPOLECC, HMMEIOINUNA COOTBETCTBYIOIIME MMOMHOMOUYMS. Kakabiin
AJIEMEHT KaTajlora COCTOMT U3 JBYX IOJIEH: TOJIs UMEHHU (ailia U mosis, coaepka-
HIero yKaszaTeslb Ha omnucareib (ailna, rae xpaHnutcs Bcs uHbopmanus o Qaiiie:
JlaTa CO3/aHus, pa3Mep, KOJ 3alluThl, UMs Biajenbla u T.1. B mobom karamore
COJIEP>KUTCS, IO KpaliHel Mepe, JIBa 3JIEMEHTA, COJepKalllie B MoJie UMeHHu (aitia

nn

uMena "." u"..". DneMeHT KaTajora, CoJiep>Kalluii B 1oje UMeHu (ailia KOH- TEKCT
".", B MOJIE CCBUIKM COACPKUT CCHUIKY Ha OMHUCATENb (aiiia, OMUCHIBAIOIIUN ATOT
KaTajior. DJIEeMEHT KaTajiora, CoJIepKallluii B 1oJjie MeHH (haityia KoH- TekcT "..",
B TOJIE CCBUIKM COJAEPKHUT CChUIKY Ha omnucarenib (aiiia, B KOTOPOM XPaHUTCS
uH(pOpMAIUS O POJIUTEIHLCKOM KaTallore TeKYIIEro Karaaora.

CrnenuanbHbie (aiyibl - ’TO HEKOTOPBIE (haliIbl, KaXIOMy U3 KOTOPBIX CTa-
BUTCSI B COOTBETCTBHE CBOE BHEIIHEE yCTpoilcTBO, noaaepxuaemoe OC UNIX u
MMEIOIEE CIEUAIbHYIO0 CTPYKTYpy. Ero Henmb3si ucnonb3oBaTh IJIs XpaHEHUS
JAHHBIX, KaK OOBIYHBIA (a1 uin Katajor. B To ke BpeMsi HaJl creluaibHbIM

dbaiiioM MOXHO TIPOU3BOJIUTD TE K€ OIEpaIiy, YTO U HaJl OOBIYHBIM (halIoM: OT-

KpbIBaTh, BBOJUThH W/WUJU BBIBOAUTH MHGOpMALIMIO U T.A. Pe3ynbrar npuMeHeHus



10001 U3 3TUX ONeparil 3aBUCUT OT TOT0, KAKOMY KOHKPETHOMY YCTPOWCTBY CO-

OTBETCTBYET 00palaThIBa€Mblil CielIMaIbHBIN (haiil, OJHAKO B JIOOOM ciiydae Oy-

ACT OCYHICCTBJICHA COOTBCTCTBYIOLIAsA OIICpalivs BBOJA-BLIBOAAd Ha BHCIIHCC

YCTPONCTBO, KOTOPOMY COOTBETCTBYET BHIOPAHHBIN CIICITUATBHBIN (Paii.

YerBepThiit BUI (aityioB - KaHAIbI - OyJET pacCCMOTPEH OTIEIBHO B TMOCIIE-

JTYIOIINX Ja00paTOPHBIX paboTax.

Cucremuble pynkuun OC UNIX miisa paboTsl ¢ (aitsioBoit cUCTEMOI:

BosBpamarT geckpun-
Top (haiina

open, creat, dup, pipe, close

[IpeoOpa3yror umMsa B
onucareib

open, creat, chdir, chmod, stat, mkfifo, mound, mknod,
link, unmount, unlink, chown

Hasnaugaror inode

creat, link, unlink, mknod

PaGorarot ¢ atpubyramu

chown, chmod, stat

BBoxa/BeiBog u3 (daiina

read, write, Iseek

PaGoTator co cTpykTy-
poii haiioBoi CUCTEMBI

mount, unmount

Jliis mosydeHust uHpopManuu o Tune Qaiia HeoOX0AMMO BOCTIONB30BATHCS

CUCTEMHBIMH BbI3oBamu stat() (fstat()). dopmar CHUCTEMHBIX

BBI30BOB stat() (fstat()):

#include <sys/types.h>

#include <sys/stat.h>

int stat(const char *name, struct stat *stbuf);

int fstat(int fd, struct stat *stbuf);

O6a cucTeMHBIX BhI30Ba MOMENIAOT UH(pOpMaIio o ¢aiiie (B MepBOM CIIy-

yae crenu@uIMpoBaHHOM UMEHEM name, a BO BTOPOM - AecKkpunTopom (aiina fd)

B CTPYKTYPHYIO MIEpPEMEHHYI0, Ha KOTOpPYIO YKa3biBaeT stbuf. Bri3siBatommas GpyHk-

sl TOJDKHA T103a00TUTHCS O PEe3ePBUPOBAHUM MECTa Il BO3BpaniaeMoil nHbop-

Malliy; B cllydae ycrnexa Bo3Bpamiaetcs 0, B IpOTUBHOM city4ae -1 U Ko OmuOKH

Berrno. Onucanue CTPYKTYphI stat copepkutcs B daiine sys/stat.h. C HeGonbmmmu

MOI[I/I(I)I/IKaHI/IﬂMI/I OHa UMECCT BH .

struct stat

{




dev_tst dev; /* device file */

ino_tst ino; /* file serial inode */

ushort st mode; /* file mode */

short st_nlink; /* number of links */

ushort st uid; /* user ID */

ushort st gid; /* group ID */

dev tst rdev; /* device ident */

off tst size; /* size of file */

time t st atime; /* last access time */

time_t st mtime; /* last modify time */

time tst ctime; /* last status change */

s

[Tone st mode coaepkut (naru, onuceiBaomue ¢ain. daaru HeCyT cle-
JTYIOIYI0 HH(POPMAIUIO:

S IFMT 0170000 — tun ¢aiina

S IFDIR 0040000 — xaranor

S IFCHR 0020000 — 6aiiT-opueHTUpOBaHHBIN CrieIUaIbHbIN (haii

S _TFBLK 0060000 — 010K-OpMEHTUPOBaHHBIN CrieUaIbHbIN (haiis

S IFREG 0100000 — o6b1unbIif aitn

S IFFIFO 0010000 — gucuunnuna FIFO

S ISUID 04000 - unentudukaTop BIajgeibiia

S ISGID 02000 — uaeHTH(UKATOP TPYIIIIBI

S ISVTX 01000 — coxpaHUTh CBONUPYEMBINA TEKCT

S ISREAD 00400 — Bnagenbily pa3penieHo YTCHHE

S IWRITE 00200 — Biaaensily pa3pelieHa 3anuch

S TEXEC 00100 — Bnanenbily pa3pelieHo BIMOIHEHHUE

CHUMBOJIbHBIE KOHCTAHTHI, YETHIPE TIEPBBIX CUMBOJIA KOTOPHIX COBIAJAIOT C
koHTeKcTOM S_IF, MOTYT OBITH MCIIOJIB30BAHBI JIsI ONIPEICICHNs TUTIa (aiina.

BOBIIMHCTBO CHCTEMHBIX BBI30BOB, PA0OTAIONINX C KaTalOTaMH, OTIEPUPY-

I0T CTPYKTYpoii dirent, onpeieIeHHOM B 3aroyioBouHOM (haitiie <dirent.h>.



struct dirent

{

ino_td ino; /* HOMEp MHIEKCHOTO JeCKpumropa */
char d_name[DIRSIZ]; /* ums ¢aiina */

b

Co3nanve W ynajeHUE KaTajlora BBIMOJTHSETCS CHUCTEMHBIMU BBI30BA-MU
mkdir() u rmdir(). Ilpu co3ganum kKatajora NOCPEICTBOM CHCTEMHOI'O BBI30-Ba
mkdir() B HeTo momemaercs a8e ccoutku (M. u "..").

#include <sys/types.h>

#include <sys/stat.h>

#include <unistd.h>

int mkdir (char *pathname, mode t mode);

int rmdir (char *pathname);

OTKpBITHE W 3aKpHITHE KaTajora BBITIOJHACTCS CHCTEMHBIMH BBI30Ba- MU
opendir() u closedir(). Ilpu ycmemHoOM OTKPBITHMHM KaTajora CHCTEMHBIH BBI3OB
BO3BpAILIAET yKa3zaTeab Ha nepeMeHHyro tuna DIR, SBISIOUIyIOCS JECKPUIITOPOM
Karajora, onpejeneHnyto B (aiine dirent.h u ucnons3yeMyro mpu YTEHUU U 3aIH-
cu B karasor. [Ipu HeygadHoM BbI30BE Bo3Bpauaercsa 3HaueHnne NULL.

#include <sys/types.h>

#include <dirent.h>

DIR *opendir (char *dirname);

int closedir (DIR *dirptr); /* dirptr - neckpunTop katanora */

JI71s1 CMEHBI KaTajiora CIIy>KUT cucTeMHbIN BbI30B chdir():

#include <unistd.h>

int chdir (char *pathname);

UteHnne 3amuceil Karajora BBITOJHSAETCS CHUCTeMHBIM BbI3oBOM readdir().
Cucremnubiii Bb130B readdir() mo HomMepy JECKPUIITOpa KaTajiora BO3BpallaeT ove-
peIHYIO 3alUCh U3 KaTajora B CTpyKTypy dirent, Tu6o HYyJIEBOUW yKazaTeib MpH J0-

CTH)XCHHNH KOHIIa KaTaJjiora. HpI/I YCIICHIHOM YTCHHMH, YKA3aTCJIb KaTaljiora Icpce-



MEIIAETCA K  CHEAYyHoIer 3anuch. JlOMOJHUTENbHBIM CUCTEMHBIA  BBI-
30B rewinddir() mepeBoAUT yKa3aTeab KaTajaora K NepBOil 3alIMCH KaTajora.
#include <sys/types.h>
#include <dirent.h>
struct dirent *readdir (DIR *dirptr);
void rewinddir (DIR *dirptr);

BapuanTtsl 3aganuii K 1a0opaTopHoii padorte

1. Pazpaborarh mporpammy, KOTOpas OCYIIECTBISIET MPOCMOTP TEKYIIETO
KaTaJiora ¥ BBIBOJIUT HA DKPaH €ro COAEPKUMOE TPYIIaMH B TIOPSIAKE BO3pacTaHUs
YHUCJIa CCHUIOK Ha (Daiiyel (B TOM 4YMCIie MMEHA KaTajorom). ['pymnma npencraBiser
co0oit o0bearHeHNE PailioB ¢ OIMHAKOBBIM YHCJIOM CChUIOK Ha HUX.

2. Pa3zpaborarh mporpammy, KOTOpas mpocMaTpUBaeT TEKYIIMH KaTtajlor U
BBIBOJWT Ha DKPaH MMEHA BCEX BCTPETHBIIMXCS B HeM (hailjIloB C 3alaHHBIM pac-
HIMPEHUEM. 3aTeM OCYUIECTBIISIETCS MEePEX0]l B POJAUTEIBCKHUI KaTajlor, KOTOPHBIM
3aT€M CTAHOBUTCSl TEKYIIUM, U YKa3aHHbBIC BBIIIC JACHCTBUS MOBTOPSIOTCS 10 TEX
1op, MoKa TEKYLIMM KaTajloroM HE CTAHET KOPHEBOM KaTaJlor.

3. Pa3pabotaTh nporpamMmy, KOTOpas MPOCMATPUBAET TEKYIIUM KaTajor U
BBEIBOJWNT Ha JKPaH MMEHA BCEX BCTPETHBIIUXCS B HEM OOBIUHBIX (haiiiioB. 3aTem
OCYIIECTBIISIETCS] TIEPEX0Jl B POJAUTEIBCKUI KaTallor, KOTOPBIM 3aT€éM CTaHOBUTCS
TEKYIIIUM, U YKa3aHHbIC BBIIIE JACHUCTBUSI TOBTOPSIOTCS IO TEX MOP, MOKA TEKYIIHUM
KaTaJIOTOM HE CTaHET KOPHEBOW KaTaJjor.

4. Pa3paboTaTh nmporpammy, KOTOpasi BRIBOAUT HA dKPaH UMEHA TeX KaTajo-
roB, KOTOpbIE HAXOJATCSA B TEKYIIEM Karajore U He coJepkaT B cebe mojkarao-
TOB.

5. Pa3zpaboTtath mporpamMmy, KOTOpasi BRIBOJUT Ha dKpaH MMEHA TE€X KaTaJo-
TOB, KOTOPBIE HAXOIATCS B TEKYIIIEM KaTajloTe U coepkaT B ceOe MoaKaTaIoTH.

6. Pa3zpaboTaTh mporpamMmy, KOTOpas BBIBOJUT Ha 3KpaH COAECPKUMOE Te-
KYIIETO KaTajiora, yropsI04eHHOe 10 BpeMeHH co3aanus (aiinos. [1pu aTom nme-

Ha KaTaJdoroB JOJIKHBI BBIBOOAUTHCA ITOCICAHUMMU.



7. Pa3zpaboTaTh mporpamMmy, KOTOpas BBIBOJUT Ha 3KpaH COAECPKUMOE Te-
KYIIETO KaTajiora B MOpsIKE Bo3pacTaHus pazmMepoB (aitnos. [Ipu s3Tom numeHna ka-
TaJIOTOB JIOJKHBI BBIBOJIUTHCS TIEPBBIMU.

8. PazpaboraTth mporpamMmy, KOTOpasi BHIBOJIUT HAa DKpaH COACPKUMOE Te-
KyIIero karajora B ajgdaBUTHOM nopsike. KaTtanoru He BHIBOJIUTS.

9. Pa3zpaborarb mporpammy, KOTopas IpOCMaTpUBaeT TEKYIIMH KaTajor U
BBIBOJIUT HA JKpaH MMEHA BCEX BCTPETUBIIMXCS B HEM KaTajJoroB. 3aTeM OcCy-
HIECTBIIAETCS MEPEXO0/] B POAUTEIBCKUI KaTajlor, KOTOPBINA 3aT€M CTaHOBUTCS Te-
KYIIMM, U yKa3aHHBIE BBIIIE JICUCTBUS MOBTOPSIOTCS JO TE€X MOP, MOKAa TEKYIIUM
KaTaJIOrOM HE CTaHET KOPHEBOM KaTaJor.

10. Pa3zpaborath mporpammy, KOTOpas OCYIIECTBIISICT MPOCMOTP TEKYIIIETO
KaTajora v BBIBOJAUT HA SKPaH UMEHA HaXOMSIIUXCS B HEM KaTaJlOroB, yIOPSI0UHB
UX I10 YKCiTy (PailyioB U KaTaloros, coAepKaumxcs B oToOpaxaemMoM Kataiore. s
KQKJIOTO TaKOTO KaTajora yKa3bIBaeTCs YUCIO COJIEpKaluxcs B HEM (hallioB H

KaTajJoros.

KoHTpoJbHBIE BONIPOCHI
1. Yro mpencrasiuser co0oit cymnepoiok?
. Uto nipeacTaBisgeT co00i CIIMCOK CBOOOIHBIX OJIOKOB?
. Uto npeacTaBiseT co00il CucoKk CBOOOHBIX onucarene (aitinos?
. Kax mpousBoautcs BeijieieHre CBOOOTHBIX OJI0KOB 1oy (aitn?
. Kak npousBoauTcst ocBOOOXKIeHNE OJI0KOB JaHHBIX, 3aHATHIX MO (haitn?
. Kakum o0pa3zom ocyIecTBiIseTcs MOHTUPOBAHUE JUCKOBBIX YCTPOUCTB?

. KakoBo Ha3HaueHHE 3J1IEMEHTOB CTPYKTYpHI stat?

0 N N O B W

. Kakum obOpaszom ocymectBisiercs 3amura ¢aiaoB B OC UNIX?
9. KakoBsI mpaBa joctyma K (aitiry, mpu KOTOPHIX BIIAJEIEI] MOKET BBITION-
HATH BCE omnepanu# (1, w, X), a TpOYre TMOJIb30BATENIN - TOJBKO YUTATh?

10. Yro BeinonHseT cucTeMHbIN BeI30B Iseek(fd, (off t)0, SEEK END)?



JlaGoparopHasi paéora 3
Crpykrypa cucrembl ynpasJjeHusi BBOA0OM-BbIBoA0oM B OC UNIX

Heab padoThbl: 03HAKOMUTHCSA C CUCTEMOM YIPABICHUS BBOJOM-BBIBOJOM B
OC UNIX 1 OCHOBHBIMHU CTPYKTYpaMH JTaHHBIX, HCIIOJIb3yEMBIMU 3TOW CUCTEMOW;
UCCIIEIOBATh MEXaHU3M PA0OThI CUCTEMBI YIIPABIICHUS BBOJIOM-BBIBOJIOM.

TeopeTrnueckoe 000CHOBaHHUE

OCHOBHBIM Ha3HAYEHUEM CUCTEMBI yIIpaBiieHUs BBOAOM-BbIBOJOM OCUNIX
SBIIIETCS CO3/IaHKe MHTep(deiica Mex Iy mMporpaMMoi ¥ BHEITHUM yCTPOil- CTBOM
KoMIibtoTepa. [lockonbky nro0ast omepaiusi BBOJIA-BbIBOJA OCYLIECTBISETCS Kak
orepainus BBOJA-BbIBOJAA B (paiiyi, TO JOTWYECKass CTPYKTypa MPOTPaMMHOIO
uHTepdeiica, peaTnu3yeMoro CUCTeMON YIpaBiIeHUsT BBOJOM-BBIBOJIOM, HE 3aBUCHUT
HU OT THUIIA JAHHBIX, HU OT TUIIA BHEIIHETO YCTPOMUCTBA KOMITBIOTEPA.

[Ipu ocymecTBiieHnH Omepanuii BBOJa-BbIBOAA B (aiiy, crienuduimpoBan-
HBIN MOJIb30BaTEILCKUM JAecKpunropoM (aitma, OC UNIX cTaBUT B COOTBETCTBHE
HCIIOJIb3YEMOMY CHCTEMHOMY BBI30BY IOCJIENOBATENBHOCTh IPOTPAMMHBIX 3aIpO-
COB K ammapaType KOMIbIOTEepa C MOMOIIBIO IIEJIOT0 psjia CBA3aHHBIX HAOOpPOB
JAHHBIX, CTPYKTypa KOoTopbix mojanaepxkuBaetcs camort OC UNIX, ee daiinoBoit
CUCTEMOW M CUCTEMOM YIPaBIICHHS BBOJIOM-BbIBOJIOM. OCHOBHBIM U3 YIOMSIHYThIX
Ha0OPOB MOYKHO CUMTATh TaOJIHUITy onucaTeneit (haiios.

Tabnuna onucareneit (ailyioB MpeCTaBIIeT COOOM XpaHSIIYIOCS B omepa-
TUBHOW MaMSITH KOMIIBIOTEPA CTPYKTYPY AAHHBIX, SJIEMEHTAMHU KOTOPOU SIBJISFOTCS
KOIUHU omnucaTeneit ¢ainos, mo ogHon Ha kaxabiid (aitn OC UNIX, k koTopomy
OblJ1a OCYIIECTBJIEHA MOMNbITKA A0CTyMa. [Ipy BHIMOJHEHUU ONEpanuu OTKPBITUS
daiina B OC UNIX cHavana mo mosiHOMYy WMEHH (ailia onpenenseTcs JIeMEHT
KaTajora, rje B Iojie UMEHU COJIePKUTCS uMsl (aiina, 111 KOTOPOro MpoU3BOIUT-
csl ornepauusi OTKpbITUs ¢aiina. B HaliieHHOM 3JeMEHTe KaTajiora U3 MoJjsl CChUIKU
U3BJICKACTCSl MOPSAKOBBIM HOMEp omucarens (Qaima. 3areM omnucarens (aitna c
COOTBETCTBYIOIIUM HOMEPOM KOMUPYETCS B ONEPATUBHYIO MaMsTh, B €€ 001acTh,
Ha3bIBaeMyI0 Tabnuiel omucaTenel ¢ailyioB (ecau OH 10 3TOTO TaM OTCYTCTBO-

BaJI).



C tabnuueit onucareneil (ailyioB TECHO CBsI3aHAa pyras CTPYKTypa JaHHBIX,
HaszbiBaeMas Tabnuieil QaitnoB. Kaxapii snemeHT TaOnuIbl (HaijoB COAEPIKUT
uH(pOpMAILINIO O peKUME OTKPBITHUS (ailiia, cnenu@UIMpPOBaHHBIM MPU OTKPHITUH
daiina, a Takke HHGOPMAIIHMIO O TTOJIOKEHUHN yKa3aTeNs YTeHus-3anucu. [Ipu kax-
JIOM OTKPBITHH (paitia B Ta0auie GaiaoB MOSBISAETCS HOBBIN 3JIEMEHT.

Opnun u tot ke daitn OC UNIX MoxeT ObITh OTKPHIT HECKOJILKUMU HE CBSI-
3aHHBIMU JPYT C APYTOM IpolleccaMu, IPU 3TOM €My OyJeT COOTBETCTBOBATHOINH
AJIIEMEHT TaONHIIbl onucaTeneld (HaioB M CTONBKO JIEMEHTOB TaOMUIILI (aii- JOoB,
CKOJIbKO pa3 3TOT (aitn Obu1 OTKphIT. OJHAKO W3 3TOrO0 MpaBWiIa €CTh OIHO
UCKJIFOUEHHE: OHO KacaeTcsl ciiyyas, Korna (haiisl, OTKpPBITHIM MPOIECCOM, ITOTOM
OTKPBIBAETCS MPOIECCOM-ITIOTOMKOM, TTOPOKIEHHBIM C IIOMOILIBIO CUCTEMHOTO BbI-
3oBa fork(). IIpy BO3BHMKHOBEHHWU TAKOW CHUTyallMM OMEpaIluu OTKPbITUA (¢aiina,
OCYULIECTBJIEHHOW MPOLECCOM-IIOTOMKOM, Oy/J€T MOCTaBJIEH B COOTBETCTBUE TOT U3
CYILECTBYIOIIMX AJIEMEHTOB TaOIuUIbl (haiiIoB (B TOM YHCIIE MOJOKEHUE YKa3aTes
YTEHUS-3alMCH), KOTOPBIA B CBOE BpeMsl ObUI MOCTABJIEH B COOTBETCTBUE OIlepa-
IIUU OTKPBITUSA ITOTO (haiiia, OCYIIEeCTBICHHON MPOIECCOM-TIPEIKOM.

Tpetuit HabOp NaHHBIX HA3bIBACTCS TAOJUIIEH OTKPHITHIX (hailJIoB Mpoiiecca.
Kaxnomy nponeccy B OC UNIX cpa3y nocie mopoJIeHHs] CTaBUTCS B COOTBET-
CTBUE TaOJMIIAa OTKPBITHIX (aiiyioB mpoiecca. Eciou, B cBOl0 oyepenb, yKa3aHHBIM
IpolLiecC MOPOXKIAET HOBBIM MPOIIECC, HATPUMED, C TOMOIIBIO CUCTEMHOTO BBI30Ba
fork(), To mporeccy-moTOMKY CTaBUTCS B COOTBETCTBHE TaOJHIIA OTKPBHITHIX (paii-
JIOB TIpoliecca, KOTopasi B IEPBbIM MOMEHT (DYHKIIMOHUPOBAHUS MpOIecca- TOTOMKA
IpEeCTaBIsIeT COO0M KOMHIO TaOIHUIIBI OTKPBITHIX (PailyioB mporiecca- mpeaka.

B pesynbrare KakIblil 3JeMEeHT TaOJauIlbl OTKPHITHIX (DailyioB mporiecca co-
JEPKUT yKa3aTeldb MECTOMNOJIOKEHUSI COOTBETCTBYIOIIETO 3JI€MEHTa TaOJIULIbI
¢baiiioB, KOTOpasi B CBOIO OYEPEb, COACPKUT CCHUIKY HA JIEMEHT TAOJIMUIIBI OTIH-
cateneit (aitna. Ecnu monb3oBaTenbCckuil geckpuntop (aitia MCrosib30BaTh IS
WHJIEKCAIlMU DJIEMEHTOB TaOJUIIBI OTKPBITHIX (DailioB Mpoliecca, TO MOJYYUM JIO-

THYECKYI0 CXeMY CUCTEMBI yIIpaBieHus ¢aiiaamu (BBOJIOM-BBIBOIOM).



JlaGoparopHas pabota mpeanojiaraeT HaMCaHUE MPOrpaMMbl, MOKa3bIBAIO-
1Ie IeMCTBUS CUCTEMBI YIIPABJIEHUSI BBOJOM-BBIBOJIOM MPU BHIITOJTHEHUN HEKOTO-
peIX neWictBuil ¢ Qaitnamu. Ilporpamma goiKHA EMOHCTPUPOBATH JMHAMHUKY
dbopmupoBaHUs TAOIUIT U MX U3MEHEHUW B MIPOIIECCE YKa3aHHBIX B BapUAHTE 3a7a-
HUSL COOBITHH.

[Ipu 5TOM MpU BBHINOTHEHUH TEX 3aJaHUM, T1Ie TpeOyeTcs: JeMOHCTPUPOBAThH
co3jaHue Tabuuil onucarenei ¢ainos, uadopmaiuio o (aitie He0OX0IUMO MOJTY-
4aTh C TIOMOIIBIO CHCTEMHBIX BBI30BOB stat (fstat), mockoibKy UMEHHO MH(}OpMa-
s, XpaHsmascs B onucatene ¢aiiga, B OCHOBHOM M TOMEIIAETCS CUCTEMHBIM
BbI30BOM stat (fstat) B CTpykTypy, CHEHH(PHUIIMPOBAHHYIO €T0 BTOPHIM BBIXOIHBIM
apaMeTpoM.

[Tonyyennyto uH(pOpPMALMIO U3 CTPYKTYphl Stat, JOMOJHEHHYIO HMEHEM
daiina u cieayeT TPaKTOBATh B KaUeCTBE TAOJHIIBI onrcaTeel (haios.

B Tex 3amanusx, rie TpeOyeTcsi OTCIASKUBATh JMHAMUKY CO3JaHUSI U MOJIH-
dbukanuu Tadauil (aiyioB U TaOIUIl OTKPBITHIX (DAMJIOB Mporecca, 3TU TaOIHUIIbI
JOJDKHBI IPOIPaMMHO MOJEIIMPOBATHCS IMPU BOZHUKHOBEHUHU COOBITUH, YKA3aHHBIX
B 3a/IaHMsIX JTabopaTopHO# paboThl. Hukakux AeiicTBUM MO CO3AaHUIO MTPOIIECCOB B
porpamMmax BBIIIOJHATh HE TpeOyeTcs.

CrtpykTypa Tabnuipl (aitioB B mporpamMmax jJabopaTopHoil paboTsl (ympo-

HICHHBIﬁ BapI/IaHT) JOJDKHA UMETh BHU .

file number locate  Crornga Ha Taboumy
name inode point  onHcaTened daince
{eonu HeobxogHMO)
it # 3 KEH KKK KK 4— nnaxaxgoro dafna
H b4 X HID{DIH I .
pig b4 X bi9030 00095034 A
bt X % I M H .|

CrtpykTypa TabJuIIbl OTKPHITHIX (haiiJIOB B MpOrpaMMax JA0HKHA UMETh BUI:



file Hecxkpunrop Ccrnka Ha Tabnuny

name hafna bafince (ecan
HeobzomHMo)
XAXXKK KEXKEK XXX KKK XK 4—— mnaxaxgoro dafna
HEHEEK KEXXXX K KKK XK -+
XXXXXX XXXXXX XA KKK KK -
ey Sy b6°0:0:40:9:4°4 -

BapuanTtsl 3aganuii Kk 1adopaTopHoii padorte

1. ITpouiecc otkpriBaeT N (aityioB, peaqbHO CYIIECTBYIOMIMX Ha JUCKE OO
BHOBb CO3JaHHBIX. Pa3paborarh mnporpamMmy, IE€MOHCTPUPYIOUIYIO JIUHAMUKY
dbopmupoBanus TabIUIBI omucaTenei (aiyioB U M3MEHEHHs WH(OpMaIuu B ee
anieMeHTax (pu u3MeHeHuu uHbopmanuu B ¢ainax). Hanpumep, cuenapuii npo-
rpamMMBbI MOKET OBITh CIEYIOLIM:

- OTKPBITHE MEPBOTO MOJIb30BATEIBCKOTO (haiina;

- OTKPBITHE BTOPOT'O MOJIb30BATENBCKOTO (pailia;

- OTKPBITHE TPETHETO MOJIH30BATEIBCKOTO (haiina;

- UI3MEHEHUE pa3Mepa TpeThero ¢aiaa 10 HyJIeBOU JUTUHBI,

- KOMMMPOBaHUE BTOPOro (paityia B TpeTHit paiii.

ITocne kakaoro M3 3TamoB IeYaTaeTcs TaOauIla onmucarese (aiyioB s
BCEX OTKPBITHIX (DaiyioB.

2. Tlpomecc co3man HOBBINA (DAl M TIEPEHA3HAYMII HA HETO CTaHIapTHHIN
BbIBOJ. Pazpabotaiite mporpaMmy, J€MOHCTPUPYIOIIYIO TUHAMUKY CO3[aHUs Ta0-
JIML, CBSI3aHHBIX C 3TUM COObITHEM (Tabsuua ¢aiaoB, TadINLA OTKPHITHIX (aiIoB
nporecca). Hampumep, crieHapuii mporpaMMbl MOKET OBITH CIIETYIOIIAM:

- HeSIBHOE OTKPBITHE CTaHIapTHOTO (paiisia BBOA;

- HESIBHOE OTKPBITHE CTaHAapTHOTO (haiisia BHIBOJIA;

- HESIBHOE OTKPBITHE CTAaHIAPTHOTO (paiiyia BEIBOAA OMIMOOK;

- OTKPBITHE MOJIb30BATEIHCKOIO (paiina;

- 3aKpBITHE cCTaHAapTHOTO (haiina BBoAa (MoaemupoBanue close(0));

- MOJIyYEHUE KOMHUHU JECKPUNITOPA MOJIb30BATEIBCKOrO (aitia (MoaenupoBa-

aue dup(fd), rae fd - meckpunrop nmojbp30BaTEILCKOTO (haitia);



3aKpBITHE MOJb30BaTeNbcKkoro (aitna (moaenuposanue close(fd), roe fd -
JECKPUNTOP MOJIH30BATEIIHLCKOTO (aiina).

[Tocne xaxaoro U3 ATANoB MedaTaroTcs Tabiuia onucareneil ¢aiaos, Tad-
nuta ¢GanioB, TaOIHIA OTKPHITHIX (haHIOB MPOIIECCOB.

3. IlycTh nBa mporecca OCYIECTBISIOT IOCTYT K OHOMY U TOMY K€ (ailry,
HO OJIMH M3 HUX yuTaeT (aiia, a npyroil numer B Hero. Hactynaer MOMeHT, Korja
o0a mpoliecca 00palaroTcs K OAHOMY U TOMY ke 00Ky nucka. [lycts HekoTopas
runoretnyeckass OC UCTOIB3YET Ty K€ MEXaHUKY YIPaBJICHUSI BBOJOM-BBIBOJIOM,
yto 1 OC UNIX, HO HE O3BOJISIET, KAK B CUTYallMH, ONMCAHHOM BbIIIE, 0OpalaTh-
csi K omHOMY Oyioky (paiina. Pa3zpaboraiite mporpamMmmy, KOTopas AEMOHCTPUPYET
"3aMOpakrBaHUE" MEPEMEIICHUST YKa3aTellsl YTCeHUSA-3alIUCU OJTHOTO U3 MPOIECCOB
70 Te€X TOp, MOKa yKas3aTellb BTOPOro Ipoliecca HaXoauTcst B 3ToM Onoke. [loka-
3aTh AUHAMHUKY CO3JIaHUsI BCeX TAaOJUIl, CBA3AHHBIX C (ailylaMu U MpolLiecCaMu, U
WU3MEHEHHUE UX COJIEPIKUMOTO.

[Toce kakaoro U3 ATANoB MevYaTaroTcs TaOIUIbl (PailioB M OTKPBITHIX (haii-
JIOB 00OMMH TIPOIIECCaMHU.

4. Ilyctb N mpoI1eccoB OCYIIECTBIISIIOT JOCTYI K OJHOMY U TOMY ke (hailiny
Ha JUCKe (HO C pa3HBIMHM peKMMaMH JocTyna). PazpaboraTs mporpammy, 1eMOH-
CTPUPYIOULYIO JUHAMUKY (OpMUpOBaHUS TaOIUIIbl PaillioB U U3MEHEHUS €€ dJie-
MEHTOB (TPU TEPEMEIICHUN yKa3aTelield YTeHHsI-3anucyu, Hanpumep). Hampumep,
CLICHapHM MPOTrpaMMBbI MOKET OBITH CIIEAYIOIIUM:

- oTKkpbITHE (aiina npoueccom 0 AJist UTCHHUS;

- OTKpbITHE (paiina npoueccom 1 aiis 3anucu;

- OTKpBITHE (haiina mporeccoM 2 i 100aBIeHNUS;

- UTeHHE YKa3aHHOTOo 4yucia 0ait aitna nporeccom 0;

- 3aITUCh YKA3aHHOTO Yucia 0alT B (haiii mporeccom 1;

- ToOaByIeHNE YKa3aHHOTO YKciia OaT B paitn mporeccom 2.

[Tocne kaxx10ro U3 ATANoOB MevaTarTCs TaOIUIbI (DAIIIOB BCEX MPOLECCOB.

5. Paspabortaiite mporpammy, nemonctpupytomryio pabory OC UNIX mpu

OTKPBITHH (l)aﬁna MMpoLeCCOM U YTCHUU-3AIIMUCHU B HCTO. HpI/I 9TOM AO0CTATOYHO IIO-



Ka3aTh TOJbKO JUHAMUKY CO3/IaHMs TAOIUI, CBSI3aHHBIX C 3TUM COOBITHEM (Talu-
1a onucareneu daina, Tabnuna (Qaitio, Tabnuia OTKPHITHIX (PailioB mporecca).
Hamnpumep, cuieHapuii IporpaMMbl MOKET ObITh CIEIYIOIINM:

- HESIBHOE OTKPBITUE CTaHJapTHOTO (haiisia BBOAA;

- HESIBHOE OTKPBITHE CTaHJAPTHOTO (paiisia BEIBOMA;

- HESIBHOE OTKPBITHE CTaHJApPTHOTO (paiiyia BHIBOJA OLINOOK;

- OTKPBITHE MEPBOTO MOJIb30BATENBCKOTO (haiina;

- OTKPBITHE BTOPOTO MOJIB30BATENBCKOTO (paitna;

- 3anuck 20 OailT B epBbIil (aiin;

- urenue 15 6aiT u3 Broporo ¢aiina;

- 3anUCh 45 OalT B MepBbIi (aiin.

[Tocne kaxxaoro u3 3TANOB NevyaTaroTCs Tabauia onucarenei ¢aiios, Taod-
muta ¢aiioB, TaOIHIA OTKPHITHIX (halIOB MPOIIECCOB.

6. Pazpabotaiite nporpammy, aemonctpupymoiryto padory OC UNIX mpu
OTKpBITHH aiina mpoieccoM. [Ipu 3TOM 10CTaTOYHO MOKa3aTh TOJBKO JUHAMUKY
co3maHus TaOJUIl, CBSI3aHHBIX C 3THM cOObITHEeM (Tabnuiia ommcarened daiina,
tTabnuia QaitioB, Tabnuila OTKPHITHIX ¢aiiaoB mponecca). Hanpumep, crenapuii
POrpaMMbl MOXKET OBITh CJICTYIOIIHNM:

- HESIBHOE OTKPBITHE CTaHJIApPTHOTO (haiisa BBOJA;

- HESIBHOE OTKPBITHE CTaHJAPTHOIO (paiisia BEIBOAA;

- HESIBHOE OTKPBITHE CTaHIAPTHOTO (paiisia BEIBOAA OMIMOOK;

- OTKPBITHE MEPBOTO MOJIb30BATENBCKOTO (aiina;

- OTKPBITHE BTOPOTO TMOJIH30BATEILCKOTO (haitna;

- OTKPBITHE TPETHETO MOJIH30BATEIHCKOTO (haia.

[Tocne kakaoro u3 3TANoB NevyaTaroTcs Talaula onucarenei ¢aiaos, Taod-
nuta ¢GannoB, TaOIHIA OTKPHITHIX (halIOB MPOIIECCOB.

7. Ilyctp kaxapii u3 N mpoleccoB OCyIIeCTBISET aoctyn kK P; daiinam
(1i=1..N). Hanee myctb M<N mpoI1eCcCOB MOPOJMIA MPOIECCHI-TIOTOMKH (C TTOMO-
niplo cuctemMHoro BbizoBa fork()) u cpeau 3TMx moromkoB K<M mporieccoB Jo-

HIOJIHUTEIBHO OTKpbUIN ele S; paiinos (j=1..K). Paspaborars nporpammy, n1eMoH-



CTPUPYIOUIYI0 TUHAMUKY (POPMHUPOBAHUS TAOIUL OTKPHITHIX (DAMSIOB MPOLIECCOB.
Hamnpumep, cuieHapuii IporpaMMbl MOKET ObITh CIEIYIOIINM:

- npouecc 0 oTkpbIBaeT ABa (aiina (olliee Yucao OTKPHITHIX (HAIOB, BKIIIO-
yasi CTaHAAPTHBIE (paiiyibl, PABHO IATH);

- mporecc 1 oTkpbIBaet aBa (aiina (oOlee YMCiIo OTKPHITHIX (DaiIoB, BKIIO-
yasi CTaHJAapTHBIE (aiiyibl, paBHO TSATH);

- mpo1iecc 2 OTKphIBaeT JBa (haiiia (001ee Yuciao OTKPHITHIX (aiioB, BKITO-
yasi CTaHIapTHBIE (Pailyibl, paBHO TISATH);

- ipotiecc 0 MopokaaeT mpoiece 3, KOTOPhI HacIeayeT TaOIuIly OTKPBITBIX
daiinos mporiecca 0;

- mporuecc 1 mopoxkaaet nporecc 4, KOTOPbINA HACIEAyeT TaOJIUIly OTKPBITHIX
¢aiinos mporiecca 1;

- mporiecc 4 JOMOJHUTEIIBHO OTKPBLI eimié aBa (aitina.

[Tocne xa)Xaoro M3 ATANoOB MEYaTarOTCs TAOJMIBI OTKPHITHIX (haiflyioB Mpo-
LIECCOB, YYaCTBYIOIIMX B IaHHOM 3Tarle.

8. Ilporecc co3nman HOBBIM (paitn W mepeHa3HauWJl Ha HETO CTaHAAPTHBIN
BBOJ. PaspabotaiiTe mporpamMmy, AEMOHCTPUPYIOIIYIO JTUHAMHUKY CO3/IaHUS Tal-
JIUII, CBSI3aHHBIX C 3TUM COOBITHEM (Tabinuila onucaTeneit daiina, Tabnuia ¢aios,
TabNIuIla OTKPHITHIX (aitioB mporecca). Hampumep, crieHapuii mporpaMmbl MOXKET
OBITH CIICTYIOIINM:

- HESIBHOE OTKPBITHE CTaHIApTHOrO (paiisia BBOA;

- HESIBHOE OTKPBITHE CTaHJAPTHOTO (paiisia BEIBOAA;

- HESIBHOE OTKPBITHE CTaHJAPTHOTO (paiisia BEIBOAA OMIMOOK;

- UT€HHE U3 CTaHJIapTHOTrO (paitina BBoja 5 OalT;

- OTKPBITHE MOJIH30BaTEILCKOTO (aiina;

- 3aKphITHE cTaHAapTHOTO (haitya BBoga (MoaenupoBanue close(0));

- MOJIyYEHHUE KOIMUHU JECKPUNTOPA MOJIb30BATEIBCKOrO (aiiina (MoaenupoBa-
uue dup(fd), rae fd — geckpunTop moab30BaTENBCKOTO (aiina);

- 3aKpBITHE TMOJB30BaTeIbCKOro (haitma (moaenmupoBanue close(fd), rue fd —

JECKPHUIITOP MOJIb30BATENbCKOTO (haiina);



yTeHue u3 "crangaptHoro" ¢aiina BBoga 10 Oair.

[Tocne xkaxa0ro U3 3TAroB MeYaTaTcs Tabiula onucarenei (aios,

Tabnuia (aityios, TabiuIla OTKPHITHIX (DAIIIOB TPOIIECCOB.

9. Ilyctp mporecc, oTkphiBIINE N (aiioB, nepea MopoxkIeHHeM mpolecca-
MOTOMKa ¢ MOMOIIbI0 cucTteMHoro BbizoBa fork() 3akpeiBaeT K<N ¢aitnos. IIpo-
[IECC-TIOTOMOK cpa3y mocie nopoxaeHus 3akpsiBaeT M<N-K ¢aiinoB u yepe3 He-
KOTOpOE BpeMsl 3aBepluaeTcs (B 3TO BpPEMs MPOLIECC-NPEOK 0XKHUAAET €ro 3aBep-
menus). Pa3paboTaiite mporpaMmy, I€MOHCTPUPYIOUIYIO TUHAMHUKY H3MEHEHHS
JAHHBIX B cUcTeMe yrpasieHus: BBOAOM-BbIBoAoM OC UNIX (tabmuusl daiinoB u
TaOIUIBI OTKPHITHIX (haiioB mporeccoB). Hampumep, crieHapuii mporpammsbl MO-
KET OBITh CJIEYIOUTUM:

- OTKpPBITHE POLIECCOM-TIPEIKOM CTaHIaPTHBIX (hailyloB BBOJA-BbIBOJIA U Ye-
TBIPEX MOJIb30BATEIBCKUX (PAMIIOB JIJIs1 UTECHUS;

- 3aKPBITUE MTPOLIECCOM-TIPEAKOM JBYX MOJIb30BATEIbCKUX (haiIoB;

- MPOIECC-TIPEIOK MOPOKIAAET MPOIECC, KOTOPHIA HACIAEAYeT TaOIuIlhl (haii-
JIOB U OTKPBITHIX (DailyIoB mpoliecca-npeaka;

- 3aBEpIIAETCS MPOIECC-TIOTOMOK.

[Tocne Ka)ka0ro U3 ATANOB MEYaTAIOTCS TaOMUIBI (AilIoB U OTKPHITHIX (aii-
JIOB J1J1s1 000MX MPOILIECCOB.

10. IlycTh mpouecc OCyIIECTBISIET JEUCTBUSI B COOTBETCTBUU CO CIEAYIO-
KM (PparMeHTOM MPOTPaMMBbIL:

main()

{

fd=creat(temporary, mode); /* oTKpbITh BpeMeHHbIN (aitn */

/* BBIMIOTHEHUE OTIepAllU 3aMUCU-UYTEHUS */

close(fd);
b



Pa3zpaboraiite mporpammy, I€MOHCTPUPYIOIIYIO JTUHAMUKY H3MEHE-

HUS JAHHBIX CHCTEMBI yiipaBiieHHs BBOJOM-BbiBogoM OC UNIX (TaGmuia

onucarenei ¢aiinos, Tabnuna Qaitios, TabIMIIa OTKPHITHIX (alIoB MPOoIec-

ca).

KoHTpoJsibHbIE BONIPOCHI

1. KakoBa cTpykrypa onucaresnei daitnos, Tabmuipl (aiios, TaOIUIBI OT-
KPBITBIX (paiiiIoB mpoiiecca?

2. KakoBa memnoyka COOTBETCTBHS JECKpUIITOpa ¢aiiia, OTKPHITOrO MpoIec-
coM, 1 (haiijioM Ha JUcKe?

3. OnummTe GyHKIUOHATBHYIO CTPYKTYPY OIEpallii BBOAA-BBIBOJA (TIYJIBI,
acCoIMaIMs UX C JApaiiBepaMu, CIIOCOOBI repeaur nHPpopMaIuy 1 T.1.).

4. Kakum 00pa3oM OCYIIECTBIsIETCA MOAepKKa YCTPOMCTB BBOJa-BbIBO/IA B
OC UNIX?

5. KakoBa cTpykTypa TaOJUI] OTKPHITHIX (haiiyoB, (ailyioB u omucarenen
GbaiinioB mocie oTKphITHs (aiina?

6. KakoBa cTpykTypa TabmuIl OTKPHITHIX (ailyioB, (ailioB M omucaTenei
¢aiinoB moce 3akpeiThs ¢aiina’?

7. KakoBa cTpykTypa TaOmull OTKPHITHIX (aiijioB, galiaoB u omucarenen
GaiisioB moce co3aaHus kaHana?

8. KakoBa cTpykTypa TaOauI] OTKPHITHIX (haiiyoB, (ailyioB u omucarenen

(aiiI0B 1mocse co3nanus HOBOro Ipolecca?

JlabGoparTopHas padora 4
IHopoxkaeHne HOBOroO Mpouecca u padora ¢ HUM. 3aIyCK MPOrpaMMbl B paM-
Kax Nopo:kaeHHoro npouecca. Curnansi u kaHajasl B OC UNIX
Heab padoThl: U3YyUUTh MPOrPAMMHBIE CPEICTBA CO3J]aHUSI MPOIECCOB, IO-
JYYUTh HABBIKHM YIPABICHUS U CUHXPOHU3ALMU MPOLIECCOB, a TAKKE MPOCTEHIINE

crocoObl 0OMeHa MaHHBIMU MEX]y mnporeccamMu. O3HAaKOMHUTBCS CO CPEJICTBAMMU



JUHAMUYECKOI0 3alycKa IpOrpaMM B paMKax MOPOXKACHHOTO MPOLECCA, U3YUUTh
Mexanu3M curtHanoB OC UNIX, no3Bossiromuil mporeccam pearupoBaTh Ha pas-
JUYHbIE COOBITHUS, U KaHAJIbl, KaK OJHO U3 CPEACTB oOMeHa MHpOpMALIEN MEXTy
IPOLIECCAMH.

Teopernueckoe 000cCHOBaHUE

JIJist mopokIeHHsI HOBOTO Tpoiliecca (IPoIecc-MOTOMOK) UCIOJIb3YeTCs CH-
cteMHbIi BbI30B fork(). @opmat BbI30Ba:

int fork();

[TopoxieHHBI TakKuM 00pa3oM MPOIECC MPECTABISAET COOON TOUHYIO KO-
IIUIO0 CBOErO Ipolecca-npeaka. EAMHCTBEHHOE pa3inune MEXly HUMHU 3aKII04YaeT-
Csl B TOM, 4TO IPOLIECC-TOTOMOK B Ka4ECTBE BO3BPAIIAEMOT0 3HAUYCHHS CHCTEMHO-
ro Be3oBa fork() momyudaer 0, a mpouecc-peaoK - UACHTU(HUKATOP Mpolecca-
notoMka. Kpome Toro, mponecc-noToMoK HacjiaeayeT U BECh KOHTEKCT ITporpamm-
HOU cpefibl, BKJIOYasi AECKpUNTOphI (aiinoB, kaHaisl U T.4. Hanuuue y nporecca
uaentudukaropa gaet Bo3moxkHocTh 1 OC UNIX, u mobomy apyromy mosb30Ba-
TEJIBCKOMY MPOIECCY MOIYyYUTh MH(OpMaIUi0 0 (YHKIMOHUPYIOMIMX B JTAHHBIH
MOMEHT MPOLECCaX.

OxunaHue 3aBeplICHUs MPOLECCa-MOTOMKA POJAUTEIBCKUM IPOLIECCOM BbI-
MOJTHSETCS C MOMOIIBIO CUCTEMHOTO BhI30Ba wait():

int wait(int *status);

B pesynbrare OCyIIECTBIEHUS NPOLECCOM  CHCTEMHOIO  BBI30-Ba
wait() (QyHKIHMOHHpPOBAHME IMpoliecca MPUOCTAHABIMBAETCA O MOMEHTa 3aBep-
LIEHUS TOPOXKIAEHHOr0 UM Mpouecca-noroMka. I1o 3aBepenun nporecca- noToMKa
MpoLIeCC-TIPEOK MPOOYXkKIAAeTCsT M B KayecTBE BO3BPAIAEMOI0 3HAYCHHUS
CHUCTEMHOT0 BbI30Ba wait() Mojaydaet uaeHTU(OUKATOP 3aBEPIIMBIIETOCS MTpoliecca-
IIOTOMKA, 4TO ITO3BOJISIET MPOLIECCY-TTPEAKY ONPEAEIUTh, KAKOW U3 €ro NpoLecCOB-
MOTOMKOB 3aBepIIUICs (€Ciu OH uMel 0oJiee OJHOTO IMpoliecca-MoToMKa). Apry-
MEHT CHCTEMHOI'O BbI30Ba Wait() mpecraBisieT coO0l yka3arelb Ha 1eJI0YUCIICH-
HYIO IEPEMEHHYIO Status, KOTOpasi MOCJE 3aBEPUICHUS BBIITOJIHEHUS 3TOTO CUCTEM-

HOTO BBI30Ba OYZET colepaTh B cTaplieM OaiiTe KOJA 3aBepIIeHHs Ipolecca-



MOTOMKA, YCTaHOBJICHHBIM MOCIEHUM B KaueCTBE CUCTEMHOTO BbI30Ba exit(), a B
MJIAJIIEM - HHAUKATOP MPUYMHBI 3aBEPIISHUSI MPOIIECCA-TIOTOMKA.

dopmaT CUCTEMHOTO BbI30Ba exit(), MpeIHa3HaYE€HHOTO ISl 3aBEPIICHUS

(yHKIMOHUPOBAaHUS MpoLecca:
int exit(int status);

ApryMeHT status sIBJIsSIeTCS CTaTyCOM 3aBEpIICHUS, KOTOPBINA NepeiaeTcs OT-
1y [poliecca, €CJIU OH BBIIOJIHSII CUCTEMHBIN BbI30B Wait().

Jlis momy4yeHusi cOOCTBEHHOTO HJIEHTH(HKATOpa Mpolecca HCIONIb3yeTCs
CUCTEMHBIN BbI30B getpid(), a ayis mosydyeHus ujeHTU(UKaropa mnpoiecca-oTia -
CUCTEMHBIN BbI30B getppid():

int getpid();
int getppid();

Bwmecre ¢ mpentudukaTopoM mporecca Kaxaomy mporeccy B OC UNIX
CTAaBUTCS B COOTBETCTBUE TaKke HACHTU(UKATOP TPyMIbl MpoleccoB. B rpymmy
IIPOLIECCOB OOBEAUHSIOTCS BCE MPOLECCHI, SBIIOMIMECS MPOLIECCAMU-IIOTOMKAMHU
OJTHOTO U TOTO ke Tpoliecca. OpraHu3anys HOBOW IPYIIIBI IPOLIECCOB BBITOIHSIET-
Csl CUCTEMHBIM BBI30BOM getpgrp(), a moyiydeHue coOOCTBEHHOIO0 MICHTU(PHUKATOPA

TPYIIIBI IPOIIECCOB - CUCTEMHBIM BbI30BOM getpgrp(). X popmar:

int setpgrp();
int getpgrp();

C mpakTUuecKoi TOYKH 3pEHHUs B OOJBIIMHCTBE CIIy4acB B paMKaxX MOPOXK-
JIEHHOTO MPOLECcCca 3arpy»aeTcst AJid BBIITOJIHEHUs POrpaMMa, omnpeeraeHHas o/l-
HUM U3 CUCTEMHBIX BbI30BOB execl(), execv(),... Kaxkaplit M3 3THX CUCTEMHBIX BbI-
30BOB OCYIIECTBIIIET CMEHY MpPOrpaMMbl, ONpeaesstonedl (yHKIHMOHUPOBAHHE
JAHHOTO MpoLecca:

execl(name, arg0, argl, ..., argn, 0)

char *name, *arg0, *argl, ..., *argn;

execv(name, argv)

char *name, *argv[];



execle(name, arg0, argl, ..., argn, 0, envp)

char *name, *arg0, *argl, ..., *argn, *envp[];

execve(name, argv, envp)
char *name, *arg[], *envp[];

Cursaisl - 3TO MPOTPAMMHOE CPEACTBO, C MTOMOIIBI0 KOTOPOTO MOXKET OBITh
npepBaHo QynkimonupoBanue npoiecca B OC UNIX. Mexanuszm curHajioB mo3-
BOJISIET TIPOIIECCAaM pearupoBaTh HA PA3IUYHBIC COOBITHS, KOTOPHIE MOTYT TIpO-
W30UTH B X0/i¢ (DYHKIIMOHUPOBAHUS TPOIECCa BHYTPU HETO CAMOTO WJIM BO BHEIII-
HeM mupe. KaxknoMy curHainy cTaBsiTCsi B COOTBETCTBHE HOMED CUTHAJA U CTPOKO-
Bass KOHCTAHTA, MCITOJIb3yeMas NIl OCMBICIICHHOW WACHTH(PUKAIUKA CUTHANA. JTa
B3aMMOCBSI3b 0TOOpakeHa B (paitsie onucanmii signal.h. Jyis mocklIku curHaia uc-
MOJIb3YETCsI CHCTEMHBIN BBI30B, UMEIOIINNA (hopmart:

void kill(int pid, int sig);

B pesynbrare ocyliecTBI€HHs] TAKOIO CUCTEMHOTO BbI30BA CUTHAJI, CIICIIH-
(GuUMpOBaHHBI apryMEHTOM sig, OyAeT MOoClaH Mpoleccy, KOTOPbIi UMEET UACH-
tuduxatop pid. Eciau pid He npeBocxoaut 1, curnan OyJeT mocjaaH nejaou rpymnmne
MPOLIECCOB.

Hcnonb3oBaHre CUCTEMHOTO BbI30Ba signal() mo3BoJisieT mpoIieccy caMoCTO-
ATETFHO OMPENEIUTh CBOIO PEAKIMI0 HA TOJYyYEHHE TOTO WA WHOTO COOBITHS
(curnana):

int sig;

int (*func)();

int *signal(sig, func) ();

Peakrueit mporiecca, oCyieCTBUBILIETO CUCTEMHBIN BbI30B signal() ¢ apry-
MeHTOM func, pu NmojlydeHnn curHania sig 0yaert Boi3oB pyHkimu funcy().

CucteMHbIN BI30B pause() MO3BOJISIET NPUOCTAHOBUTH MPOLIECC 0 TEX TOp,
noka He OyJIeT MoJy4YeH KaKoi-1nbo curHa:

void pause();



CuctemHbIil BbI30B alarm(n) obecnieunBaeT MOCHUIKY MPOLIECCY CHUTHA- Jia
SIGALARM uepe3 n cekyH.

B OC UNIX cymiecTByeT creluanbHbli BU B3aUMOJCHCTBUS MEXIY TPO-
[IeCCaMH - MPOrpaMMHBIN KaHal. [IporpaMMHBIN KaHA CO3/1a€TCS C MOMOIIBIO CH-
CTEMHOT0 BbI30Ba pipe(), popmMaT KOTOpOro:

int fd[2];

pipe(fd);

CuctemHbIi BBI30B pipe() Bo3BpallaeT ABa Jeckpunropa (aiina: oauH s
3aMuCHU JaHHBIX B KaHal, Apyrou - jis urenus. [lociie sToro Bce onepainuu nepe-
Jla4u JTAHHBIX BBIMIOJHSAIOTCSA C MOMOIIBIO CUCTEMHBIX BBI30BOB BBOJA- BEIBOJA
read/write. Ilpu sTOM cuctema BBOJa-BbIBOJAa OOECHEUMBAET MPUOCTAHOB- KY
MPOIIECCOB, €CJIM KaHajl 3amoyiHeH (MpU 3alucu) WM MycT (Mpu 4TeHuu). Takux
MPOrpaMMHBIX KaHAJIOB MPOLECC MOXKET YCTAHOBUTH HECKOJIBKO. OTMETHM, YTO
YCTAaHOBJICHHE CBSI3M 4Y€pe3 IMPOrpaMMHBIN KaHaj OMHMPAETCS Ha HaciIeAOBaHHUE
daiinos. B3aumoeicTByonme npoiecchl TOJKHBI OBITh POJCTBEHHBIMHU.

3ananus K 1abopaTopHoii padore

1. Pa3paboTaTh nmporpamMmy, peaau3yroLlyl0 ACHCTBUSA, YKa3aHHbIE B 3a]a-
HUU K J1a00paTopHOil paboTe ¢ y4€TOM CIIeNYIOIUX TpeOOBaHUM:

- BCE JICWCTBUS, OTHOCSIIMECS KaK K pOAUTEIBCKOMY IIPOIIECCY, TaK U K IO-
POKICHHBIM MpolieccaM, BBITIOJIHIIOTCS B paMKax OJHOTO UCTIOJIHsIeMOTO (aitna;

- oOMEH JaHHBIMH MEXIy IPOIECCOM-OTIIOM H MPOIECCOM-TIOTOMKOM
IpeajiaraeTcsi BHIMOJIHUTH MOCPEACTBOM BPEMEHHOIO (haiiyia: mporecc-oTel] mocie
MOPOKJICHUSI MTPOIECCA-TIOTOMKA MMOCTOSIHHO OIPAIlMBAET BPEMEHHBIN (paiii, 0xKu-
Jast TIOSIBJICHUS B HEM MHGOPMAIIMH OT TPOIecca-MOTOMKA;

- €CJIU MPOLECCOB-TIOTOMKOB HECKOJIbKO, M BCE OHU MOJATOTABJIMBAIOT HEKO-
TOPYI0 HH(POPMAITHIO JIJIST TTPOIIECCA-POUTENIS, KAXKIBIA U3 TPOIECCOB MTOMEIIAET B
Gbaiil HEKOTOPYI CTPYKTYPHUPOBAHHYIO 3aIUCh, IIPU 3TOM B 3TOM CTPYKTYypHUpPO-
BAaHHOM 3aIMCU COJEP>KATCS CBEJIEHUS O TOM, KaKOM MpOIeCC MOChUIAET 3aIUCh, U

caMa IIoAroToOBJICHHAsA I/IHCbOpMaI_[I/IH.



2. MoauduuupoBath paHee pa3pabOTaHHYIO MporpaMMy € y4€TOM Cley-
IOIIUX TPEOOBAHUIA:

- JIEWCTBHS MPOLECCA-MOTOMKA PeaTu3yloTCsl OTIAENbHONW MporpaMMmoi, 3a-
MyCKaeMOU 1O OJTHOMY M3 CHCTEMHBIX BBI30BOB execl(), execv() u T.1. U3 mporiec-
ca-MoTOMKa;

- IPOLECC-NOTOMOK, IMOCJE MOPOXKJIEHHUS, TOJDKEH HAauYMHATh U 3aBeplIaTh
CBO€ (PYHKIIMOHUPOBAHUE MO CHUTHAIY, IOCBUIAEMOMY IPOLIECCOM-TIPEAKOM (3TO
K€ OTHOCHUTCS M K HECKOJIBKHUM IMPOIECCaM-TIOTOMKaM);

- OOMEH JaHHBIMM MEXIYy IMpPOLIECCAMH HEOOXOAMMO OCYILIECTBUTH 4YEpe3
IIPOrPaMMHBIN KaHaJ.

3. Pa3paborarh mporpaMmy, BBIUHUCIISIONTYIO0 HHTErpall Ha oTpe3ke [A;B] ot
GyHKUIMM exp(X) METOJIOM Tpamneuui, pa3ouBas nHTepBail Ha K paBHBIX OTPE3KOB.
Jlnst HaxoxaeHus exp(X) mporpamma JoJKHA TOPOAUTH MPOIECC, BHIYMCIISIONIHIA
e 3HaueHHUE MYTEM Pa3OKEHUs B psia 1o (HopMmyjaM BBIYUCIUTENIBHON MaTema-
TUKH.

4. PazpaboTaTh porpaMmy, BEIYUCIISIONIYIO 3HaUeHue f(X) Kak cymmy psi-
na ot k=0 no k=N ot Beipaxenus x(2k+1)/(2k+1)! nns 3naueHuit X, paBHOMEpPHO
pacnipenenénubix Ha unHTepBaiue [0;Pi], u BBIBOASNIYI0O TOJYYSHHBIH PE3yilb- TAT
f(x) B paitn B ABouHOM (popmaTte. B 310 BpeMs npeiBapuTeabHO MOAT0TOB- JIEHHBIH
IPOLIECC-ITIOTOMOK YUTAET JIaHHbIE U3 (paiina, MpeoOpa30BbIBAET UX B TEK- CTOBYIO
dbopMy U BBIBOJIUT HA DKpaH J0 TEX IMOp, MOKa MpoLecc-MPeIoK He Tepe- AacT eMy
yepe3 (aitn kiroueBoe cioBo (Hampumep, "STOP"), cBuperenbcTByOIIEe 00
OKOHYaHHH IPOLIECCOB.

5. PazpabGortaTe mnporpamMmy, BBIYMCISIONIYIO TUIOTHOCTH pAacCHpeeiIeHUs
[lyaccona ¢ mnapamerpom lambdaB Touke k (k- 1enoe) mo dopmy- je
f(k)=lambda”k*exp(-lambda)/k!. [Ins naxoxnenus ¢aktopuana u exp(- lambda)
nporpamMma JoJIKHa MOPOJUTh J1Ba MapajulesIbHbIX IPOLECCca, BHIYUCIS- IOUUX 3TH

BEJIMUMHBI MMyTEM Pa3IoKEHUs B pAl 10 (GOpMyIaM BHIYMCIUTENIHON MaTeMaTHUKH.



6. PazpaboraTe mporpamMmy, BBIYUCISIONIYIO IUIOTHOCTH BBIMYKJIOIO pac-
npenenenus B Touke X o dopmyde f(x)=(1-cos(x))/(P1*x"2). [ns Haxoxie- HUS
Pi u cos(x) mporpamMma A0KHA MOPOJAMTH JBa MapaJlIedbHBIX Ipoliecca, BbI-
YUCISIIONIUX 3TH BEIIMYWHBI MYTEM Pa3NIOKEHUS B psa 1O (GopMysiaM BBIYHUCITH-
TEJIbHOM MaTEeMaTHKH.

7. PazpaboraTh mnporpamMmmy, BBIYHCISIONIYIO 3HAY€HUE IUJIOTHOCTH JIOT-
HOPMAJILHOTO pacnpenenenuss B Touke X (x>0) mo dopmyne f(x)=(1/2)*exp(-
(172)*In(x)"2)/(x*sqrt(2*P1)). Jns nmaxoxaenus Piexp(x) m In(x) mporpamma
JOJDKHA TIOPOJMTHh TPU NapaJICIBHBIX MPOIECCa, BBIYUCISIOMINX 3TH BEIIMYUHBI
MyTEM Pa3JIOKEHUS B PsiT 110 GOpMysIaM BEIYUCITUTETHHOW MaTEMATHKH.

8.  Paspaborarp mporpamMmy, BBIYUCISIONIYI0 YHCIO pa3Melie- Hui
n oanemMeHToB mno r sueiikam  N=n!/n(1)!*n(2)!*...*n(r)!, ynoBierBopsIOIICE
TpeOOBAHUIO, UTO B SIUEHKY C HOMEPOM 1 momajgaeT poBHO n(i)3aeMeHToB (i=l..r)
u n(1)+n(2)+...+n(r)=n. 1 Berymcienus kaxaoro ¢akropuaia He0OOXOIUMO IO-
POJIUTH MPOLIECC-TIOTOMOK.

9.  Pazpaboratp mporpamMmy, BBIUHCISIONIYIO YHCIO COYETa- HUU
C(k,n)=n!/(k!*(n-k)!). Hns Beruncnenust daxropuanon n!, k!, (n-k)! 1omxHb1 ObITH
MOPOKICHBI TPH MaPaLIETbHBIX MTPOLIECCA-TIOTOMKA.

10. Pa3paboTath nporpammy, BEIYUCISIIONIYIO 3HaUeHHE f(X) Kak cymmy psi-
na ot k=1 go k=N ot Beipaxxkenust (-1)"(k+1)*x*(2k-1)/(2k-1)! nns 3navenuit x,
pPaBHOMEpPHO pacrpeenéHubix Ha uHTepBane[0;P1], U BBHIBOJAILYIO MOJYYEHHBIN
pesyabrar f(X) B aitn B 1BonuHoM dopmare. B 310 Bpemst mpeaBapuUTEIBLHO T10/1-
TOTOBJICHHBIH MPOIIECC-MOTOMOK YATAET AaHHbBIE U3 (haiiia, mpeoOpa3oBhIBAET UX B
TEKCTOBYIO ()OPMY M BBIBOAMUT Ha SKPaH JO TEX MOP, MOKA MPOIECC-TIPEIOK HE Tie-
penact emy uepe3 (aitn kimroueBoe cioBo (Hampumep, "STOP"), cBuaeTenncTBy-
folee 00 OKOHYaHHUH MPOIIECCOB.

11. Pazpabotats mnporpaMmy, BBIYUCISIONIYIO IUIOTHOCTh HOPMAJIBHOTO
pacrnpenenenus B Touke X mo gopmyne f(x)=exp(-x"2/2)/sqrt(2*P1). Jlna Haxox-

nenust P1u exp(-x"2/2) nporpaMma J10JKHA MOPOJIUTH JBa MapalieabHbIX MPOLIEC-



ca, BBIYUCISIOIINUX 3TH BETMYUHBI ITyTEM Pa3IOKEHUs B psa 0 GopMysIaM BbIYHC-
JUTENbHOU MaTEMATHUKH.

12. Pa3zpaboTtath mporpamMmy, BBIYHMCISAIONIYIO MHTErpajl B auamna3zoHe ot 0
1o 1 or momuHTEerpanbHOro BbIpakeHus 4*dx/(1+x”2) ¢ momomplo mocaea0Ba-
TEJILHOCTH PABHOMEPHO pacipeaenéHHbIX Ha oTpe3ke [0;1] caydailHpIX yKcen, Ko-
TOpasi TEHEepUpYeTCs NPOLECcCOM-NIOTOMKOM mMapasuiesbHo. [Ipoiecc-nmoTomok

AOJIKCH 3aBCPINUTHCA ITOCIIC 3apaHeC 3a/JTaHHOI0 4rciia reHepauHﬁ N.

KoHTpoJsbHbIE BONIPOCHI

1. Kakum 06pa3oM MOxeT ObITh MOPOXKJIEH HOBBIN mporiecc? KakoBa cTpyk-
Typa HOBOTO Tiporiiecca?

2. Ecnu mpouecc-nipeioK OTKpbIBAaeT (pailyl, a 3aTeM MOpoKIaeT MpoLecc-
MOTOMOK, a TOT, B CBOIO OY€pE/lb, U3MEHSET MOJ0KEHUE YKA3aTeNsl UTCHHS-3aMICH
daiina, To UI3MEHUTCS JIM MOJIOKEHUE yKa3aTessl YTeHUsI-3anucu ¢aiiia mnpoiecca-
orua?

3. Uto npoun3oier, eciu Npouecc-moTOMOK 3aBEPIIUTCS PaHbIIIEe, YeM MPO-
1[eCC-TPEIOK OCYIIECTBUT CUCTEMHBIN BbI30B wait()?

4. MoryT i1 pOJICTBEHHBIE ITPOIIECCHI Pa3IeATh OOIYI0 TaMsTh?

5. KakoB anroputm cuctemHoro BeizoBa fork()?

6. KakoBa ctpykrypa Tabmuil OTKPBHITHIX (aiioB, gaiiaoB u omucarenen
daiiioB mociue co3maanus nmporecca?

7. KakoB aJiIrOpUTM CUCTEMHOTO BhI30Ba exit()?

8. KakoB anroputm cUCTEMHOI0 Bbi30Ba wait()?

9. B dem pa3HMIla MEXIYy pa3IMYHBIMU (OpPMAMHU CHCTEMHBIX BBI30BOB TH-
na exec()?

10. dns uero ucnons3yrorcs curHaisl B OC UNIX?

11. Kakue Bugsl curaanos cymectByroT B OC UNIX?

12. ]Iy 4ero ucnoJib3yrTcs KaHAIbI?

13. Kakue TpebGoBaHUS IPEIBIBIAIOTCS K MpoIieccam, YTOObl OHU MOTJIH

OCYHICCTBJIATH 0oOMEH JaHHBIMHU ITOCPCACTBOM KaHaJIOB?



14. KakoB MakcHMaJIbHBIN pa3Mep IpOrpaMMHOIO KaHaja v o4eMy?

JlaGopaTtopnass padGora 5
CuHXpOHU3aLMS NPOLECCOB
Heab padoThbI: NPaKTUYECKOE OCBOCHHE MEXaHM3Ma CHHXPOHU3ALMU MPO-
[[ECCOB M UX B3aUMOJICUCTBUS MOCPEJCTBOM MPOrPaMMHBIX KaHAJIOB.
Teopernueckoe od0ocHOBaHUE
B npeasinymieit nabopatopHoit paboTe ObUIA paCCMOTPEHBI PA3IUYHBIE TIPO-
IPaMMHBIE CPEICTBA, CBA3AHHBIE C CO3AHUEM U YIPABICHUEM MPOLIECCAMU B pam-
kax OC UNIX. Jlannas nmabopaTopHas paboTa npe/rnoiaraeT KOMIUIEKCHOE UX HUC-
MOJIb30BAHUE MPU PEIICHUM 3aJlayd CUHXPOHU3AIMU MPOLIECCOB U UX B3aUMOJCH-
CTBUSI TIOCPEACTBOM MPOTrpaMMHBIX KaHajoB. KpaTko mepeunucinm coctaB CUCTEM-
HBIX BBI30BOB, TPEOYEMBIX ISl BBITIOJIHEHUS JJaHHOM J1ab0paTOpHOM pabOThI:
1. Co3nanue, 3aBepiiieHue Mpolecca, mojayueHrne nHhopMaI o mpoiecce,
- fork(), exit(), getpid(), getppid().
2. CunxpoHuzanus MIPOLIECCOB - signal(), kill(),
sleep(), alarm(), wait(), pause().
3. Coznmanue wH(pOpMaAIMOHHOTO KaHama W pabora ¢ HuUM - pipe(),
read(), write().
BapuanTtsl 3a1aHuil K J1a00paToOpHOM padoTe
1. Mcxomnsplii mponece co3paer aBa nporpaMmubix ka"ana Kl u K2 u no-
poskziaeT HOBbIHM mporiecc P1, a TOT, B cBOIO o4epenp, eie ofauH mpoiecc P2, kax-
JIbIN U3 KOTOPBIX TOTOBUT JaHHBIE JIsl 00paOOTKU UX OCHOBHBIM MporieccoM. [Tof-
rotaBiauBaembie AaHHbie npoiecc P1 nmomemaer B kanan K1, a nmpouecc P2 B kanan
K2, otkyna onu npoueccoM P1 xonupyrorca B kanan K1 u pomosHstoTcs HOBOM
nopuuer JaHHbIX. CxeMa B3aMMOAECMCTBHS IPOLIECCOB, MOPSAOK IEepenadyu JaH-

HBIX B KaHaJI U CTPYKTYpa IIOATrOTaBJIMBACMBIX JAHHBIX ITOKAa3aHbl HUKC!



OcHOBHOH MTportecc PO IIporiecc P1 IIporiecc P2

Co3TaHHe KAaHaIoB J Cozmadne P2 J » OSEHaHHe cHIHANa
CosmaHie P1 IToaroTopKa JaH- Iloaroropka JaH-
HBIX B KaHa HbIX B KaHa
ITockInKa CHIHaa |— ITochInmKa cHIHATA
OGpaboTKa AaHHBIX OHaHHe CHIHANA B KaHal
H3 kdHaa TIoATOTORKA JaH-
HBIX P KaHam
OskHaHHEe sapep- (¢ JapepiicHHe P2
OHaaHHE 3apep- esssi P2
II¢HHA NPOLIECCOB |, 3apepurente P1
PL(D CIpyKTy pa NoAroTaBJHEaeMbIX JaHHBIX
PZ(]]) Kaman K1 | — PO | Nenpouecai| CoodLreHHe or rlpouecca|
P1(ID

4 baiira 40 Batr

OOpaboTKa JaHHBIX OCHOBHBIM ITPOLIECCOM 3aKJIOYAETCA B UTEHHH MH(OP-
Manuu u3 nporpammHoro ka"aia K1 u neyatu e€. Kpome Toro, mocpeactsom Bbl-
Ja4u cooOIIeHu HeoOXoAuMo HH(POPMHUPOBATH 000 BCEX 3Tamax padOThl MPO-
rpaMMmsbl (CO3JaHUE MPOLECCA, 3aBEPUIEHUE OCBUIKU JAHHBIX B KaHA U T.[.).

2. Hcxonnslii mponecc co3gaeT nporpaMMublid kaHan K1 u nopoxnaer nsa
npouecca P1 u P2, kaxaplil 13 KOTOPBIX TOTOBUT AaHHbIE JJIsi 00paOOTKH MX OC-
HOBHBIM ITpolieccoM. [IoaroToBiaeHHbIE AaHHBIE MOCIEAOBATEIBHO MMOMEIIAIOTCS
MPOLIECCAMU-CHIHOBBSIMU B MPOTPAMMHBIN KaHaJI ¥ MEPEeNaloTCsi OCHOBHOMY MpO-
neccy. CxeMa B3aMMOJEHCTBUS IPOLIECCOB, MOPSAOK MEepeaadyn JaHHBIX B KaHAT U

CTPYKTYpa IMOATOTAaBJIMBACMBIX JTAHHBIX ITOKA3aHbI HUKC!

OcHOPHOH MIpoLiecc PO IIportece P1 IIpontecc P2 P1)
CozaHHe KaHATIOR O3naHHe CHTHATA CHTHAT Kanan PO
Cosnadre npouecca P1 P2(
CosnaHHe npolecca P2 \
OBpatoTka JAHHBIS H3 O6paboTka AaH- Toaroroia AaH-
HBIX B KaHal
KaHama HBIX B KaHAll CTPYKIY pa NOATOTARTHRAE MBIX JaHHBIX
OSKHIAHHC 3ABCPIICHHS <—|— Hocbrmka curxa-
TIPOLIECCOR 3ae eprneHHe P1 L I No Hpoueccal Coo0lleHHe OT IpoLiecca
[ 3aBepmerte P1 4 Gaira 40 Gaitr

OO0paboTKa JaHHBIX OCHOBHBIM IPOILIECCOM 3aKJIIOYAETCS B UTEHUU MUHPOP-
MaIu U3 MPOTrpaMMHOI0 KaHaia u nedatu e€. Kpome Toro, mocpeacTBoM BbIIadyu
coobieHuii Heo0xoauMo UHGOPMHUPOBATH 000 BCEX ATamax pabOThl MPOTPaMMBI

(COSIIaHI/IG IIponecca, 3aBCPIICHNUC ITOCBUIKN JAHHBIX B KaHAJ U T.II.).



3. WcxoaHblil mporecc co3laeT IporpaMMHbIA MH(DOPMAMOHHBIA KaHAI
K1, kanan cunxponuzauuu KO u mopoxmaer asa nporecca P1 u P2, uz koTopsix
onuH (P1) mopoxnaer eme oaun nporecc P3. Ha3zHaueHue Bcex Tpex MOpPOKIACH-
HBIX TIPOIIECCOB - TTOJATOTOBKA JAHHBIX JJII 00paOOTKM WX OCHOBHBIM IPOIIECCOM.
[ToaroToBIIEHHBIE  JaHHBIE  TOCIEAOBATEIIBHO  TOMEIAIOTCS  MPOIECCaMu-
CBIHOBBSIMH B ITporpamMMHbIi kaHall K1 u nepenarorcs ocHoBHoMy nporieccy. Kpome
toro, nporecc Pl uepes kananm cmaxponumsamuu KO coobmiaer mporeccy P2
uaeHTudukarop npouecca P3 ¢ tem, ytoOsI nponecc P2 mor nocnats npoueccy P3
curHai. Cxema B3anMOJICHCTBUSI MPOIECCOB, MOPSIIOK Mepe/iaun JaHHBIX B KaHa

N CTPYKTYpPa IIOAT0OTAaBJINBACMBIX JAHHBIX ITOKA3daHbI HUKC!

OcHoerHOH niporecc PO IIpowuece P1 IIpouecc P3
CoznaHHe KaHaIoB J ¢ Coznanue P3 L, 9 Tloaroroexa AaH-
Cosnanne Pl O:kHAaHHE CHIHATA HBIX B KaHam
Cosnanse P2 Iloaroroeka jgaH- i ITockuika cHIHATA
O6padorka 1aHHBIX HBIX B KaHAT OsxHTaHH e CHTHAIA
H3 KaHas1a Ilepenaqga B KaHan IMoaroroeka faH- 4

CHHXpOHH3A1HH KO0 HBIX B KaHamn
HAeHTHPHK-pa P3
OxHaaHHe 3aBep-  [* 3apepmierte P3
OxHaaHue 3apep- meHus1 P3
LIEHHS IPOLIECCOE. |4 3apepinerte P1
4
% IIponecc P2
: Ornpoc KaHana CHHXpPOHH3aIHH
IloaroToRKa AaHHBIX B KaHAT

IlockImKa cHIHANA
3apepliieHHe 1Iporecca P2

CTpYKTY pa NoAroTaBHBaeMbIX JJaHHBIX
P3{I) —
P1(IT) —*| Kanan | PO | | Nenpouecca | CooflieHHe OT IpoLiecca
P2(II) —™
P3(IV) 4 DaHTa 40 daHT

OO0paboTKa JaHHBIX OCHOBHBIM IPOIIECCOM 3aKJIIOYAETCS B UTEHUU MUHPOP-
Malliy W3 MPOTPaMMHOTO KaHaja U rmedatu e€. Kpome Toro, mocpeacTBoM BbIIa4H
coobmIeHnii HeobxoarumMo UHGHOPMHUPOBATH 000 BCeX ATamax pabOThl MPOTPAMMBI
(coznmanue mpoiiecca, 3aBepIlieHre MOChUTKHA JAHHBIX B KaHAM U T.J1.).

4. McxoaHbli mponecc co3naeT nporpaMmubiid kaHain K1 u mopoxaaer Ho-

BbIH niporiecc P1, a ToT, B CBOIO o4epeipb, elie OJIUH npoliecc P2, Kaxaplil U3 KOTO-



PBIX TOTOBUT JAHHBIE JJI1 00pabOTKK UX OCHOBHBIM mpoueccoM. [loaroroBneHnbie
JAHHBIE TOCIEAO0BATEIBHO MMOMEMIAKOTCS IPOLECCAMU-CBIHOBBSIMU B IIPOrpamMM-
HBII KaHaJ U MEPEaroTCs OCHOBHOMY mpoleccy. CxeMa B3auMOAECHCTBHS MTPOLIEC-
COB, MOPSAJOK NEpelayu JAaHHBIX B KaHAJI U CTPYKTYpa MOATrOTaBIMBAEMBIX TAHHBIX

ITIOKa3aHbI HHUXKC:

(O cHoBHOH Tiporiecc PO IIpouecc P1 IIponiecc P2
CoznaHHe KaHaIoR J CoznaHHe P2 J p» OoEHAHHE CHIHATA
CoznaHne P1 IToaroTropka qaH- IToxaroroeka aaH-
HBLIX B KaHal HBLIX B KaHal
IToceUKa cHIHAA |_ ITockUKa cHIHANA
ObpaboTKa AaHHbIX OsHAaHHe CHTHATA B KaHan
H3 KaHaJla TToAroTORKA AaH-
HbIX B KaHal
Ooxpanie zapep- 4 JabepieHee P2
OHaaHHe saBep- menss P2
IIEHHS [POLIECCOB. |, 3apeperse P1
CTIpYKIY pa [IoATOTaRJHE A€ MBIX JaHHBIX
P1(I) —»
P2(II) —* Kanan PO | | Nemmpouecca | CooOllieHHe OT Mpoliecca ‘
P1(I) —™
4 batita 40 daHT

O0paboTka JTaHHBIX OCHOBHBIM MPOIIECCOM 3aKJIIOYAETCsl B YTCHUH HHQOP-
Malliy U3 MPOTPaMMHOTO KaHaja u nedatu e€. Kpome Toro, mocpeacTBoM BblIauu
coobmeHnii HeooxoanumMo UH(GOPMHUPOBaTH 000 BceX ATamax padOThl MPOrPAMMBI
(co3maHue mpolecca, 3aBEpIICHNE MOChUIKHA JaHHBIX B KaHAN U T.J1.).

5. Ucxoaublii mpoliecc co3/aeT JBa MPOorpaMMHbBIX MH(POPMAIIMOHHBIX KaHa-
na K1 u K2, xanan cuaxponumsanun KO m nmopoxknaer asa npouecca Pl u P2, u3
kotopbix oauH (P1) mopoxnaer eme oauu mnpouecc P3. Haznauenue Bcex Tpex
MOPOKJICHHBIX MPOLIECCOB - MOATOTOBKA JAaHHBIX I 00pabOTKU MX OCHOBHBIM
npoueccom. [loaroraBnuBaemeie naHHble mpouecc P3 momemiaer B kaHan K1, a
npoueccel P1 u P2 B kanan K2, orkyzaa onu niporieccom P3 konupyrores B kanan K1
Y JOTOJIHAIOTCA HOBOM mopuuei aanubix. Kpome toro, npouecc P1 uepes ka- Han
cunxponuzanuu KO cooOmaer npoueccy P2 uaentudukarop nponecca P3 ¢ tewm,

yTo0OBI Tporiecc P2 Mor mocnate mporeccy P3 curnan. Cxema B3auMoen-



CTBUA IIPOLECCCOB, MOPAAOK IICPCAaun NAHHBIX B KaHAI M CTPYKTYpPa MOATrOTaBJIN-

BAaCMbIX JAaHHBIX ITOKA3aHbI HUXKC:

OcHoEHOH rIpotiecc PO IIporece P1 IIpouecc P3
> g

Co3naHHe KaHATIOE J Cosnanne P3 J IToaroroeka JaH-
Coznanne P1 OsgHgaHHe cCHIHAama HEIX B KaHal
Coznadne P2 = TToaroroeka JaH- L ITockImka cCHIHATA
OdpaboTka AaHHBIX HBLIX B KaHa OsrHgaHHe CHIHAIA
H3 KaHa1a Ilepenaya B KaHan TToaroroeka JaH- 4

CHHxpoHHzarpH KO HLIX B KaHa

HAeHTH{HK-pa P3

OsxHjaHHe 3apep- % 3apepmense P3
OsxHAaHHe 2apep- e P3
LIEHHS [IPOLIECCOE |+ Japepriente Pl

ITporecc P2

Onpoc KaHana CHHXP OHH3alHH
IloaroToBKa AGHHBIX B KaHAT
ITocbimka cHIHANA
3apepiieHHe rpowecca P2

P3(D) CIPYKTY pa MOATOTARHE 8¢ MBIX JaHHBIX

BV o i
P1(I) —* Kanan K2 > | KananK1l | —* PO | Nerlpouecca|C006Lue}me orrnpouecca|
P2 —»| P3(IV)

4 Daiita 40 DaiT

OO0paboTKa JaHHBIX OCHOBHBIM IPOIIECCOM 3aKIIOYAETCS B YTCHUH MHGOP-
Manuu U3 nporpammHoro kanana K1 u nmeuatu e€. Kpome Toro, mocpeactsomM BbI-
JTa4u coOOMIeHN HeobxoanmMo WHGOPMHUPOBATH 000 BcexX ATamax pabOThI Mpo-
rpaMMbl (CO3/1aHKE MpoIlecca, 3aBEPIICHHE MOChUIKM TaHHbIX B KaHAT U T.1.).

6. IIporpamma mopoXKIaeT uepapxuuecKoe AepeBO mnpoueccoB. Kaxablii
IIPOLIECC BBIBOJAMUT COOOIIEHUE O HAayaje BBINOJIHEHMS, CO3/1aeT Mapy MpOLECCOB,
coo01IaeT 00 ATOM, JKJET 3aBEPIICHUS MOPOKIECHHBIX MPOIECCOB U 3aT€M 3aKaH-
yuBaeT paboty. IlockonbKy AEMCTBUS B paMKaxX KaxKIOro IMpolecca OJAHOTHUIIHBI,
9TH JAEUCTBUS JOJKHBI ObITH OPOPMIICHBI OTACIBHON MPOTPaMMOii, 3arpyKaeMoiu

CUCTEMHBIM BbI30BOM exec(). [Tapamerp nmporpammel - unucio ypoBHel (He 6omee 5).

P01 *— YpoReHL [

P11 P12 4 ¥poeeHb1

A N

P21 P22P23 P24 <4 yporeHbL2



7. cxonHbIl mpouecc co3fgaer nporpaMmubii kanan K1 u nmopoxnaer Ho-
BbII TIporiecc P1, a TOT, B cBOIO ouepenb, mopoxaaet eme oaun npouecc P2. Tloa-
TOTOBJICHHBIE JTAHHBIE MOCIEA0BATEIBHO MTOMEIIAIOTCS MPOLECCAMH-CHIHOBBSIMU B
IIPOrpaMMHBIM KaHAJI U MEPEJA0TCs OCHOBHOMY npoueccy. daini, YuTaeMbli Ipo-
neccoM P2, nomkeH ObITh JOCTATOYHO BEJUK C TEM, YTOOBI €r0 UTEHUE HE 3aBeEp-
IIWJIOCh paHEe, YEM 3aKOHYMTCS YCTAHOBJIEHHAs 3aJep:kKkKa B n cekyHa. Ilocne
cpabatbiBanus OyaunbHUKa npouecc P1 moceimaer curnan mpoueccy P2, mpepsi-
Bas yTeHue ¢aina. CxeMa B3aUMOJEHCTBUS MPOLIECCOB, NOPAIOK NEpeJadn J1aH-

HBIX B KaHaJI U CTPYKTypa NOATrOTaBJINBACMbIX JAHHBIX ITOKA3dHbI HHUXKC:!

OcHorHOH mpolfecc PO IIpottecc P1 IIporecc P2
CosnaHHe KaHaIop J : Cosnanie P2 J 1 YT erme 6 0ILIIOT0
Coznanue P1 ITogroroeka AaH- {aiima
HBbIX B KaHai » IToaroroeka jaH-
3agep:xxa rpotiecca HBIX B KaHaT
O6pabdoTka JaHHBIX Ha N CeKyHJ
B TTOChINKA CHTHAMA
OQxpaHHe 3apep-
meHHsi P2 + 3aeepiieHie P2
O:xajanHHe sapep- TloAroToBKa J1aH-
1LII€HHs1 TIPOLIECCOB HEIX B KaHan
4—|— 3arepineHHe P1
CTpYKIY pa oA OTaB/HE e MbIX JaHHbIX
P1(I) —
P2(IT) —™ KaHan PO | | Nemmpouecca | CooDllieHHe OT Mporiecca ‘
P1(I) —™
4 baHTa 40 BaHT

OO6paboTKa JaHHBIX OCHOBHBIM IPOIIECCOM 3aKJIIOYAETCS B UTEHUU MHQPOP-
Maluy U3 NporpaMMHOro KaHaia v nedatu e€. Kpome Toro, nocpeicTBOM BblIa4yu
coo0I1IeHnii HeooxoarumMo UH(OPMHUPOBATH 000 BCeX ATamax padOThl IPOrPAMMBI
(cozmaHue npoiecca, 3aBepIleHUE TOChUIKY JaHHBIX B KaHAM U T.[1.).

8. Mcxoanslil mpouecc co3naer nporpaMMHublil kaHai K1 u nopoxnaer nBa
npouecca Pl u P2, kaxaplil 13 KOTOPBIX TOTOBUT AaHHbIE JjIs1 0OpaOOTKH MX OC-
HOBHBIM MporieccoM. I1oroToBneHHbIe AaHHBIE MOCIEAOBATEIBHO MOMEIIAIOTCS

npounecCcaMmn-CbIHOBLAMU B HpOFpaMMHBIﬁ KaHall 1 IICpeaaroTCa OCHOBHOMY IIPO-



neccey. Cxema BSaHMOHeﬁCTBHH MMpouecCCoOB, MMOPAIOK IICPCaadn JaHHBIX B KaHAI U

CTPYKTYypa NOAroTaBJIMBACMBbIX JAHHBIX ITOKAa3aHbI HUKC!

OcHOEHOH nportecc PO IIpouecc P1 IIporuece P2 PL
Co3qaHHe KaHATOR O:¥HaHHe CHTHATA CHrHaI Kanan PO
Cosamme nporiecca Pl P2(D)
CoznanHe rpoLecca P2 \
OBpaBoTKa JAHHBIX H3 Obpaborka Aan-*| [[OATOTOBKA JaH-
HBIX B KaHal
kaHana HBIX B KaHaT CIpYKTy pa ITOAT0TaRHRae MbIX JaHHBIX
OKHIaHHE 3aBePIICHHS ‘—I— Tocbuika cHrHa-
TIPOLIECCOR 3ap epmenue P1 | 12 I Ne npouecml CoofleHHe OT NpoLiecca
| 3aBepmerine P1 4 Gaiira 40 Gaitr

O6paboTKa JaHHBIX OCHOBHBIM IMPOIECCOM 3aKJIFOYAETCA B YTEHUU HUHEOP-
Mall¥ 13 MPOrpPaMMHOTr0 KaHaja u neyatu e€. KpoMe Toro, mocpecTBoM BbLAA4H
COOOIIEHU HEe0O0X0IUMO MH(POPMUPOBATH 000 BCEX ATarax padOThl MPOTPAMMEI
(co3maHue mpoliecca, 3aBepIIeHNEe MOChUIKH JaHHBIX B KaHAMI U T.J.).

9. Ucxoansiil mpornecc co3faeT aBa nporpammubix kanana K1 u K2 u mo-
poxknaer nBa mnpoiecca P1 u P2, kaxapiii ©3 KOTOPBIX TOTOBUT JaHHBIE JUIsl 00pa-
OOTKHM MX OCHOBHBIM IporeccoM. [loarorasiauBaemele nanHble npouecc P2 mome-
maet B kaHan K1, 3aTeM oHu oTTyzAa untatorcs npoieccom Pl, mepenuckiBatoTcs B
kaHan K2, nononHstorcss cBOMMM JaHHbIMU. CXema B3auMOJICUCTBUS MPOLIECCOB,
NOPSIZIOK Tepefauyr JTaHHBIX B KaHAI U CTPYKTypa MOATOTaBIMBAEMBIX JAHHBIX

I/I306pa>KCHI>I HUKC!

OcHOPHOH npoLiecc PO IIpouecc P1 IIponecc P2
CozflaHHe KaHAIOB O:xHAaHHe CHTHATa CHruan
Cosaanee npolifecca Pl
CoznaHse npoliecca P2 N
O6paboTKa JaHHEIX H3 ObpabdoTKa JaH- Tloaroronka AaH-
KaHaa HEIX B KaHai AR It CIPYKIypa 04T OTABJHBAE MBIX JaHHBIX
O:xHIaHHE 3aBePIIEHHA ‘—I— TochUka CHIHA-
TIPOLIECCOR ‘—‘ 3apepmenne P1 | @ | NQUPOU':CC“{ CoofimenHe OT IpoLieCca
| 3aBepmieHHe Pl 4 GaiiTa 40 Gair

P1
o ] L [ —

P1{I)

OO0paboTKa JaHHBIX OCHOBHBIM IPOIIECCOM 3aKIIOUYAETCs B YTCHUH HMHGOP-
Manuu U3 nporpammHoro kanana K2 u nmeuatu e€. Kpome Toro, mocpeacTsoM BbI-
a4 cooOuIeHnit HeoOXoauMo HMH(OPMHUPOBATH 000 BCEX 3Tamax paboThl Mpo-

I'paMMBI (COBI[aHI/IC IMponecca, 3aBCPUICHUC ITOCBIUIKN JAHHBIX B KaHAJI K T.I[.).



JlaGoparopHnasi paGora 6
MopaeaupoBanue padoTbl HHTEpPIpeTaToOpa

Heab pabdoThl: MpakTUYECKOE OCBOCHUE CPEACTB YMPABICHUS peCcypcamu
OC UNIX nHa ocHOBe pa3pabOTKH MpOorpaMMbl, MOJEIUPYIOIIEH padoTy HHTEp-
mpeTaropa B IUIAHE CO3JAaHHS MPOIECCOB, PEATU3YIOMNUX KOMAHIBI B KOMaHIHOM
CTPOKE, UX CUHXPOHHU3ALIUU U B3aUMOJICUCTBUIO MO IAHHBIM.

TeopeTuyeckoe 060cHOBaHHE

[Ipy BBIONHEHUHM ONEpPAIMK TEPEHANPABICHHUSI BBOJIa-BHIBOJA BA’KHBIM
MOMEHTOM SIBJISICTCSI HacJIeZJOBaHUE TTOJIh30BATEIBCKUX JECKPUITOPOB, OCYIIIECTB-
JsIeMOE ¢ TTIOMOIIBI0 CHCTEMHBIX BbI30BOB dup() ufentl().

Cucremubiii Bb130B dup() 0OpabaThiBacT CBOW €IMHCTBEHHBIN MapamMeTp Kak
MOJIb30BATENIbCKUN JIECKPUIITOP OTKPBHITOro ¢aiiia W BO3BpaIlaeT IEI0e YHCIO,
KOTOPOE€ MOXKET OBITh HCIIOH30BAHO KaK €Ie OJIUH IMOJIh30BATCIBCKUIN JIECKPHII-
Top TOTrO k€ (haitna. C MOMOIIBI0 KOMHUH TMOJIb30BATEIHCKOTO JECKpUNTOpa (aiiina
K HEMY MOKET OBITh OCYIIECTBIICH JOCTYI TOTO K€ THIIA U C UCIOJb30BAaHUEM TO-
ro K€ 3HAYCHUS yKa3aTeNsl 3alUCH-YTEHUS, YTO M C MOMOIIBI0 OPUTHHAIHHOTO
MOJIb30BATENIBCKOTO JIECKpUIITOpa (haiiia.

Cucremusii Bb130B fentl(), nmerommii popmar

int fentl(int fd, char command, int argument);

BBITIOJIHAET JEHCTBUA IO Pa3/CNICHUIO TMOJIb30BATEIbCKUX JAECKPUITOPOB B
3aBUCUMOCTH OT TISTH 3HAYCHUH apryMenta command, cnenuduiiipoBaHHBIX B
daiine fentl.h. Hanmpumep, npu 3Hauenun Broporo aprymenta, pasaoro F DUPFD,
cucteMHblii BbI30B fcntl() Bo3Bpaiaer mepBbiii CBOOOJHBIN jAecKpuntop (aiina,
3HaYE€HHWE KOTOPOTO HE MEHBIIE 3HAYCHHS apryMeHTa argument. TOT IMOJIH30Ba-
TEIBCKUNA AECKpUNTOp (ailna AoKeH ObITh KOMMEN MOJIb30BaTENbCKOTO JECKPUII-
Topa (aiina, 3agaHnHoro aprymentom fd.

C momompio cucteMHBIX BbI30BOB dup() u fentl() momb3oBaTenbekue mpo-
rpaMMbl, a Takke U uHTepnperarop komanj Shell peanusyror kaHamel U mepe-
Ha3HAUYCHHWE CTAHIAPTHOTO BBOJA W CTAaHAAPTHOrO BhIBoAa Ha ¢ain. Ilycts,

HalpuMep, HEKOTOpask MporpaMMa prog YUTAET JJaHHbIE U3 CTAHJAPTHOTO BXOJHO-



ro TMOTOKA W BBIBOAWT PE3YIbTaThl B CTAHMAAPTHBIN BBIXOJHOW MOTOK. [y TOTO,
9qTOOBI Ta e MporpamMMa YHhTalia JaHHbIe U3 (Qaiiia aa.txt, a OCyIIeCTBIsAIa BBIBO
B (paitn bb.txt, HEOOXOAMMO BBITIOJHUTD:

#include <fcntl.h>

int fd, fd2;

fd = open("aa.txt", O_ RDONLY);

close(0);

fentl(fd,F DUPFD,0);

fd = open("bb.txt", O WRONLY | O CREAT);

close(1);

fentl(fd2, F_ DUPFD, 1);

execlp("prog", "prog", 0);

Wurepnperarop Shell mpencraBimser coOoli OOBIYHYIO, C TOYKH 3PEHUS
I0JIB30BATEIISI, IPOrPAMMY, KOTOpasi B XOJie¢ CBOEro (DYHKIIMOHHPOBAHUS CO3MaET
MIPOIIECCHI, PEeaTU3YIONINe MPOCThIE KOMaHbl KOMAaHIHOTO SI3bIKa, BBITOIHICT TIC-
pEeHaIpaBIeHUE BBOJA-BBIBOJIA, CTPOUT IIPOrpaMMHBIC KaHAIBI MEXIy KOMaHIaMU
u 1.1. Hampumep, cxemy 00pab0OTKHM KOMaHTHON CTPOKH

cat < a.txt | sort | pr
WHTEPIPETaTOPOM KOMAaHJI, OIyCKas JCTalld, CBS3aHHBIC C HACIEIOBaHUEM JIc-

CKpUNTOPOB (haiiJIoB, MOKHO MPEJICTABUTH B BUJIE:



HureprpeTaTop ia.txl:

Read ST cat()

open ("atxt"y | [ " SRR ——» exit) [
p%pe(fdl) fd1[1]
pipe(fd2) l fd1[2]
fork(j ..... - execv("sort") | — sm:t(j L
fork() exif()

e ‘ pe() fd2121
22::8 EEl execv("pr") ¥ exit() g
wait()

BapuanTsl 3a1annii K 1a0opaTtopHoii padore

1. CoctaBuTh nporpamMmy, MoAeIUpyroIy padoty Shell-unreprperaropa
npu 00paboTKe KOMaHAHOW CTPOKHM, yKa3zaHHOW B Bapuante. [Ipm peanuzaruu
porpaMMbl MyTEM BbIJa4M COOOIIEHUN UHPOPMUPOBATH 000 BCEX JTamax ee pa-
00THI (CO3/1aH MPOIIECC, BHIMTOJIHEHUE KOMaHAbl 3aKOHYEHO U T.J.).
Bapuanr 1. (cc prl.c & cc pr2.c) && cat prl.c pr2.c > prall.c.
Bapuanr 2. we -¢ < a.txt & we -¢ < b.txt & cat a.txt b.txt | wc -¢ > c.txt.
Bapuant 3. who | we -1 & ps | we -L.
Bapuant 4. tr -d "[p-z]" < a.txt | wc -¢c & wc -¢ < a.txt.
Bapuanrt 5. Is -la > a.txt & ps > b.txt; cat a.txt b.txt | sort.
Bapuanr 6. Is -lisa | sort | we -1 > a.txt.
BapuanT 7. cat a.txt b.txt c.txt | tr -d "[a-1]" | wc -w.
Bapuanr 8. Is -al | we -1 && cat a.txt b.txt > c.txt.
Bapwuant 9. tr -d "[0-9]" < a.txt | sort | uniq > b.txt.

BapwuanT 10. Is -al | grep "April" | we -1 > a.txt.



JlaGoparopuasi paGora 7
Me:xnpoieccHoe B3auMo/IeiicTBHE MPOrpaMm

Heab padorwl: ocBoeHue cpeacts IPC; Hanmucanue mporpamMm, MCIOJIb3Y-
IOIKUX MeXaHu3M cemadopoB, O4epeaeil COOOIIEeHUI, CETMEHTOB pa3leiseMoi
MaMSTH.

TeopeTuueckoe 060cHOBaHUe

Mexanusm [PC (Inter-Process Communication Facilities) Bkirouaer:

- cpenacTBa, 00eCleynBaOIINe BO3MOKHOCTh CHHXPOHU3AINH TPOIIECCOB
MIpU JOCTYII€ K COBMECTHO UCIOIb3yeMbIM pecypcaM (cemadopsl - semaphores);

- CpeACTBa, 00CCIICYNBAIONINE BO3MOKHOCTD MTOCBIIKH MPOIIECCOM COOOIIIE-
HUH APyroMy MPOU3BOJILHOMY TIpolieccy (odepenn COOOIeH - message queries);

- cpeiacTBa, 00ecreynBaroie BO3MOXKHOCTh HAJIMYUSL OOIIeH AJisi mpoliec-
COB IaMATH (CETMEHTHI pazjaeisieMoit mamatu - shared memory segments).

Hanbonee o6mum monstueM IPC sBisercs Kiro4, XpaHUMBIH B OOIIECH-
CTEMHOW TabiuIle U 0003HAYAIOIIUNA OOBEKT MEXKIPOIECCHOTO B3aMMOJICHCTBUSI,
JOCTYITHBIN HECKOJBLKUM Mporieccam. O003HaYaeMBbIii KITFOUOM OOBEKT MOXKET OBIThH
ouepeibio coo0IeHn, HA00POM ceMapOpPOB UITM CETMEHTOM Pa3IeIsIeMON TaMSTH.
Kitou umeet tum key t, cocTaB KOTOPOTO 3aBUCHUT OT PEaTM3alliN U OMPEACTIICTCS
B (paitnesys/types.h. Kirtou uicmonbs3yercs 15 co3manusi 00beKTa MEXITPOIIECCHOTO
B3aMMOJICUCTBUS WM TOJTYYEHHUS JOCTyINa K CyIIeCTBYyroIeMy o0bekTy. OOe
OTIepaIliy BBITIONHSIIOTCS MMOCPEACTBOM omepanuu get. Pesynbsrarom omeparuu get
SBIISIETCSI €TO IIEJIOYHCIICHHBIN UACHTH(PUKATOP, KOTOPBIA MOXKET UCIOIb30BATHCS
B ApYTruX (QYHKIUSAX MEKIIPOIIECCHOTO B3aUMOICHCTBUSI.

Cemacghoprl

Js1ist paboThI ¢ cemadopaMu OAJIEP)KUBAIOTCS TPU CUCTEMHBIX BbI30BA!

- semget() A co3qaHus ¥ MOJy4YeHUs JOCTyIa K Habopy ceMa(opoB;

- semop() AJis MaHUMYJIUPOBAHUS 3HAYEHUSAMH ceMadopoB (3TO TOT CH-
CTEMHBI BbI30B, KOTOPHIN MO3BOJISET MPOIECCAM CUHXPOHU3UPOBATHCS HA OCHOBE

UCIIOJIb30BaHus ceMadopoB);



- semctl() AJ11 BBINOJHEHUS PAa3HOOOPAa3HbIX YNPABISAIOIIMX ONEpauui HaJ

HabopoMm cemadopoB.

HpOTOTI/IHBI NEPCUNUCIICHHBIX CUCTCMHBIX BBI3OBOB OIIMCAHLI B q)af/'max:

#include <sys/ipc.h>

#include <sys/sem.h>

CucremHbIi BbI30B semget() UMeeT CIeIyIONINI CHHTAKCHUC:

semid = int semget(key t key, int count, int flag);

Ero mapamerpamu siBnsitorcst kimtou (key) Habopa cemadopoB U IOTMOJIHU-

tenbHble Quaru (flags), onpeaenennsie B <sys/ipc.h>, uncio cemadopoB B Habope

cemadopoB (count), 00IaAFOIIMX OJHUM U TeM K€ KI0uoM. CHCTEMHBIA BBI30B

BO3BpamaeT wuaeHTudukarop Habopa cemadopoB semid. Ilocine BwI30- Ba

semget() MHAMBUAYaJIbHBIA ceMapop HACHTUPUIUPYETCS HACHTHPUKATOPOM

Habopa cemadopoB U HOMEPOM ceMadopa B 3ITOM Habope.

diaru CUCTEMHOTO BbI30Ba semget() MpuBeeHbI B TAOIHIIE:

IPC_CREAT | semget() co3maet HOBBII cemadop i JaHHOTO Kitoda. Ecnu ¢uar
I[PC_CREAT ne 3anan, a Habop ceMadopoB ¢ yKa3aHHBIM KITFOUOM
yKe CYIIEeCTBYET, TO OOpaIiaronIuiicss Mporecc MOIyIHT
UIeHTH(PUKATOP CyIIeCTBYIONMEro Habopa cemadopon

IPC EXLC @unar [PC_EXLC Bmecte ¢ ¢uarom [PC_CREAT npennaznauen

JUTSL cO3J1aHus (M TOJIBKO Uil co3anusi) Habopa cemadopos. Eciu
Habop cemadopoB yke CyllecTByeT, semget() Bo3Bpatur -1, a cu-
CTEeMHas nepeMeHHasi errno OyeT coaepkarh 3HaueHue EEXIST

Munanmue 9 6ut nara 3aaroT mpaBa A0CTyna K Habopy cemadopoB.

CucremHublii Bb130B semctl() umeer ¢popmar:

int semctl (int semid, int sem_num, int command, union semun arg);

rae semid - 3To uaeHTudukarop Hadbopa cemadopon, sem_numb - Homep cemado-

pa B rpynne, command - KoJ ONepaiuu, a arg - ykazarelb Ha CTPYKTYpY, COAEp-

AKUMOE KOTOPOM UHTEPIPETUPYETCS O-PA3HOMY, B 3aBUCUMOCTH OT ONIEPALIUH.

CrpykTypa msg uMeeT BU:

union semun

{

int val;




struct semid_ds *buf;
unsigned short *array;

B

C nomoristo semctl() MOXKHO:

- YHHUYTOXXHUTh HAOOp ceMadOopoB WM WHAUBUAYAIbHBIN cemadop B yKa3aH-
Hoii rpynme (IPC_RMID);

- BepHYTh 3HadeHue otnenbHoro cemadopa (GETVAL) wiu Bcex cemado-
poB (GETALL);

- YCTaHOBUTH 3HaueHue otaenbHoro cemadopa (SETVAL) unu Bcex cema-
¢dopos (SETALL);

- BEpHYTh unciio ceMadopoB B Habope cemadopos (GETPID).

OCHOBHBIM CHCTEMHBIM BBI30BOM JIJISI MAHUITYJIMPOBAaHUS ceMaoOpoM SBIISI-
eTcs:

int semop (int semid, struct sembuf *op_array, count);
rae semid — 3TO paHee MOMyYeHHBINH ASCKPUIITOP TPYMIbl ceMadopoB, op array —
MaccHuB CTPYKTyp sembuf, ompeaesneHHbIX B (aiiie <sys/sem.h> u couepxaniux
OMMCaHMs orepanuii Haj cemadopamMu TPYMIbI, a count - pa3Mep TOr0 MacCHBa.
3HadeHKEe, BO3BPAIAEMOC CHCTEMHBIM BBI30BOM, SIBJISICTCSI 3HAYEHUEM ITOCIICTHETO
obpabotannoro cemadopa. Kaxaplii s1eMeHT MaccuBa Op_array MMEET Cleayro-
Y0 CTPYKTYPY (CTpyKTypa sembuf):

- Homep cemadopa B yKazaHHOM Habope cemadopoB;

- onepanus Haja ceMadopom;

- ¢aru.

Ecnu yka3zanHble B MaccuBe Op array HoMmepa ceMadopoB HE BBIXOIST 3a
npeenbl o0mero pasmepa Habopa ceMadopoB, TO CUCTEMHBIN BBI30B TOCIIEI0BA-
TEJIbHO MEHSET 3HaUeHHne cemadopa (€cau 3TO BO3MOKHO) B COOTBETCTBHH CO 3Ha-
YeHHEM TIO0JIsl «orepanus». Bo3MoKHBI TpH cirydast:

1. OTpunatenbHOE 3HAUEHHUE Sem_Op:



- €CJIM 3HAYEHHUE TOJIsI OTIEpPAIH Sem_Op OTPHUIATENBHO, H €r0 a0COTIOTHOE
3HaUYE€HHE MEHbBIIIE WJIM PaBHO 3HA4YeHHIO ceMadopa semval, To sapo mpubdaBiIseT
3TO OTPUIIATENHFHOE 3HAUCHUE K 3HAUCHUIO ceMadopa;

- €CJIHM B pe3yJibTaTe 3HaueHue cemadopa cTano HyJEBBIM, TO SAPO aKTHBH-
3UpYET BCE MPOIIECCHI, 0XKUIAI0IINE HYJIEBOTO 3HAUE€HUs 3TOro cemadopa;

- €CIIi JK€ 3HAYCHHWE IOJIS OIepaly sem_op 1Mo aOCONIOTHON BEITUYHHE
oonbie cemadopa semval, To sIAPO yBEIUUYMUBAET HA €AMHUILY YHUCIIO MPOIIECCOB,
OKUJIAIONINX YBEJIIMYEHUs 3HaUeHUs cemMadopa U yCHIILIISAET TEKYIIUH MpoIecc 10
HACTYIUICHHSI 9TOTO COOBITHSI.

[TonoxurenbHoe 3HaueHwe sem op. Eciu 3HadeHue mnons onepa- UUu
sem_op MOJOKUTETHLHO, TO OHO MpUOaBIseTcs K 3HaueHuio cemadopa semval,a Bce
MPOIECCHI, OXUAAIOIINE YBEIWYCHHS 3HAYeHUs cemadopa, aKTUBU3UPYIOTCS
(mpoOyxnatorcs B TepmuHosiorun UNIX).

HyneBoe 3nauenne sem_op:

- €CIM 3HAauYeHHWE MOJIA OINEepalfy Sem_Op PaBHO HYJIO, TO €CJIH 3HAYCHHE
cemadopa semval Takke paBHO HYJIO, BRIOUPAETCS CICTYIONTUI JIEMEHT MacCH-
Ba Op_array;

- €CJIM K€ 3HaueHue cemadopa semval OTIIMYHO OT HYJISI, TO AAPO YBEIUYU-
BaeT Ha €JMHUILYy YUCIIO MPOIIECCOB, OXKHUIAIONIMX HYJIEBOTO 3HAaYeHUs cemadopa,
a 0OpaTUBIINIICS MPOIIECC IEPEBOAUTCS B COCTOSIHUE OXKHUTAHUS.

[Tpu ucnonp3oBanuu ¢uiara [IPC_ NOWAIT sinmpo OC UNIX He Gmokupyer
TEKYIIHIA TPOIECC, a JIMIIb COOOMIAET B OTBETHBIX MapaMeTpax O BO3ZHUKHOBEHUU
CUTYyaIluH, MpUBeAIeii Obl K OJOKHMPOBAHHUIO MpoIllecca MpU OTCYTCTBUHU (ia- ra
IPC_NOWAIT.

Quepedu coobujenutl

Jliis obecrieueHrst BO3MOKHOCTH 0OMEHa COOOIIEHUSIMHU MEX]1y IPOLEeccaMu
MEXaHU3M OYepeiel OICPKUBACTCS CISAYIOIMMHU CHCTEMHBIMH BBI30BAMHU:

- msgget() 171 00pa3oBaHUS HOBOM OYEpeaM COOOIICHUU WM TOTYyYCHHS
JIECKPHUIITOPA CYIIECTBYIOIICH OUepen;

- msgsnd() J1st MTOCTaHOBKH COOOIIEHHUS B YKa3aHHYIO OYepeib COOOIICHUH;



- msgrev() Ut BBIOOPKH COOOIIEHUS M3 OYepeIn COOOIIEHHIA;

-msgctl() nans  BBIMOJAHEHUS psAda  YHOPaBISAIOMUX  JEHCTBUM.

[IpoTOoTHUTIBI IEPEUHCIIEHHBIX CUCTEMHBIX BHI30BOB OMTUCAHBI B (haiinax:

#include <sys/ipc.h>
#include <sys/msg.h>

ITo cucremnomy BbI30BY msgget() B oTBeT Ha ko4 (key) u Habop diaros
(MOJIHOCTHIO aHANIOTHYHBI (pyiaramMm B CUCTEMHOM BbI3oBe semget()) sapo mbo co-
3[1a€T HOBYIO Ouepe/ib COOOIICHUI U BO3BpAIIAET IMOJIb30BATEII0 UACHTU(PUKATOP
CO3JIaHHOW odepean, JTMO0 HAXOTUT AJIEMEHT TaOIHUIBl ouepenell cooomeHui, co-
JepKaluid yKa3aHHBIA K04, ¥ BO3BpAIlaeT COOTBETCTBYIOUINI MACHTU(PHUKATOP
ouepeu:

int msgqid = msgget(key t key, int flag);

JUis momelieHusi COOOIIEHHS B OdYepedb CIY)XUT CHUCTEMHBIH BBI-30B

msgsnd():
int msgsnd (int msgqid, void *msg, size t size, int flag);

rJie mSg - ATO yKa3aTeidb Ha CTPYKTYPY IJIMHOM Size, COACPIKAILYIO ONpeesIeMbIii
[MOJIb30BATEIEM ILIEJIOYNCIIEHHBI THUIO COOOIIEHUS W CHUMBOJIBHBIA MAaCCHUB-
COOOIIIEHHE.

CrpykTypa msg uMeeT BU:

struct msg

{

long mtype; /* tun cooOienust */

char mtextf SOMEVALUE]; /* texct coobmenust (SOMEVALUE - no6o¢e)
*/

s

[TapameTtp flag onpenenser necTBUS AIpa MPH BBIXOJE 3a MPEEIbI I0My-
CTUMBIX pa3MepoB BHyTpeHHel Oydepnoit mamsatu (¢uar [PC_ NOWAIT co 3Ha-
YEeHUEM, PACCMOTPEHHBIM BBIIIIE).

VYcnoBusMHU yCIienTHONW OCTaHOBKY COOOIIEHUS B OUEepeb SABIISIOTCS:

- HAJIMYME MpaB Mpoliecca Mo 3alKCy B JaHHYIO OYepeib COOOIEHNUI;



- HEMpPEBBIIIEHUE JIJTMHON COOOIEHUS 3aJaHHOTO CHUCTEMOI BEpXHEro mpe-
nena;

- TIOJIOXKUTEIILHOE 3HAUYEHUE YKa3aHHOIO B COOOIICHUN TUIIA COOOIICHHUS.

Ecnu sxe oka3biBaeTcsi, 4TO HOBOE COOOIIEHUE HEBO3MOXKHO Oy(hepr30BaTh B
A/ipe MO MPUYMHE MPEBBIINICHUS BEPXHErO Mpejesia CyMMapHOW JJIMHBI cOOOIe-
HUMN, Haxoasmuxcs B JanHoi ouepenu cooduienuit (daar [IPC_ NOWAIT nipu aTom
OTCYTCTBYET), TO OOpaTUBIIUICS MpPOIECC OTKIAAbIBaeTCs (YCBILIAECTCS) A0 TeX
op, TMOKa OdYepeab COOOIIEHUH HE Ppa3rpy3UTCs MPOLECCAMU, OKUIAIOUIUMHU
MOJIyYEHHS] COOOIICHHIA.

Jl1st mpriemMa coOOIIEHUS UCTIONB3YETCSl CHCTEMHBIN BBI30B MSZrev():

int msgrev (int msgqid, void *msg, size t size, long msg_type, int flag);
CuctemubIit Bb130B msgctl():
int msgctl (int msgqid, int command, struct msqid ds *msg_stat);

UCIIOJIb3YETCS:

- JUIsL OTIpOCa COCTOSTHUS OIuMcaTessi ouepeau coodienui (command =
[PC_STAT) u noMmelieHus ero B CTpyKTypy msg_stat;

- m3Mmenenus ero coctosaus (command = [PC_SET), nanpumep, usmeHneHus
paB I0CTyNa K OYEpeiu;

- Ui YHUYTOXKEHUS YKa3aHHOM odepeAau coobmeHuid (command =
[PC_RMID).

Paboma c pazoenaemoii namamoio

Jl1s1 pa®oThI ¢ pazaesisieMoil TaMAThIO UCTIOIB3YIOTCS CUCTEMHBIE BBI3OBBI:

- shmget() co3maeT HOBBIM CErMEHT pa3esieMON MaMsITH WU HAXOJIUT CY-
LIECTBYIOLIUI CETMEHT C TEM XK€ KIHYOM;

- shmat() mogkir0O4aeT CETMEHT ¢ YKa3aHHBIM OMHUcCATeNIeM K BUPTyalbHOU
naMsATHh 0OpalaroLerocs nporecca;

- shmdt() oTkr09aeT OT BUPTYaTBbHOMN MaMSTH paHee MOAKIIOYCHHBIN K HEeH
CErMEHT C yKa3aHHBbIM BUPTYaJIbHBIM aJIpECOM Hauaja;

- shmctl() cmy>xxutr ang ynpaBiaeHusi pa3HOOOpPa3HbIMM NapaMeTpaMH, CBS-

3aHHBIMH C CYIICCTBYIOIIUM CCITMCHTOM.



[TpoTOoTHUTIBI MEPEUNCICHHBIX CUCTEMHBIX BRI30BOB OMUCAHKI B (haiiiax:

#include <sys/ipc.h>

#include <sys/shm.h>

[Toce Toro, kKak CErMEHT pa3esieMOl MaMsITH TMOJKIIOYCH K BUPTYaIbHON
naMsTH Tpoliecca, TOT MPOIECC MOXKET 00pamaThCs K COOTBETCTBYIOIIUM 3Jie-
MEHTaM MMaMSAITH C UCII0JIh30BaHUEM OOBIYHBIX MAITUHHBIX KOMaH/ YTCHHSI U 3aIH-
CH.

CucmemHnulii 661306
int shmid = shmget (key _t key, size t size, int flag);

Ha OCHOBaHWU IapaMeTpa Size OINpeaemseT KelaeMblil pa3Mep cerMeHTa B OaifTax.
Ecnau B Tabnuie pazaenseMoil maMsaTH HaXOJIUTCS AJIEMEHT, COoAep Kalluil 3a1aH-
HBIM KITFOY, M TIpaBa JOCTyla HEe IPOTUBOPEYAT TEKYIIIUM XapaKTepUCTHKaM o0Opa-
IIAIOIIErocs MpoIlecca, TO 3HaYCHHEM CUCTEMHOTO BBI30Ba ABIISETCS UICHTHU(HUKA-
TOp CYHIIECTBYIOIIETO CerMeHTa. B MpOTUBHOM cilydae cO3/1aeTCs HOBBIN CEIMEHT C
pa3MepoM HE MEHbIIIE YCTAaHOBIEHHOTO B CHCTEME MHUHHMAJBHOTO pa3Mepa Cer-
MEHTa pa3/esieMOil TaMsATh U He OOJIbIIEe YCTAHOBIEHHOTO MaKCUMaJIbHOTO pa3-
Mepa. Co3laHue CerMeHTa He 03HAayaeT HEMEIJIEHHOTO BBIJEJICHMS MO/ HEro oc-
HOBHOM TIaMSTH | 3TO JIEHCTBHUE OTKJIAJILIBAETCS /IO BHITIOJHEHUS TIEPBOTO CUCTEM-
HOTO BBI30Ba TMOJKJIIOYECHHS CETMEHTAa K BUPTYaJIbHOM MaMITH HEKOTOPOTO MpO-
necca. @naru [PC_CREAT u [IPC_EXCL aHanorn4asl paCCMOTPEHHBIM BBILIE.

[ToakmroueHne CerMEHTa K BHUPTYyaJIbHOW MAaMSATH BBITIOIHSIETCS ITyTeM 00-
panieHus: K CMCTeMHOMY BbI30BY shmat():

void *virtaddr = shmat(int shmid, void *daddr, int flags);

[Tapametp shmid - 3T0 paHee T™OIyYECHHBIH HACHTU(HUKATOP CETMEHTA,
a daddr - »enmaeMblil TpoIIECCOM BUPTYaIbHBIN aJpec, KOTOPBIM JTOTKEH COOTBET-
CTBOBATh Hayaly CETMEHTA B BUPTYaJbHOW MaMsTH. 3HAYEHUEM CHCTEMHOTO BbI-
30Ba sIBIIsIETCS (DaKTUUYECKUW BUPTYaJbHBIA ajpec Hadana cermeHrta. Eciu 3Haue-
auem daddr sBnsercss NULL, sinpo BbiOMpaeT Hanbosnee yAOOHBIH BUPTYabHBIHI
aJipec HayaJla CEerMEeHTa.

daru cucTeMHOro Bb3oBa shmat():



SHM RDONLY | a1po noak/Ir04aeT y4acTOK NaMsiTh TOJIbKO JUIsl YTEHUSL.

SHM RND OMpEeNeIIIeT, €CIM BO3MOXKHO, CITOCOO 00padOTKU HEHYJIEBOTO
3HaueHus daddr.

JIJist OTKIIFOUEHMSI CErMEHTa OT BUPTYaIbHOM MaMSITH UCIIOJIb3yETCS] CUCTEM-
HbII BbI30B shmdt():

int shmdt(*daddr);

rae daddr - 3To BUpTyalIbHBIN aJipec Hayaia cerMeHTa B BUPTYyaJIbHOUM mamsi-
TH, paHee MOJTYUYEHHBIN OT CUCTEMHOTr0 BbI30Ba shmat().

Cucremubiii Bb130B shmctl()

int shmctl (int shmid, int command, struct shmid ds *shm_stat);

10 CUHTAKCHUCY U Ha3HAYEHUIO MOJHOCTHIO aHaornyeH msgcetl().

BapuanTtsl 3agaHuii K 1adopaTopHoii padorte

1. /IBa mouepHUX Mpouecca BBINOJHAIOT HEKOTOPhIE LMKl padboT, nepena-
Basl MOCJE€ OKOHYAHUS OYEPEHOrO IMKJIA Yepe3 Oouepeab COOOUICHUM POIUTENb-
CKOMY MPOLIECCY OYEPEAHBIE YETHIPE CTPOKU HEKOTOPOT'O CTUXOTBOPEHUS, IIPU 3TOM
IIEPBBIM MPOLECC MEPENAECT HEUETHBIE YETHIPEXCTUIBS, BTOPOU - YeTHBIE. [{UKITbI
paboT mpolieccoB He COANaHCHUPOBAHBI MO BpeMEHU. PonuTenbckuil mpo- 1ecc
KOMIIOHYET M3 TIepelaBaeMbIX (parMeHTOB 3aKOHUYEHHOE CTHUXOTBOPEHHE W
BBIBOJIUT €T0 MO 3aBepUICHHH paboThl 000MX mpoiieccoB. Pemmth 3amauy ¢ uc-
M0JIb30BaHUEM armapara cemadopoB.

2. JIBa modepHuUX mpouecca BBIIOJHAIT HEKOTOPbIE LUKIBI padboT, nepena-
Basl I10CJIE OKOHYaHUS OYEPEIHOr0 LHUKJA Yepe3 OJUH U TOT XK€ CETMEHT pas3zels-
€MOM MaMATH POAUTEIBCKOMY IMPOLECCY OYEPEAHBIE YETBIPE CTPOKU HEKOTOPOTO
CTUXOTBOPEHMS, IPA HTOM IEPBBIN MPOLECC NEPEAACT HEUETHBIE YETHIPEXCTUILIBS,
BTOpOH - yeTHble. [{ukibl paboT mpoiieccoB He cOamaHCUPOBAHBI 1O BpeMeHH. Po-
JTUTENbCKUN TPOIECC KOMIIOHYET M3 IepeJaBaeMblX (parMeHTOB 3aKOHYEHHOE
CTUXOTBOPEHHE M BBIBOAMT €ro IO 3aBeplieHHH paboThl 00ouX mpoieccoB. Pe-

IIUTB 3aaa49y € UCITIOJIb30BAHHUCM aIlllapaTta CGMa(l)OpOB.




3. Yerblpe IOYEPHUX MPOIECCA BBIMOJIHIIOT HEKOTOPBIE LUKIBI paboT, me-
pelaBas Iocjie OKOHYaHUs OYEPEIHOrO UKIIA Yepe3 OJUH U TOT K€ CETMEHT Pa3-
JENAeMON MaMATH POAUTEIBLCKOMY IMPOLECCY OYEPEAHYIO CTPOKY HEKOTOPOTO
CTUXOTBOPEHMS, TIPH ATOM IEPBBIN Ipoliece nepeaaet 1-1o, 5-10, 9-10 u T.11. CTpoO-
KM, BTOPOH - 2-10, 6-10, 10-10 U T.J. CTPOKHU, TpETUi - 3-10, 7-10, 11-10 U T.1. CTpO-
KU, YETBEPTHIH - 4-10, 8-10, 12-10 U T.4. cTpoku. LUkl paboT mporeccoB He cOa-
JTAHCUPOBAHbI IO BpeMEHU. POIUTENbCKUI MTPOIIECC KOMIIOHYET U3 NEpeaaBaeMbIX
(dbparMeHTOB 3aKOHUEHHOE CTUXOTBOPEHHE U BBIBOJIUT €T0 IO 3aBEPIICHUN PaOOTHI
BCEX MPOIECCOB. PermmTh 3a7a9y ¢ HCTIOIB30BAHUEM armaparta ceMadopos.

4. Tlporpamma moaenupyet padoty npumutuBHoi CYBJI, xpansiei enuH-
CTBEHHYIO TaOJUIly B OMIEPATUBHOM MaMATU. BBITIOMHAS HEKOTOpPHIE MUKIIBI PadoT,
K nmopoxaeHHbIX TpoIeccoB MOCPEICTBOM Ouepear COOOIECHU MepeaatoT poau-
TEJILCKOMY TPOIIECCY HOMEP CTPOKH, KOTOPYIO HYXKHO yAalduTh U3 TaOmuubl. Po-
JUATEIILCKUI MPOLIECC BBINOJIHIET YKA3aHHYIO ONEPAlMI0 U BO3BPAIIACT COJEPKHU-
MO€ yIaJE€HHOU CTPOKH.

5. IIporpamma monenupyet padoty npumutuBHO CYBJI, xpansiein equH-
CTBEHHYIO TaOJUIly B ONEPATUBHOM MaMATU. BBIMOMHAS HEKOTOpPbIE LUKl padoT,
K mopoxJ1IeHHBIX MPOIIECCOB MOCPEACTBOM OYEpPEIU COOOIICHUM MepeatoT poau-
TEJIbCKOMY IPOLIECCY HOMEP CTPOKHU U €€ COJAECPKUMOE, HA KOTOPOE HYKHO HU3MeE-
HUTh XPAHSIIMECS B HEW JTaHHbIE. POAUTENBbCKHUI POIIECC BBIMOJIHIET YKA3aHHYIO
OTIEPALIMIO U BO3BPAILAET CTAPOE COAEPKUMOE UBMEHEHHOM CTPOKH.

6. [Iporpamma moxpenupyet pabory npumutuBHoit CYB], xpansiieit enun-
CTBEHHYIO TaOJIMIly B ONMEPATUBHON MaMATH. BBIMOIHSS HEKOTOPhIE IUKJIIBI padoT,
K mopokIeHHBIX TPOIECCOB MOCPECTBOM OUEpPEaN COOOIICHU MepeaatoT PoIu-
TEIBCKOMY IPOIIECCY COAEPKUMOE CTPOKHU, KOTOPYIO HY>KHO JI00aBUThH B TaOJIUILY.
Poaurenbckuil mporecc nmpoBepsieT, HET JU B TAOJIMIIE TAKOH CTPOKH, U, €CIIH HET,
n00aBIIE€T CTPOKY M BO3BPAIAET KOJIMUECTBO XPAHAIIUXCS B TAOJIUIIE CTPOK.

7. UeThlpe DOYEPHUX TMPOIECCA BBIMOJHIIOT HEKOTOPBIE ITUKIIBI paboT, me-
penaBasi 1Mocjae OKOHYAHUSI OUEPEIHOTO IUKJIA Yepe3 o4yepeab COOOIICHUN poju-

TEJIbCKOMY MPOIIECCY OYEPETHYIO CTPOKY HEKOTOPOr0 CTUXOTBOPEHHUS, MPU STOM



MIEPBBIN Mpouecc nepeaaet 1-1, 5-10, 9-10 u T.11. CTPOKU, BTOPOH - 2-10, 6-10, 10-10
U T.J. CTPOKH, TpeTuil - 3-10, 7-10, 11-10 U T.J. CTPOKH, YETBEPTHIH - 4-10, 8-10, 12-
10 U T.1. cTpoku. L{ukibl paboT mporieccoB He cOamaHCHpOBaHBI O BpeMeHH. Po-
JTUTENCKUNA TpOIIecC KOMIIOHYET W3 TMepefaBaeMbIXx (parMEHTOB 3aKOHYEHHOE
CTUXOTBOPEHHE U BBIBOJMT €0 MO 3aBEPIICHUH PabOThl BCEX MpOIEeccoB. Pemmuthb
3aJlayy ¢ UCIOJIb30BAHUEM armapara cemMapopoB.

8. PoguTenbckuil mpouecc NOMENaeT B CErMEHT Pa3AEsieMON NaMATH NMe-
Ha TPOrpaMM U3 MPEABIIYIINX T1a00paTOPHBIX PabOT, KOTOPHIE MOTYT OBIThH 3aITy-
IICHBI. BBIMONTHSSI HEKOTOPBIE IIUKIIBI PabOT, MOPOKIECHHBIEC MPOIIECCHI CTyYallHbIM
o0pa3oM BBIOMPAIOT UMEHA MPOTPaMM U3 TAOJHUIIbI CETMEHTA pa3feisieMOr Mnamsi-
TH, 3aIyCKAaIOT 3TH MPOrpPaMMBbl, U MPOJIOJIKAIOT CBOIO pabory. [locpencTBom am-
napara cemadopoB JA0HKHO ObITh 00€ecedyeHo, YTOObl HE ObLUTM OJHOBPEMEHHO 3a-
MyIIEHBI IBE IPOrpaMMBbl OT OJHOTO Ipolecca. B mporecce paboTsl yepes ouepennb
COOOIICHUI POAUTENbCKUHN TMpoliecC MHPOPMHUPYETCS, KaKue MporpaMMbl U OT
UMEHH KOTO 3aITyIICHBbI.

9. PoguTenbekuii mponecc moMemaeT B CErMeHT pasiesieMol MaMsITH uMe-
Ha MPOrpaMM U3 MPEAbIIYIINX Ja00paTOPHBIX pabOT, KOTOPhIE MOTYT OBbIThH 3aIly-
ICHbI. BBIMOMHSS HEKOTOPBIE KB PadOT, MOPOKAECHHBIE MPOLIECCHI CTyYallHbIM
o0pa3oM BBIOMPAIOT UMEHA MPOrpPaMM M3 TaOJMIIBI CErMEHTa pa3AesisieMon mamsi-
TH, 3aIlyCKaIOT 3TH MPOTPAMMBbI, U MPOAOIDKAIOT cBOIO paboTy. [locpeacTBom arm-
napara cemadopoB JOHKHO ObITH 00€CTIeYeHO, YTOOBI HE OBLTH OJHOBPEMEHHO 3a-
NYIIEHbI IB€ OJMHAKOBBIE MporpaMmMbl. B mporiecce paboThl yepes3 ouyepesib cooo-
[MICHUH POJUTENBCKUI Tpolecc WHHOPMUPYETCS, KAaKUE MPOrPaMMbl U OT UMEHH
KOT'O 3aITyIlEHBI.

10. IIporpamma monenupyeT pabOTy MOHUTOpa OOpPaOOTKU COOOIIECHMIA.
[TopokaeHHble Mpolecchl, 00NaNaoNe PANUYHBIMA PUOPUTETAMH U BBITOJ-
HSIOIUE HEKOTOPbIEC IUKIIBI paboT, MOCPEACTBOM OYeper COOOIICHUI MepenatoT
POIUTENHCKOMY TPOIECCY MMEHA MPOTpaMM U3 MPEABLAYIINX Ja00paTOpHBIX pa-

00T, KOTOpBIE UM JOJIKHBI OBITH 3amyiiieHbl. PoguTensckuii mpoiecc, oopadaThiBast



COOOIIIEHUSI B COOTBETCTBUU C UX MPUOPUTETAMH, CIEAUT, YTOOBI OJHOBPEMEHHO
OBLJIO 3aMyIlEeHo He 0oJiee TpeX MPOorpamm.
KoHnTpoJsbHbIe BOpochl

1. B yem pa3nuna Mexxy ABOMYHBIM U 00IIMM ceMadopamu?

2. Yem otnuuarorcs P() u V()-onepariuu oT OOBIUHBIX OIEpalMil yBeIUYe-
HUS ¥ YMEHBIICHHS Ha €IUHUILY ?

3. Jlyist wero ciay>kut Habop mporpaMMHbIX cpencts [PC?

4. Ins yero BBeZieHbI MaccoBble onepaiuu Haja ceMadopamu B OC UNIX?

5. KakoBo Ha3HaueHHE MeXaHU3Ma o4epeie cooOIeHuH ?

6. Kakue onepanuu Han cemadopamu cymiectByroT B OC UNIX?

7. KakoBo Ha3HaueHHE CUCTEMHOI0 BbI30Ba msgget()?

8. Kakue ycrnoBusi 1OJKHBI ObITh BBIOJHEHBI IS YCIEIIHON MMOCTAHOBKH
COOOIIIeHHS B OYEpeib?

9. Kak nmonyuuts mHGOpMALMIO O BIAJENbIE U MpaBax JOCTyNa Oouepeau
COOOILIEHHIT?

10. KakoBo Ha3HaueHHEe CUCTEMHOTO BbIzoBa shmget()?

JlaGopaTopHnasi paGora 8
KineHnT-cepBepHbIe B3aNMOAeHCTBHS MOCPEACTBOM COKETOB B PesKUMeE
TCP-coenuHeHNs
eab padoTbI: TPaKTUYECKOE OCBOCHHE MEXAHU3Ma COKETOB; MOCTPOEHUE
TCP-coenrHeHU 711 MEKIPOILIECCHOIO B3aUMOIECHUCTBUS MPOrpaMM KJIMEHTA U

cepBepa B MOJIEH "KIUMEHT-cepBep'.

Teoperuueckoe 000CHOBaHME
Cy1ecTByeT JIB€ MOJEIN B3aUMOJICHCTBUSA MEXAY MPOILIECCAMHU B CETU: MO-
nenb coenuHeHuit ¢ nporokojoM TCP (Transmission Control Protocol), u Mmoaens
nevtarpamm ¢ miporokoiom UDP (User Datagram Protocol). B nganHoit maGopa-

TOpHOﬁ pa60Te HCITIOJIB3YCTCA IICPpBast U3 HA3BAHHBIX MOI[CJICfI.



Jlasiee mpuBOATCS OCHOBHBIC IIIAaTH M HEOOXOAMMBIC CUCTEMHBIC BBI3OBHI JIJIS
BBITIOJIHEHUS OCHOBHBIX JTamoB IMpu pabore ¢ cokeramu B pexume TCP-
COCIMHCHHSI.

Aodpecayusn u coz3oanue cokema

CoBokymnHas uH(opmaiusa 00 ajapece, MopTe MporpaMmmbi-aapecara (abo-
HEHTA), MOJICITH COCAMHEHUS, MTPOTOKOJIC B3aUMOJICHCTBUS COCTABJISET TaK Ha3bl-
BaeMbIil COKET (KOHEeUHasi aDOHEHTCKas TOYKa), (popMaIbHO MPEACTABIISIFONINI CO-
O0M CTPYKTYpY MaHHbIX. CyIIECTBYET HECKOJIBKO BUIOB COKETOB:

. 00001eHHbIN cokeT (generic socket), ompenensiercs B (¢aii-
ne <sys/socket.h>:

struct sockaddr
{

u char sa_family; /* CemeiicTBO aapecoB (JioMeH) */

char sa_data[]; /* Anpec cokera */
53
COKETBHI JJIs CBSA3HU YEPE3 CETh, ONpeesatoTcs B daitie <netinet/in.h>

struct sockaddr in

{
u_char sin_len; /* Jlnuna nosist sockaddr in (nyist FreeBSD) */
u_charsin_family;  /* CemelicTBo aapecoB (oMeH) */

u_short sin_port; /* Homep mopra */
struct in_addr sin_addr; /* IP-agpec */
char sin_zero[8]; /* Ilone BeIpaBHUBAHUS */
3
rae
struct in_addr
{
n_int32 ts addr
¥

Co3znmaercs COKET IpH MOMOIIM CUCTEMHOTO BbI30Ba socket()



#include <sys/socket.h>

int socket (int domain, int type, int protocol);
napameTp domain - IOMEH CBsI3U, B KOTOPOM OYJET MCIIOJIb30BATHCA COKET (3Ha-
yenue AF INET - nns nomena Internet (coenunenue yepes ceth), AF UNIX - no-
MEH, €CJIM MPOLECChl HAXOAATCS HAa OJAHOM M TOM K€ KOMIIBIOTEPE); Mapa- MeTp
type ompenensier Tun cozaaBaemoro cokerta (3HaueHue SOCK STREAM - nmns
pexuma coequHeHuit, SOCK DGRAM - mnsa pexxuma aedtarpamm); mapa- METp
protocol ompeznenser uCHOAB3yeMBbId MpoTOKON (B ciydae protocol=0 mo
ymomuanuto aisa cokera tunma SOCK STREAM Oyner ucmosib30BaTh MPOTOKOJ
TCP, a nna cokera TunaSOCK _DGRAM - nporokon UDP).

[Tpu nmporpammupoBanuu TCP-coenuHeHUs TOIKHBI OBITH CO3/1aHBI COKETHI
(cucteMHbI BbI30B socket()) v B mporpamMmme cepBepa, U B IporpaMMe KIMEHTa, IPH
3TOM B 00€UX IPOrpaMmMax COKETHI CBSA3BIBAKOTCS C aIPECOM MAILIMHBI, HA KO- TOPYIO
OyneT ycraHoBjeHa mporpamma cepBepa. Ho, eciu B mporpamme cepBepa uis
onpenenenusi [P-aapeca B CTpyKType COKETa MOXET OBITh HCIIOJb30BaHa Iie-
pemenHas INADDR ANY, To B nporpaMme KJIHEHTA JJI 3aHECEHUS B CTPYKTYPY
coketa [P-ampeca maimmHbl cepBepa HEOOXOIUMO HCHOJIB30BaTh CUCTEMHBINA BbI-
30B inet_addr().

Ceresblie Bb30BHI inet_addr() u inet_ntoa() BeIMOIHSIOT peodpazoBanus 1P-
aapeca u3 ¢opmara TEKCTOBOM CTpokH "X.y.z.t" B cTpykTypy Tuma in_addr u 006-
paTHo.

#include <arpa/inet.h>

in_addr tinet addr (const char *ip address);

char * inet_ntoa(const struct in_addr in);

JlJist TOro 4ToOBI MPOIIeCC MOT CChUIAThCS Ha aJpec CBOEro KOMIBbIOTEpa, B
daiine <netinet/in.h> onpenenena nepemennas INADDR ANY, coaepaiuas Jio-
KaJIbHBIN aJipec KoMIbloTepa B hopmate in_addr t.

Ceazvieanue
Cucremupiii BbI30B bind() CBSA3pIBa€T CETEBOW aapec KOMIBbIOTEpa C HICH-

TU()UKATOPOM COKETA.



#include <sys/types.h>
#include <sys/socket.h>
int bind (int sockfd, const struct sockaddr *address, size t add len);
sockfd - neckpunrop (aiina cokera, CO3AaHHBIM C TOMOIIBIO BbI30Ba socket();
address - ykazaTenb Ha 0000IIEHHYIO CTPYKTYpPY ajJipeca COKeTa, K KOTOpPOM mpe-
oOpaszyertcs cTpykrypa sockaddr in B ciyyae nepenayu JaHHBIX Yepe3 CETh; size t
add_len - pa3mep yka3aHHOH CTPYKTYpHI aJpeca COKeTa.
B ciyuyae ycnemnmHoro 3aBepiieHus Bbi3oBa bind() oH BO3BpaliaeT 3HauYCHUE
0. B ciny4ae ommOku, HampuMep, €CIM COKET ISl 3TOTO aJpeca yKe CYIIECTBYET,
BbI30B bind() Bo3Bpariaet 3nauenue -1. [lepemennas errno OyJeT UMeTh MPU 3TOM
3nauenne EADDRINUSE.
Omneparnus CBA3BIBAHUS BBIMOIHIETCSA TOJIBKO B IPOTpaMMe CepBepa.
Brnawuenue npuema TCP-coedunenuii
[Tocne BBIMOTHEHUSI CBS3BIBAHUS C AJPECOM M TeEpeJl TeM, KaKk KaKou-11u00
KIUEHT CMOXKET MOJKIIOYUTHCS K CO3JJaHHOMY COKETY, CEpBEp JOJDKEH BKIIOYHUTH
IPUEM COETMHEHUH TTOCPEICTBOM CUCTEMHOTO BbI30Ba listen():
#include <sys/socket.h>
int listen (int sockfd, int queue_size);
sockfd - meckpunTop (aitma cokeTra, CO3MaHHBIM ¢ MOMOIIBLIO BbI3OBa socket();
queue_size - YUCIIO 3aIPOCOB HA COSAMHEHUE C CEPBEPOM, KOTOPBIE MOTYT CTOSITh
B OUEpE.IH.
JlaHHas omeparus BBIIIOJIHAETCS TOJBKO B MPOTpaMMe CepBepa.
Ilpuem 3anpoca na ycmanosky TCP-coedunenusn
Koraa cepBep noiydaer oT KJIMEHTA 3allpoc Ha COEAMHEHHUE, OH CO3AaET HO-
BBl COKET A1 pabOThl C HOBBIM COeAMHEHHEM. [IepBhIii e COKET UCTIOIb3YeTCs
TOJIBKO JJIsl YCTAHOBKHM COCIMHEHUS. [|OMOTHUTENBHBIN COKET aJisi pabOThl C CO-
eIMHEHUEM CO3/1aéTCsl TIPY TIOMOIIM BbI30Ba accept(), MPUHUMAIOIIETO OYEPeTHOE
COCTUHECHHE:
#include <sys/types.h>

#include <sys/socket.h>



int accept (int sockfd, struct sockaddr *address, size t *add len);
sockfd - geckpunrop cokera, Il KOTOPOro BEAETCS MpUEM coennHeHui; address —
yKa3aTrelib Ha 0000IIEHHYIO CTPYKTYPY ajipeca cokeTa ¢ HHGOpMaIue o0 KIUEHTE;
TaK KaK CBSI3b MCIIOJIB3YET COCAMHEHHUE aapec KIMEHTa 3HATh HE 00S3aTeNbHO U
nomyctuMo  3anaBath napametp address 3nauennem NULL; add len - pa3smep
CTPYKTYpBI aJipeca, 3aJJaHHoi napametrpom address, ecnu 3HaueHue address He
paBno NULL.

BosBpainaemoe 3Haue€HHE COOTBETCTBYET UACHTU(DHUKATOPY HOBOTO COKETa,
KOTOPBIN OyZeT MCIONB30BaThCA A CBSI3U. J0 TexX mop, Mmoka OT KIUEHTa He TOo-
CTYNIMJI 3ampoC Ha COEAWHEHHE, TMPOIECC, BBIJIABIINNA CHUCTEMHBINH BBI- 30B
accept() mepeBOIUTCS B COCTOSTHUE OXKHIaHUSI.

JlaHHast orepariys BBITIOJHIETCS TOIBKO B TIPOrpaMMe cepBepa.

Ilooknwuenue knuenma

J1Jist BBITIOJTHEHUS 3ampoca Ha TMOJKIIOUeHHE K CEPBEPHOMY MPOIECCY KIIH-

€HT MCIOJb3YET CUCTEMHBIN BbI30B connect():

#include <sys/types.h>

#include <sys/socket.h>

int connect (int csockfd, const struct sockaddr *address, size t add_len);

csockfd - meckpunTop ¢aiina cokeTa KIMEHTa, CO3AAaHHBIM C ITOMOIIBIO BBI3O-
Ba socket(); address - ykazaTenem Ha O0OOIICHHYIO CTPYKTYpY aJpeca COKeTa, K
KOTOpO# mpeoOpa3yeTcs cTpykrypa sockaddr in, B cirydae mepemayu JaHHBIX de-
pe3 cetb; size_t add len - pasmep yka3aHHOM CTPYKTYpHI aJipeca COKeTa.

B ciydae ycrenrHoro 3aBepIieHus BbI30Ba connect() OH BO3BpalaeT 3Have-
nue 0. B ciyuae ommOKku, cucTeMHBIN BBI30B connect() Bo3BpaliaeT 3HaueHue -1, a
MIepEMEHHas errno UAeHTUPHUITUPYET OMHUOKY.

JlaHHas orepariys BBITIOJIHSIETCS TOJIHKO B TIPOrpaMMe KIIMCHTA.

Ilepecvinka oannvix

s coxkeroB tnna SOCK _STREAM neckpuntopbl COKETOB, MOJYYEHHBIE

CEpPBEPOM TIOCPEJICTBOM BBI30BA accept() U KJIMEHTOM C IIOMOIIBIO BBI30-Ba

socked(), MOTYT HCIOJIB30BAaThCS JJISI YTCHHUS WM 3amucHu. J[JIs 3TOro mMoryt



UCIIOIB30BaThCs 0ObIYHBbIE BBHI3OBHI read() u write(), mubO crnenuanbHbIE CUCTEM-
HbIe BBI30BHI send() u recv(), MO3BOJISIONINE 33/1aBaTh JOTOIHUTEIbHBIEC MTapaMeT-
PBI TIEPECHUTKH JAaHHBIX 10 ceTh. CHHXPOHM3AIUS JTaHHBIX MMPU pabOTe ¢ COKETOM
aHAJIOTUYHA TIepeaade JaHHBIX Yepe3 MPOrpaMMHBINA KaHAJL.

#include <sys/types.h>

#include <sys/socket.h>

ssize trecv (int sockfd, void *buffer, size t length, int flags);
ssize t send (int sockfd, const void *buffer, size t length, int flags);

socfd - geckpuntop cokera, 4epe3 KOTOPhIM YWTAIOTCS WJIU 3alKCBhIBAIOTCS JIaH-
HbIe; buffer - Oydep, B KOTOpHIH OHM TOMEIIAOTCS WM OTKY/1a OTCHUIAIOTCS Yepe3
cokert; length - pasmep Oydepa; flags - mose TOMOJHUTENBHBIX OMIIUNA MPU TOJY-
YEHUU WU TIepeaade JaHHBIX.

B  cmydae  ycmemrHOrO — UYTEHHS/3allMCH  CHUCTEMHBIE  BBI30- BBI
send() u recv() BO3BpaIllalOT YWCIO MPOYUTAHHBIX/OTOCIAHHBIX OalT, Wiu -1 B
cliydae OIMMOKW; B CiIydae pa3opBaHHOW CBs3M (kiueHT pasopBasn TCP-
coenuHenue) BbI30B recv() (wnu read()) BO3BpallalOT HYJEBOE 3HAYEHUE; E€CIH
MpOIECC TBITAETCS 3amucarh JaHHble depe3 pazopBaHHoe TCP-coeamHeHnue mo-
cpenctBoM write() wiu send(), To on nomydaet curaain SIGPIPE, koToperit MoxHO
o0paboTaTh, €CJIM MpeaycMOTpeHa 00paboTka JaHHOTO CUTHAJA.

B cnyuae flags=0 Bb130BbI send() u recv() MOJTHOCTHIO AHAJIOTUYHBI CUCTEM-
HBIM BbI3oBaM read() u write().

Bo3MoskHBIE KOMOMHAIIMAMHA KOHCTAHT Mapamerpa flags cucTeMHOTo BBI3O-
Ba send():

- MSG_PEEK - nponecc MoxkeT mpocMaTpUBaTh JJaHHbIE, HE "'TIoiydas" ux;

- MSG_OOB - o0Obr4HbIE TaHHBIE MPOIMYCKAIOTCSA; NPOLECC NPUHUMAET
TOJIBKO CPOYHbIC JaHHBIC, HATIPUMEDP, CUTHAJI TPEPHIBAHNUS;

- MSG_WAITALL - Bo3Bpar u3 BbI30Ba recv() MPOU30MAET TOJBKO MOCIE
MIOJTYYCHHS BCEX JIAHHBIX.

Bo3moskHbIE KOMOWHAIUSIMU KOHCTaHT mapametpa flags cucteMHOro BBI3O-

Ba recv():



- MSG_OOB - nepenats cpounsle (out of band) nanusie;

- MSG_DONTROUTE - npu nepeaade cooOLIeHNns HTHOPUPYIOTCS YCIOBUS
MapILIpyTU3alUu MPOTOKosIa Oosiee HU3KOTO ypoBHSA. OOGBIYHO 3TO 03HAYAET, YTO
COOOIIIEHHE MMOCHUIAETCS MO MPSMOMY, a HE 10 caMoMy OBICTpOMY MapuipyTy (ca-
MBI OBICTPBIM MapUIpyT HE 003aTENbHO MPSIMON U MOXET 3aBUCETh OT TEKYIIIETO
pacrnpeeneHus Harpy3Ku CETH).

JlanHble ornepanuu BBIIOJHSIOTCA U B MpOorpaMMme cepBepa U B IPOrpaMme
KJIUEHTA.

3axkpvimue TCP-coedunenusn

3aKphIBAIOTCA COKETBl TAaK k€, KaK U OOBIUHBIE JECKPUNTOPHI (HailsIoBOTO
BBOJIa/BBIBOIAa, - IPHU IIOMOIIM CHCTEeMHOTO BbI3oBa close(). s coke-Ta
SOCK STREAM snpo rapanTUpyeT, UTO BCE 3alMCaHHbIE B COKET JaHHbIE Oy- AYT
nepeanbl IPUHUMAIOLIEMY MPOIIECCY.

JlaHHbIE omepaluu BHIOIHSAIOTCS U B MPOrpaMMe CepBEpa, U B Mporpamme

KJIIMCHTA.

BapuanTsl 3agaHnii k 1adbopaTopHoi padore

1. Omynsauuss DNS cepBepa. Kinent noacoenunsiercss k cepsepy, [P koro-
poro xpanurcs B Qaitne dns.url, u genaer emy 3anpoc Ha MOAKIIOYEHUE K CEPBEPY
"Umst cepsepa". DNS-cepBep umeeT CIUCOK, XpaHSAUIMiics B (aidjae O COOTBET-
CTBUM MMEH cepBepoB u [P-anpeco. Eciu B cnucke HeT "uMeHu cepsepa', 3a-
MPOLIEHHOTO KJIMEHTOM, TO cepBep DNS noakitoyaeTcss mociaeaoBaTeslbHO K ApPY-
TUM cepBepaMm, Xpansmumcs B ¢aiine dns.url, u T.1. Eciiu cepBep He HalifieH, K-
€HTY BO3BPAIIAETCsl COOTBETCTBYIOIIEE COOOIIECHNUE.

2. OpranmsoBath yat. K cepBepy moakiroyaroTcs KiIWeHThbl. [Ipu moakiro-
YeHUH KJIMEHTA CEPBEP CIPAIIUBACT UMS, TIOJl KOTOPHIM KJIMEHT OyJeT U3BECTEH B
coequnenuu. Cepsep xpanut [P-anpeca mokimtouyaeMbIx KIMEHTOB U X UMEHA. Bee
COOOIICHMS KaXJOro KJIMEHTa  pacChUIAIOTCS  OCTAJIBHBIM B BH-JI€

"uMs_KJMeHTa - coobimenue". CooOIIEeHUsI pacChUIAIOTCS CEPBEPOM BCEM KIIU-



€HTaM TakK)Xe MPU BXOXKICHUU B CBSI3b HOBOT'O KJIMEHTA, U BBIXOJE KaKOTO-THMOO
KJIMEHTA.

3. OpranuzoBaTh B3aUMOJICICTBUE THUIMA KIUEHT-cepBep. KIMeHThI moaKito-
4aloTCAd K MEPBOMY CEPBEPY M MEPENAIOT 3alpoCc Ha MOJYyYEHUE ONPENEIECHHOrO
daiina. Eciam aToro gaitna Het, cepBep NOJKIIOYAETCS KO BTOPOMY CEPBEPY U UIIET
daiin tam. 3arem MO0 HaiieHHBbIA (alla nepecbulaeTcsd KIMEHTY, JUOO BbI-
CBIJIAETCSI COOOITIEHUE, YTO TaKOTO (haiia HeT.

4. Opranu3oBaTh B3aMMOJICHICTBUE THUIA KIUEHT-cepBep. KiIueHT orchuiaer
CTpoKy cepBepy. CepBep OTCHUIAET JaHHYIO CTPOKY Ha JpyTHe cepBepa, CIHUCOK
KOTOPBIX XpaHUTCS B (aiisie, a TaM y>Ke OCYIIECTBISETCS MOUCK (ailioB comep-
KaIIX JAaHHYIO CTPOKY. Pe3ybTaThl MOMCKA OTCHIIAIOTCS KIMEHTY.

5. OpraHu3oBaTh B3aUMOJEHCTBUE THUIA KIUMEHT-cepep. CepBep mpu moj-
KJIIFOUEHUU K HEMY HOBOI'O KIIMEHTa BBICBLIAET CHUCOK [P-aapecoB yxe MmoIKIro-
YEHHBIX KJIMEHTOB. A OCTaJbHBIM KJIMEHTAM paccbuiaeTcst coobuienue B Buae IP-
azpeca 0 TOM, 4TO MOJKIIFOUHIICS TaKOU-TO KIUEHT.

6. Oprann3oBaTh B3aMMOJICHCTBUE THUMA KIMEHT-cepBep. K cepBepy oaHo-
BPEMEHHO MOXXET MOJKIIOYHUTHCS TOJIBKO OJMH KIUEHT. OCTanbHble KIUEHTHI 3a-
HOCSITCSI B OUY€PEe/ib, 1 UM BBICBUIAETCA COOOIIEHHE 00 0KHIAHUH OCBOOOXKICHUS
cepBepa.

7. Opranu3oBaTh B3aUMOJICIICTBHE TUIIA KIIUEHT-cepBep. KilneHT npu Bxome
B CBSI3b C CEPBEPOM JIOJKEH BBECTH MapoJib. Pa3pemieHo cnenatbh TpU MOIBITKU.
Ecnu nmaponbs He BepeH, cepBep A0JKeH OnokupoBatTh IP-anpec kinueHta Ha 5 mu-
HYT.

8. Cepsep, moaenupytomuii padoty npumutuBHodt CYBJI, xpanut enus-
CTBEHHYIO TaOJIUIly B ONEpaTUBHOU MamMsTU. KIuMEHThl NOAKII0YaloTCs K CEpBEpPY,
YTOOBI MOJYYHUTH MOAPOOHYI0 HH(POpMALHIO 00 XpaHAIUXCS B TabJIHIle 0ObEKTaX.
JI1st 3TOTrO KJIMEHTHI MEPECHUIAIOT CEPBEPY CTPOKY, SBISIONIYIOCS YHUKAIbHBIM
KITFOUOM, KOTOPBIH OJJTHO3HAYHO XapaKTePU3YyeT KaKOU-TMO0 OOBEKT, XPAHSIIUACS

B Ta6JII/IIlC. CepBep HicT B Ta6J'II/IIIe 00BEKT C TAKUM KIIFOUOM U BO3BpaliacT K-



EHTY MOJHYI0 uH(popMaiuio 00 00bekTe, MO0 coo0IIaeT 00 OTCYTCTBUU UCKOMO-
ro 0ObeKTa.

8. Opranu3oBaTh B3aUMOJCHCTBUE TUIIA KIUEHT-cepBep. KiMeHT aenaer 3a-
IPOC CEPBEPY Ha BBIMOJTHEHUE KAaKOU-THO0 KoMaHAbl. CepBep BBIMOIHSET 3Ty KO-
MaH]ly ¥ BO3BPAILIAECT PE3YyJIbTAThl KIIUECHTY.

9. Opranu3oBaTh B3aMMOJECHUCTBUE TUMA KIUEHT-cepBep. KimeHT agenaer 3a-
poC cepBepy o nepeaade (HaiyioB ¢ ONPEACICHHBIM PACIIUPEHUEM U3 YKA3aHHOU
nupekropun. CepBep CKaHUPYET YKA3aHHYIO JUPEKTOPHUIO U OTIIPABISAET KIUEHTY
CIUCOK (paiiiioB, yIOBIETBOPSIOIINX 3aMPOCY.

KonTponsHbIE BOIPOCH

1. KakoBa ctpykrypa [P-agpeca?

2. Kak nomectuts u u3Bneus [P-anpec u3 crpykrypsl cokera?

3. B uem pa3znuna mexay moaensimu TCP-coenunenus u aeirarpamMmm?

4. KakoBbl OCHOBHBIE IIATH MEXMPOLECCHOTO B3aUMOJIECHCTBUS B MOJEIU
TCP-coennnenus?

5. KakoBbl OCHOBHBIE IIAard MEXIPOLUECCHOTO B3aUMOACHUCTBUS B MOJICIIH
nerrarpamm?

6. Kak 3anectu B cTpykTypy cokera [P-agpec cBoero komnbrorepa?

7. Kakum oOpa3zoMm u3Biaedb HHGHOPMAIIUIO O KIIMEHTE MOCJIE YCTAHOBKHU
TCP-coenunenus?

8. KakoBa peakius CUCTEMHBIX BbI30BOB MOCBUIKK U MpHEMa COOOIIECHU B

mozenu TCP-coenunenus mpu pa3pbiBe CBSI3U?
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BBEJIEHUE

VYrupasnenre UHPOPMAIMOHHBIMU pecypcamMu  o0paboTKu  1U(poBOro
KOHTEHTa — JWCLUIUIMHA, H3Yy4Yarollas OCHOBHbIE NPHUHIMIBI OPraHU3alud H
METO/bl  YIpaBJIEHUS anmapaTHbIMAU MW  NPOTPAMMHBIMU  CPEJICTBAMH B
BbhIunCIUTENbHBIX MamnHax (BM) u cuctemax (BC). B pesynbrare nusyuenus kypca
CTYJIEHTbl JOJDKHBI XOpOIIO OPUEHTHUPOBATHCS B MPUHLMUIAX ITOCTPOEHUS
coBpeMeHHbIX BM wu BC, apXWTEeKTypHBIX pEUIEHUAX, HAIMpPABICHHBIX Ha
NOBBIIICHHE  MPOU3BOJUTEILHOCTH  BBIUMCIUTENBHBIX ~ MAIWH,  0OJACTIX
MPUMEHEHUSI MAIIMH U CHUCTEM C Pa3IMYHON apXUTEKTypOW U HANpaBICHUSIX UX
pa3BUTHSL.

Henu oucuyunnunwi:

- O3HAKOMJICHHUE CTYJCHTOB C OCHOBHBIMHU MPUHIMIIAMH OpPTaHU3ALMU
anmapaTHoro obecnieuenuss OBM u cucteM, npuHIMIAMH pabOTHI epUPepUnHbIX
YCTPOMCTB U UX B3aUMOJCHCTBUS B COCTaBE CUCTEMBI.

- MOATOTOBKA CHEIMAIKNCTa C COBPEMEHHBIMU 3HAHMUSIMU 00 3JIEKTPOHHO-
BBIYMCIIUTEIbHBIX MAILIMHAX, BEICOKOW KBANM(UKALMHU C IIUPOKUM TEOPETUYECKUM
KpPYro30poM, CIOCOOHBIM OCBaUBAaTh HOBOE B HAyKE U TEXHUKE.

3amauaMu  TUCHUIUIMHBI  «YTIpaBlieHHe WH(HOPMAIMOHHBIMU PECypcaMu
00paboTku UGPOBOTO KOHTCHTA SBIISIOTCS:

1) dopmupoBanme KOMIUIeKCa 3HAHWM, YMEHUN W HABBIKOB, CBSI3aHHBIX C
IPUMEHEHUEM CPEJICTB COBPEMEHHOI BBIUMCIMTEIBLHOW TEXHUKH, HEOOXOAMMBIX
JUISl TIPaBUJIBHOTO HCIIOJIBb30BAHUSA JJIEKTPOHHO-BBIYMCIUTENIBHBIX MallUH U X
MOJIEpHU3ALUH;

2) ¢opmupoBanue Habopa oOEenpodecCHOHaATBHBIX U MPOPECCUOHATBHBIX

KOMITIETEHIIUHN.



Cooeporcanue oucuyuniunl
1. Ocnognvle nouamus meopuu ONEPAYUOHHBIX CcucmeM. ONpPEeleICHUE

OIepalMOHHOM CUCTEMBI, 3a/1a4i U QYHKIMH ONEPAllMOHHON CUCTEMBI, TIOKOJICHUS
OTIepAllMOHHBIX CUCTEM, KIacCUpUKALIHS.

2. llonsamue @viuucaiumenvbHo20 npoyecca u pecypca: TMPOLECC U TMOTOKH;
pecypcsl M HMX KiIaccu(UKalus; COCTOSHUE IMOTOKA; pealu3anus MOHITHS
MOCJIEA0BATENBHOTO MpoOLEecca B TEOPUU OINEPALMOHHBIX CHCTEM; OIHACATEIb
porecca; IIOCJIEA0BATEIBHOE BBIIIOJTHEHNE porpamm; MEXaHU3MBbl
NIOCJIEIOBATEIBHOTO BBIITOJIHEHUS.

3. Ilpepvisanusa: MexaHu3Mm 00paOOTKHU MPEPHIBAHMM; THUIIBI NpPEpPbIBAHUL;
MacCKHpOBaHHUE TIPephIBaHUN; 00pabOTKa NpephIBAHUN B MYJIBTHIPOTPAMMHON
CUCTEME.

4. Vnpasnenue 3ad0auamu u namamvlo: TOACUCTEMA  YIPaBICHUS
IIpOLIECCaMH M IIOTOKaMM; OpPraHM3alMs IapajulelIbHO B3aUMOJIECHCTBYIOIINX

IIpOLCCCOB; YIIPABJICHUC ITIAMATBIO

1. OPTAHU3AIIUOHHO-METOANYECKHUE PEKOMEH/JIAIIUU 11O
OCBOEHMIO UCIUIIVIMHBI

CamocrosiTenbHass paboTa CTYAEHTOB SIBJISIETCS Ba)KHEWIIUM YCIOBHEM
dbopMHpoBaHU HAYYHOTO crioco6a mo3Hanus. OHa MPOBOUTCS HaAKaHYHE KaXKJI0TO
JIEKIIMOHHOTO U JaOOPaTOPHOTO 3aHATHUS U U3YUEHHE TEOPETHUYECKOro Marepuarna,
NPUBEIEHHOTO B MPAKTUYECKOM padoTe, a TakKe BBITOJHEHHS UHIUBUIYaJIbHOTO
3a1aHusl.

[loaroToBieHHBI MaTrepuan, MpPaKTHYECKOe 3aJaHue O(QOpMISIOTCA B
KOHCIIEKTE.

Camocrositenbabie 3aHsaTust (C3) sBASIOTCS OJHOM M3 aKTUBHBIX (HOpM
oOy4eHus.

CamocTosTenbHbIe 3aHATUS o JOUCLIUIUINHE "Vnpapnenue

uHGOPMAIMOHHBIMU pecypcaMu 00pabOTKH MU(PPOBOTO KOHTEHTA" UMEIOT LENbIO:



- 3aKpENuUTh U YIUIyOUTh 3HAHUSA, NOJYYEHHbIE CTY/I€HTaMH Ha JIEKUUAX U B
Ipoliecce BBINOJHEHUS Ta0OpaTOPHBIX padoT;

- chopMHpOBaTH MPAKTUUECKHE HABBIKU YIIpaBieHUs pecypcamu DBM.

CamocrosTenbHbIe 3aHATHS NPOBOJATCSA B Ja0OpaTOpHUsAX, 000PYI0BaHHBIX
COBPEMEHHBIMU CPEJICTBAMH BBIYUCIUTEIBHON TEXHUKU U BO3MOXHOCTBIO BBIXOJA

B cCeTh Internet, B OuOIHMOTEKE.

2. METOAUYECKUE YKA3AHUA Ino BBIITOJHEHHUIO
CAMOCTOSTEJBHON PABOTHI CTYJIEHTOB

MeTtoauueckue yKka3aHus JOHKHBI BKIIOYATh CIIEIYIOIINE Pa3aesibl:

- 1IeJIb pabOTHI;

- 3aJaHue, KOTOPOE MOJKHO OBITh BBIMOJHEHO CTYACHTOM B PE3yJIbTaTe
IPOBEJCHUS CAMOCTOATEIBHON PadOTHI;

- BApUAHTbHl UHAUBUAYAJIbHBIX 33/IaHUN;

- OCHOBHBIE TEOPETUYECKHE MOJIOKEHHUS, HEOOXOIUMBIE AJSl BBITIOTHEHUS
3aJJaHusl, OHU JIOJDKHBI OBITH KPAaTKUMH U COJIEP)KaTh CCBUIKM Ha JIUTEpaTypy, B
KOTOPOM 3TH TOJIOKCHHS M3J0XKEHBI B 00BEME, JTOCTATOYHOM JUISI BBIMOJTHEHUS
CaMOCTOSATEIBHOMN padOTHI;

- JTambl BBIMIOJIHEHMS 33JaHUS C yKa3aHUEM KOHKPETHBIX CpPOKOB
BBITIOJTHEHMSI Ka)KIOTO U3 9TAMlOB M BCETO 3aJIaHUS B IIEJIOM;

- TpeboBanus K odopmwieHHI0 TpadUYECKO U TEKCTOBOM YacTH
CaMOCTOSATENIBHOMN paboThI;

- MpUMEp BBHIMOJIHEHHUS OJHOTO W3 BApUAHTOB 3aJaHuA U O(OPMIICHUS
OTYEeTa;

- Oubnuorpaguyeckuii CUCOK UCIOIb30BaHHBIX HCTOYHUKOB.

3. COIEP KAHUE CAMOCTOSATEJBHOM PABOThHI

3.1 CamocmosamenvHoe usyuenue mem J1eKuyuonno2o0 Kypca

Pazoen 1. Apxumexmypa 3BM. Pecypcor IBM



1. MeTonbl KogupoBaHus HHPOPMAITUY.
2. JIBOMYHO-JECATUYHBIN KO/,

3. Ilomexo3amuineHHoe KOJIUPOBAHUE.
4. [IukIM4ecKHue KObl.

5. lluknuyeckue n30bITOUHBIC KOJIBI.

6. Kog XemmuHra.

7. Huknraeckre n30BITOYHBIC KOIBI

Pazoen 3. Ynpaenenue noxanvnvimu pecypcamu
I. CucremHas 1iara, €€ Ha3HAUY€HUE, OCHOBHBIC OJJIEMEHTHI U UX
B3aMMO/JICHICTBUE B CUCTEME.
2. CucremHas MarucTpab.
. OCHOBHBIE CTaHAAPTHI CUCTEMHBIX MarucTpasnei (IIuH).
. bydepuzanus mun.

. YHpaBieHUE CUCTEMHON MAaruCTPaibIo.

3
4
5
6. AnanTepsl BHEIIHUX YCTPOMCTB (T1aThl paCUIUPEHUSA).
7. JIluckoBas naMsTh.

8. 3BYKOBBIE KapThl.

9. MOHHUTOPBI.

1

0. Buneokaprsl.

3.2 Konnokeuym

KomnokBuym — 3T0 popMa MPOBEPKH W OICHUBAHUS 3HAHWH Yy4aIluxcs B
cucTeMe 00pa3oBaHUs M MPEACTABISET COOOM MHUHHU-IK3aMEH, MPOBOJAMMBIA B
CepeMHe CEMEeCTpa M MMEIOIIHMK 1EeJbI0 YMEHBITUTh CITUCOK TeM, BHIHOCUMBIX Ha
i pepeHInpOBaHHBIN 3a4eT WK YK3aMEH.

KomnokBuym kak onHa u3 (opM camMoOCTOATENbHON pabOThl peniaeT
CJIeIyIOLIUE 3a]Ia4H:

- TPOBEPKA M KOHTPOJIb 3HAHWM, TIOJYYCHHBIX CTYACHTAMH IO H3y4aeMOU

TEME;



- pacmMpeHue MpodJieMaTUKH B paMKax JOMOJHUTENIbHBIX BOMPOCOB IO
JJAaHHOU TeMe;

- yriyOJeHue 3HaHUW TpH TMOMOIIM JIOMOJHUTEIBHBIX MaTepPHaJOB IpU
MOATOTOBKE K 3aHATHUIO;

-CTYJEHTHI JOJKHBI POJAEMOHCTPUPOBATh YMEHUSI pad0TaTh C Pa3IMYHBIMU
BUJIAMU JINTEPATYPHBIX HCTOUYHUKOB;

- (QopMHupoBaHUE HABBIKOB KOJUIEKTUBHOTO OOCYXJeHUS (MOAAEPKUBATH
JUAJIOT B MUKPOTPYyNNax, HaXOUTh KOMIIPOMHUCCHOE PEIICHHE U T.1.).

KomniokBruyM MOKET MPOBOAUTHCA B IBYX (POpMax — yCTHOM M MUCbMEHHOM.

[Ipu mnpoBeAeHUM KOJUIOKBUYMa B YCTHOM (OpMe OTBETHI CTYJACHTOB
OLICHUBAIOTCA O TPAJAUIIMOHHON IIKaJle («HEYIOBIECTBOPUTEIBHO» — «OTIUYHOY)
no OwseraM, KOTOpbIE MOTYT COJEpPKaTh KaK TEOPETUYECKHUE BOIPOCHI, TaK H
MpakTHYeCcKue 3ajaHusl. Ha KOIIOKBUYM PEKOMEHAYETCS BHIHOCUTH JIMIIL YacTh
TeopeTudyeckoro Marepuana. [lomydeHHas mo uToram €ro cadu OlleHKa BIUSAET Ha
UTOTOBYIO IO IUCLUILIIUHE.

KomnokBuym B muchMeHHOM (opMe Takke MPOBOAUTCA IO Ouiieram, B
KOTOPBI MOTYT OBITh BKJIIOYEHBI TEOPETHUECKHE BOIPOCHI, MPEIIOIararome
KOPOTKHUM OTBET, a TAKXKE MPAKTUUECKUE 3a1aHUsI.

Kpurtepusimu o11eHKM 3HaHHUM CTYJICHTOB Ha KOJIJIOKBUYME SIBJISIFOTCS:

Ouyenka «omauyHo» MOXKET ObITh BRICTaBIICHA, €CJIU CTYICHTAEMOHCTPUPYET
riiyOOKOe H TIPOYHOE YCBOGHHE TMPOTPAMMHOIO MaTepuasa, JaeT IOJIHEIE,
MocjieoBaTeIbHbIE TPAMOTHBIE U JIOTHYECKH M3JlaraeMble OTBETHl  MpH
BUJIOM3MECHECHHUH 3aJ]aHus, CBOOOIHO CIIPABISIETCS C MOCTABICHHBIMU 33/1a4aMU |
NpaBUIBHO MPUMEHSET 3HAHUS MaTepualia, YETKO OOOCHOBBIBAET MPHUHSTHIC
pelieHus, BIaJAeeT Pa3HOCTOPOHHUMHU HABBIKAMU W TIPUEMaMH BBIMOJHEHUS
MPAKTUYECKUX PadOT.

Ouyenka «xopouwtoy TO UTOTaM CAAa4Yd KOJUIOKBUYMa CTYJAEHT MOXET
MOJIy4YUTh, €CJIM TMOKa3bIBACT XOpPOIlEe 3HAHWE MPOrPaMMHOIO MaTepuana,

IrpaMOTHO H3Jiaract oe3 CYIICCTBCHHBIX HETOYHOCTEH B OTBET HAa MOCTaBJICHHBLIN



BOIIPOC, MPaBUILHO MPUMEHSIET TCOPETUUCCKUE 3HAHUS, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH TPY BBITIOJTHEHUN TTPAKTUYECKUX 3a71a4.

Ouenka «y00e61emeopumesibHo» MOXET OBITh BBICTaBJICHA, CCIIM CTYACHT
MOKa3aJl yAOBIICTBOPUTENBHBIA YPOBEHh YCBOCHHSI OCHOBHOTO Marepuia,
JIOTyCKaeT HETOYHOCTH NPU OTBETE Ha ITOCTABJICHHBIC BOIPOCHI M B OTBETE
MPUCYTCTBYIOT ~ HEIOCTATOYHO  MPaBWIbHBIE  (OPMYJIMPOBKH,  HapyIIaeT
MOCJICIOBATEILHOCTG B HM3JI0KCHUH IPOTPAMMHOTO MaTepHalia, HCIBITHIBACT
3aTPyHEHUSI B BBITTOJIHEHUU MTPAKTHUECKUX 3aTaHUI

Ouyenka «Hey008/1emMEOPUMEIbHO) TIO WTOTaM ClIadyd  KOJUTOKBHYMa
BBICTaBJISICTCS, €CJIM CTYJICHT JEMOHCTPUPYET MOJHOE HE 3HAHHE MPOrPAMMHOIO
MaTepHuaya, JOIyCKaeT NpPH OTBETE HAa BONPOC W BBIMOTHCHUH IMPAKTHUYCCKUX
3a/IaHU# TPyObI€ OLTUOKH.

KomnokBuyMm 1mo gucturuinae «YnpaBiieHHe HHPOPMAIMOHHBIMU PecypcaMu
00paboTku I1U(POBOTO KOHTEHTA» BKIIOYACT B Ce0S BOIPOCHI Pa3JciioB
«YTpaBiieHuEe pecypcaMu OTIEPAIMOHHBIX CUCTEM» U

«YTpaBiieHUE JIOKAJIbHBIMU pecypcamMuy MpOBOJUTCS B (pOpMeE YCTHOTO orpoca.

IIpumepnsie 6onpocel K KOAN0KEUYMY
. ®annosas cucrema. [lonstue, BUIbL, CTpyKTYpa.
. 3arpy304HbIi CEKTOP.
. JlJornueckas CTpyKTypa KECTKOTrO JIUCKA.
. CTpyKTypa 3arpy304HOI0 CEKTOpa II1aBHOTO pa3eda.
@annosas cucrema FAT.
. Oco0eHHOCTH U CTPYKTYpa ¢aiinoBoit cuctembl FAT.

. Bunsr FAT.

© N N L AW N~

. KopneBoii karaior.

9. Tabnuia pazmenienus (Hansos.

10. VFAT u nnunnbie nMeHa ¢aiios.

11. Omubku daiinoBoit cucremsl FAT.

12. OC Windows. HcTopusi, OCHOBHBIE OCOOCHHOCTH,

(aiiioBbIE CUCTEMBI,BBE/ICHUE B O€30MaCHOCTh ONEPAIlMOHHON CUCTEMBI.



13. OC Unix. Hcropusi, O0CHOBHbIE OCOOEHHOCTH, (hailioBbIE

CHUCTCMBI,BBCACHUC B 0e30IMacHOCTh OHGpaHPIOHHOI)'I CHCTCMBI.

4. IIVIAH-I'PAD®UK BBIIIOJIHEHUSA CPC

NeNe | ®opma caMoCTOATENbHOI paboTHI Cpoxk ee cnaun
10 UTOTaM U3Y4YCHUS
NunuBuyanbHOE cobecenoBaHue IO | COOTBETCTBYIOIIETO
pe3yJibTaTaM CaMOCTOSITEILHOTO M3Yy4YCHUS TeM pasnena
1 JICKLIUH JICKIIMOHHOTO Kypca
10 UTOTaM M3yYCHHUS
2 KonnokBuym paszzenoB 2 u 3

5. OPTAHU3AIIMSI KOHTPOJISI 3SHAHUM CTYJIEHTOB

5.1. @opmul KOHmpoAA 3HAHUIL CHYOEHM OB

KoHTpoJib 1 O11eHKa 3HaHWI, YMEHUHN U HABBIKOB CTYJIEHTOB OCYIIECTBIISIETCS
Ha MPAKTUYECKHUX 3aHITUAX U MPU MOATOTOBKE K clade 3ayera. B xome KOHTpos
3HAHUM TMPENOJaBaTelib OLUCHUBAECT IIOHMMAHHE CTYJCHTOM COJEpKaHUs
TUCHUIUIMHBL ~ «YTIpaBieHHe UWHOOPMAIMOHHBIMU  pecypcamMu  o0paboOTKH
M(PpPOBOro KOHTEHTA», €ro CIIOCOOHOCTh UCMOJB30BaTh MPUOIMKEHHBIE METOIBI
JUISL PELLICHUS] HAYYHBIX U MPAKTUYECKHUX 3a]1a4.

KoHTposib 3HAaHUK CTYJEHTOB MOXET OCYLIECTBISATHCS B CIECAYHOLIUX
dbopmax:

- TEKYIIHI KOHTPOJIb 3HAHU;

- UTOTOBBIN KOHTPOJIb 3HAHUM.

Tekymuii KOHTPOJIb 3HAHUU CTYJAEHTOB UMEET LIEIbIO:

- 1aTh OIEHKY pabOThl KaXKIOTO CTYACHTA MO0 YCBOCHHIO UM Y4eOHOTO
Marepuana, BbISIBUTb HEIOCTATKM B €ro IMOJANOTOBKE M OKa3aTh MPAKTHYECKYHO
MIOMOILb B UX YCTPAHCHUHU;

OcHOBHBIMH (pOpMaMHU TEKYIIETO KOHTPOJISI 3HAHUM CTYJCHTOB SBJISIFOTCS:

- YCTHBIM KOHTPOJIbHBIN OIIPOC;

- MUCbMEHHBIA KOHTPOJIBHBIN OJIUI-0IPOC;



- 3aIIMTa Ja00PATOPHBIX PadoOT;

- IPOBEpPKA KOHCIIEKTOB JIEKLIAM.

YCTHBI KOHTPOJBHBIA OIPOC CTYAEHTOB IIPOBOJMTCS Ha JEKUUAX U
MIPAaKTUYECKUX 3aHATUAX. [10 ero pe3ynbraTam npenoiaBaTeinb OLHEHUBAET Ka4€CTBO
IIOATOTOBKH CTYJEHTA K 3aHATHIO.

[TucbMEeHHBIA KOHTPOJIBHBIN OJIUI-OMPOC CTYACHTOB MIPOBOJIUTCS B TEUCHUE
ISITH MUHYT Ha JAOOPATOPHBIX 3aHATUSAX MYTEM MHUCbMEHHOIO OTBETA UX HA MATh
BOIIPOCOB, 3aJJaHHBIX IIpernoaBareyneM. Pe3yapTaTel €ro NpoBEACHUS OTMEUYAKOTCS
B JkypHasie. Ha nabGopaToOpHbIX 3aHATHUSIX 3HAHUS M TMPAKTUUYECKUE HABBIKU
CTYJICHTOB OLIEHMBAIOTCA 10 S-0amibHOM cucteme. llomydyeHHble OLIEHKH
BBICTABJISIETCS B XKypHAJIE.

[Ipu sToM nnsi OLEHKHM CHOPMHUPOBAHHBIX y CTYACHTOB KOMIIETEHIIMM
VCIIOJIB3YIOTCS CIEAYIOLNE KPUTEPUHU:

Oyenka «OMAUYHO» BBICTABIAETCS CTYAEHTY, €CIM TEOPETHYECKOE
collepKaHMe Kypca OCBOCHO IMOJHOCThIO, 0€3 MpoOesoB; HCYEPIBIBAIOIIE,
MOCJIEIOBATENbHO, YETKO W JIOTUYECKHM CTPOMHO H3JIaraeT MaTepuai; CBOOOTHO
CIpaBisieTCsl C 3ajJayaMM, BONPOCAMHM W JPYTMMHU BHJAAMU NPUMEHEHUS 3HAHUU;
UCIIONB3YE€T B OTBETE JOMNOJHUTENBHBIM MaTepuag BCE MPEIyCMOTPEHHBIE
IPOrpaMMON 3aJaHusl BBINOJIHEHBI, KAYECTBO UX BBINOJHEHHS OLIEHEHO YHUCIOM
0amoB, OJM3KUM K MAaKCUMAaJbHOMY; AaHAIM3UPYET MOJYyYECHHbIE PE3yJIbTAThI;
IIPOSIBIISIET CAMOCTOSATENIBHOCTD MPH BBINIOJHEHUH 3aJaHHAM.

Oyenka «XOpowio» BBICTABIIAETCS CTYHAEHTY, €CIM TEOPETHYECKOE
COJlep)KaHME Kypca OCBOEHO TMOJHOCTbIO, HEOOXOJIMMBbIE MPAKTUYECKUE
KOMIETEHIIMH B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMOii
oOy4eHHs] y4eOHbIE 3a/laHUsl BBITIOJHEHBI, KAY€CTBO UX BBIMIOJHEHUS JOCTATOYHO
BbICOKOE. CTyZIEHT TBEPAO 3HAET MAaTepHall, TPAMOTHO U IO CYIIECTBY U3JaracT €ro,
HE JIOMYCKas CyLIECTBEHHbIX HETOYHOCTEN B OTBETE HA BOIPOC.

Oyenxka  «yooenemeopumenbHo»  BBICTABIAETCS  CTYACHTY,  €CIIU
TEOPETUYECKOE COJAEpPKAHMUE Kypca OCBOEHO YaCTUYHO, HO MPOOENbl HE HOCST

CYILIECTBEHHOTO XapakTepa, OOJIBIIMHCTBO MPETyCMOTPEHHBIX MPOrpaMMOn



3aJIaHU{ BBITIOJIHEHO, HO B HUX MMEIOTCSI OIUMOKH, IPU OTBETE HA MOCTABJIEHHBIM
BOIIPOC ~ CTYJEHT  JOIIyCKACT  HETOYHOCTH, HEIOCTAaTOYHO  IIPABUIbHBIC
(bopMyIUpPOBKHM, HAOIIOJAIOTCS HAPYIIEHUs JIOTMYECKOW MOCIE0BATEIbHOCTH B
W3JI0KEHNUH NTPOTPAMMHOI0 MaTEepHaIa.

Oyenka «HeEy0061€meEopUmMebHO» BBICTABISETCS CTYAEHTY, €CIM OH HE
3HAET 3HAYUTEIBbHON YaCTH MPOTPAMMHOTO MaTepuasa, TOIMyCKAET CYylIIECTBEHHBIC
OLINOKH, HEYBEPEHHO, C OOJIIIUMHU 3aTPyAHEHUSMHU BBIMONHIET MPAKTHUECKUE
paboThl, HEOOXOAUMBIE NPAKTUUECKHE KOMIIETEHIIMM HE Cc()OpMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOil 00yuyeHus y4eOHBIX 3aJaHuil He
BBIMIOJIHEHO, KauyeCTBO WX BBIMOJHEHHUS OLEHEHO YUCIOM OajuioB, OJU3KUM K
MUHUMAJIBHOMY.

MakcuMalbHO  BO3MOXKHBIM ~ OaJl 32 BECh  TEKyUIMd  KOHTPOJb
YCTaHABIIUBACTCS pPaBHbIM S55. Tekyliee KOHTPOJIBHOE MEPONPHUSATHE CUUTACTCS
CIAHHBIM, €CJIA CTYJEHT IOJy4HJI 3a HETO He MeHee 60% OT yCTaHOBIEHHOIO IS
ATOTO KOHTPOJISI MaKCUMaibHOro Oamia. PedTHHTrOBBIN Oallyi, BBICTABIISIEMBIi
CTYIEHTY 3a TEKyIlee KOHTPOJIBHOE MEPOIPUATHE, CIHAHHOE CTYIEHTOM B
YCTaHOBJICHHbIE T'PAPUKOM KOHTPOJIbHBIX MEPONPUATHI CPOKH, OIpEeAeIsIeTCs

CJIeAYIOIINM 00pa3oMm:

YpOoBEHB BBINIOJIHEHHUS Pelitunroseiii 6amn (B % oT MakcuMaabHOTO Oaa
KOHTPOJIBHOTO 331aHUS 3a KOHTPOJIbHOE 3aJaHHE)

OTnuyHBIN 100

Xopormmuit 80

V 10BIIETBOPUTEIIHHBIH 60
HeynosneTrBoputebHbII 0

HpI/I IMPOBCPKEC KOHCIICKTOB HCKHI/Iﬁ JacTCda aHalIn3 KadCCTBa HX BCACHMII.
OTMmeuaroTcs AOIMYIICHHBIC OHII/I6KI/I, B PCHCH3UMN IIPCIIOAABATCIIA OLCHUBACTCA
Ka4CCTBO KOHCIICKTHPOBAHUA yLIC6HOFO Marcpuajia, AAar0TCA PCKOMCHIAIUU II0

YIIYUIIEHUIO KaYeCTBA KOHCIIEKTUPOBAHUS JIEKIIMOHHOTO MaTepHalia.

5.2. PexoMeH/IallUH 110 MOATOTOBKE K 3a4eTy



HOI[FOTOBKa K 3a4€Ty HAYMHACTCS C Hadala U3YUYCHUSA AUCLHUILIWHBI. I[J'ISI
IMOJYUYCHHUS 3a4CTa HGO6XOI[I/IMO ImoccmaTtsb BCC JICKIINU 1 Ha60paTOpHLIC 3aHATHA, a

TaK e MPEJOCTABUTh OTYETHI O BHITIOJHEHUH JIA0OPATOPHBIX padoT.

6. PEKOMEHJIAIIUM 1O PABOTE C JINTEPATYPOU "
NCTOYHUKAMU

6.1. Pekomenoayuu cmyoeHmam no Op2aHu3auuu padomoel ¢ JUmMepamypoi u
ucmouHuKamu

N3yuyenue nurepaTypbl 1 HICTOYHUKOB HEOOXOAMMO HAYMHAThH C MPOYTECHHUS
COOTBETCTBYIOLIUX TIJIaB y4eOHBIX M3AaHUM, yUeOHBIX MOCOOMI WU JIUTEPaTypHhl,
PEKOMEH/I0BAaHHOM B KAa4e€CTBE OCHOBHOM WIJIM JOIOJIHUTENBHON 1O TUCLUILINHE
«YnpapneHue HHPOPMALIMOHHBIMU pecypcaMu 00pabOTKH LU(PPOBOrO KOHTEHTA,
KOTOPBIE TIPSIMO UJIM KOCBEHHO OTHOCATCS KU3Y4YaeMOil TeMe.

W3yyast nuTepaTypy U UCTOUHUKH, CTYJIEHTY PEKOMEHIYETCSI BECTU KpPAaTKUN
KOHCIIEKT. OJJTHAKO HE CIIEYET MEePENUChIBaTh BCE COJIEP)KAaHUE M3y4aeMON TEMBI,
HY’KHO BBIIIACHIBATh JIMIIb OCHOBHBIE MJIEHU W TJIABHBIE HA Balll B3IVIAA MbICIU. B
OTJEIBHBIX CIy4asiX, KOrJa BCTPEYAIOTCA Ba)XHbIE ONPEICICHUS, MOHATHS,
HEO0OXOMMMBIN (PaKTHUECKHUI MaTepral U MPUMEPHI, CTATHCTHYECKass HHPpOpMaIus,
UMEIOLINE OTHOILIEHUE K U3y4aeMOil TeMe, CTYAECHTY CJEIyeT BBIIUCATh UX B BUJIE
LUTAT C MOJHBIM YKa3aHueM OMOIHorpaguueckux HCTOYHUKOB.

KoOHCIIEeKTUpOBaHHE  PEKOMEHIyEMOW  JINTepaTypbl W UCTOYHHKOB
HEOOXOMMO BECTH C paclpeiieieHMeM COOpaHHBIX MAaTEPHUANIOB MO OTAECIbHBIM
raBaM M maparpadaM corjiacHo y4yeOHO-TeMaTthdeckoMmy IaHy. Heobxomumo
BBINKCHIBATh BCE BHIXOHBIE JAaHHBIE 10 UCTIOIb3yEMON TUTEPATYPE MUCTOUHUKAM.

OCHOBOIl TEXHOJOTMM HHTEHCHU(pUKALUMK OOydYeHHss Ha 1aaTdopme
U(POBBIX 00pa30BATENbHBIX TEXHOJIOTHH SBISAIOTCA y4€OHO-MIUTIOCTPAIIMOHHBIC
MaTepuaibl  (ONOPHBIM  KOHCHEKT) IO  JUCUUIUIMHE "Vrpasnenue

MH(OPMAIMOHHBIMU peCypcaMu 00pabOTKH HU(POBOro KOHTEHTA"



PabGora ¢ y4eOHO-WITIOCTPAIIMOHHBIMU MaTepualiaMi HMEET CIeayIoIue
STaIlbI.

1. V3yueHne TEOPETHUYECKUX OCHOB Y4eOHOTro maTepuana B ayJIUTOPHUU:
U3JI0KEHUE TIPEernojaBaTesieM M3ydyaeMoro marepuana CTyJeHTaM ¢ OObSCHEHUEM
110 OTIOPHOMY KOHCIIEKTY;

2. CamocrosiTenbHasi paboTa: HMHAWBUIyaldbHas paboTa CTYACHTOB IO
OTIOPHOMY KOHCIIEKTY; (PpOHTaNbHOE 3aKperuieHHe 10 OJIOKaM OMOPHOTO
KOHCIIEKTA.

3. IlepBoe MOBTOpEHUE — BOCIPOM3BEICHUE COJAEPKAHUA 3aJTAHHOW TEMBI
OTIOPHOT'0 KOHCIIEKTA MO MaMSITH.

4. VYcrHOE mOpOroBapMBaHUE MaTepHalla OMOPHOrO KOHCIEKTa —
HEOOXOJMMBIA ATall BHEIIHEPEUEBOU JEATEIBHOCTH MPU YCBOEHUU Y4EOHOTO
Marepuarna.

5. Bropoe noBTOpeHue — B3aUMOOIIPOC U B3aUMOIIOMOIIb CTYJIEHTOB APYT
ApYTY.

[IpumeHnenue  y4eOHO-MIUIIOCTPALIMOHHBIX — MaTepUaJIOB MTO3BOJISIET
00OO0IIUTh CIIOXKHBIN MO COJIEPKAHUIO MAaTepUaJl, AKTUBU3UPOBATH MBICITUTEILHYIO
JEATEIIbHOCTh CTYJICHTOB.

Heo6xoMMO MOMHUTB, YTO TJAaBHOE JJIsI CTYyJACHTAa B CaMOCTOSATEIIbHOM
paboTe ¢ PEKOMEHAYEeMOW JUTEpaTypod U UCTOUYHMKAMH — 3TO (OpMUpPOBaHHE
CBOETO WHIUBUIYAIBHOTO CTWJIS, KOTOPBIA MOXET CTaTh OCHOBOW B Oymyiien

npo(ecCUOHANIbHOM 1ESITeIbHOCTH.

6.2. Ilepeuenv pekomenoyemoil 1umepantypol
Ocnosnas numepamypa
1. H. B. Makcumos, Ilapteika T. JI., I[TonoB U. . Apxutexkrypa OBM u
BBIYUCIUTEIBHBIX CUCTEM. — 3-€ u3a. — M. @opym — Uadpa — M, 2010. - 512 ¢
2. J1. B. UpteroB Brenenue B onepanrioHHbIe CUCTEMBL. Y 4eOHOE TTOCOOHE.
— CI16: BXB- ITutep, 2008. — 1040 c.

3.  A. I0. MomyanoB CucremHoe mporpammHoe obecniedeHue. YueO. s



BVY3osB. — 3-e u3n. — CI10.: —2010. — 400 ¢

JlononnumenvHas tumepamypa

1. Tanenbaym 3. Apxurektypa Kommnbtotepa S-¢ uza. — CII106.: ITutep, 2007.

— 844 c.

2.  Mypaxosckuit B. U. Kenezo I[1K. HoBbie BozmoxkunocTu. — CII6.: TTutep,
2005.-592 c.

3. Tanenbaym O. CoBpeMeHHbBIE ONEpaIMOHHbIE CUCTEMBI. 2-¢ u3a. — CII6.:

ITutep, 2002. — 1040 c.

6.3. Internet-pecypcei:

1) http://www.intuit.ru — HanuvoHalbHBIM  OTKPBITBI  YHUBEPCUTET
«MHTYHUT»;

2) http://www.window.edu.ru — Enunoe okHoO noctymna k 00pa3oBaTeIbHBIM

pecypcam.

6.4 Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHDL

K MarepnanbHO-TEXHMYECKOMY  YPOBHKO  OCBOCHHS  COJEpKAHUS
JTUCHUIUIMHBI «YTIpaBiieHne HHGOPMAIIMOHHBIMU pecypcaMu 00paboTKu
1T (POBOTO KOHTEHTA» MOXKHO OTHECTH:

-  WHAMBUAYaJIbHOE B3aUMOJCHCTBHME CO CTYyAEHTaMU B IpPOLECCE
MPOBEICHUS JIEKIIMOHHBIX U TAO0OPATOPHBIX 3aHSATUH;

- UCIIOJIb30BAHUE HA JICKIUSIX U JTA0OPATOPHBIX 3aHATUSIX MYJIBTUMEIUNHOTO
000pyIOBAHUS;

- BKJIOYEHHE B JiabopaTopHble paOOThl HWHIUBUIYAIBHOTO IOMCKA,
CUCTeMaTH3alluM U aHaiau3a nHdopmaiuu yepes Internet;

- aBTOPCKHE IIPE3CHTALMU K JIEKIUSIM;

- JIGKIMOHHAS ayJAWTOPHUS JOJDKHA OBITh O0OpyJOBaHA MYJBTHUMEINA
IIPOEKTOPOM;

- Microsoft Office - Word, Excel;

- OC Windows;


http://www.intuit.ru/
http://www.window.edu.ru/

-  KOMIBIOTEPHBIM  KJACC C  MNPEAYyCTAaHOBJIEHHBIM  IPOIPAMMHBIM

00€eCIICUCHUEM.



