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KPATKOE M3JIOXXKEHUE JIEKLIUOHHOI'O MATEPUAIJIA

Pa3nesa 1. OCHOBHBIE ITIOHATHUSA

Onepayuonnasn cucmema (OC) — 3TO KOMIUIEKC CHEIHAIbHBIX MPOTPAaMMHBIX CPENICTB,
IIpEeIHA3HAYEHHBIX JUIsl YIPABJIEHUS 3arpy3Koi, 3allyCKOM U BBIIOJIHEHHEM JAPYrux (I10JIb30Ba-
TEJIbCKUX) MIPOrpaMM, a TakxKe JJIs IUTAHUPOBAHUS U YIIPABJIICHHS BHIYUCIUTEIbHBIMU peCypcaMu
OBM.

B ee cocTaB BXOJAT B3aMMOCBSI3aHHbBIE IPOIPAMMBbl, HEOJHOPOAHBIE IO XapaKTEPy U MHO-
rOIJIAHOBBIE 10 YPOBHIO. DTOT KOMIUIEKC IPOrpaMM JUHAMHYEH 110 CBOEMY COCTaBy: U3 HEIrO
MO’KHO YAAJISATh U B HETO 100aBISATH HEKOTOPBIE COCTABHBIE YACTH.

OnepanroHHbIE CUCTEMBI OTHOCSITCSI K CHCTEMHOMY IIPOIPaMMHOMY OO€CIIEUEHHUIO.

OC npenHa3HaueHa JJIs pEeLIEHUs IBYX OCHOBHBIX 3a/a4:

- MIPEIOCTABJICHNE I0JIb30BATENIO (IIPOrPaMMUCTY) BMECTO PEAJIBLHOM anmaparypbl KOM-
NBI0TEPa PACHIMPEHHONM BUPTYaIbHOM MAIIMHBI, C KOTOPOHl yA00HE#H paboTarh U KOTOPYIO JIeT4e
IPOrpaMMHUPOBATh;

- moBblieHue 3(P(HEKTUBHOCTH HCIONb30BAHMS KOMIIbIOTEpa MyTEM pPalOHAIBHOTO
YIPaBJIEHUS €r0 pecypcaM B COOTBETCTBUM ¢ HEKOTOPBIMU KPUTEPUSMHU.

OcnosHule ¢hyHKyuy ONepamoHHON CHCTEMBI:

1. Ilpuem oT mosp30BaTens 3alaHUi WM KoMaHJ U ux oOpadotka. Kak npasuio, 310 Ko-
MaH/IbI 3aITyCKa U MPUOCTAHOBKH MTPOrpamMM, Orepanuu ¢ (ailmamu.

2. 3arpy3Ka B OIEpaTUBHYIO aMsTh, MOAJIEKAILMX UCTIOJIHEHHUIO TPOrPaMM.
. Pacnipenienenne namsaTé U opraHu3anusi BUPTyalbHON HaMsITH.
. 3aIyCK IPOrpaMM.
. UnenTndukanms Bcex mporpaMM U TaHHBIX.
. Ilpuem 1 BbINONHEHUE PA3INYHBIX 3aIIPOCOB OT BBITOJIHAIOUIMX MPHIIOKEHHH.
. OGcmyxnuBaHMe BCEX Orepaluii BBOJa-BbIBO/IA.
. Obecnieuenne pabOThI CUCTEM yIIpaBlIeHUs (paiaamu.
. ObecnieueHue pexxuma MyJIbTUIIPOTPAMMUPOBAHUS, T.€. OpraHu3alls NapauIeIbHOTO
BBINOJIHEHUS IBYX M 00Jjiee IporpaMM Ha OJIHOM IPOLECCOope, CO3Ar0NIasi BUIUMOCTb UX OJJHO-
BPEMEHHOT'O BBIMOJIHEHMS.

10. [InanupoBanue U AUCHIETUYEPU3ALINA 337a4 B COOTBETCTBUH C 3a/laHHBIMU CTpaTEruen.

11. Opranuzanus Mexanu3ma oOMeHa COOOIIEHUSIMU U TAHHBIMU MEXTY BBITIOJHSIOIU-
MUCSI TPOrpaMMaMHu.

12. ObecnieueHne COXpaHHOCTH JIaHHBIX, 3aIIUTa IPUIIOKEHUHN APYT OT APYyTa, 3aluTa
camoii OC OT UCTIONHSIEMBIX TPHIIOKEHUH.

13. AyrenTudukanus u aBTopu3anus nojab30BaTels (IpoBepKa NpaBUILHOCTH UMEHU U
napoJis MOJIb30BATENS U HA3HAYCHHE OTIPEJIeIEHHBIX MPaB).

14. IlpenocraBieHue yCiIyT Ha CIydaid YaCTUIHOTO COOsI CHCTEMBI.

O 03O L AW

Knaccudukanus onepaioHHbIX CUCTEM

Cy1iecTByeT MHOKECTBO KJIACCH(PUKAIMI OMEpPallMOHHBIX CHCTEM, OCHOBHBIE M3 HUX
MPE/ICTABIICHBI HA PUCYHKE.



Onepaguouubte cucmemovl

7 T

s N N [ N

N0 PERUMY N0 KOAUUECTNBY no cnocoby no muny
obpabomiu NOIB08AMENEU NPUMEHEHUA unmepghetica
sadau

no muny cpedeme
BLIULICTUIMENBHOT
MEXHURL

MAKSTHOH 00padoTKH
aBTOHOMHBIE
ceTeBhIE
pacnpenesceHHBIE

7
.
'
OHOMOAB30BATEACKHE
MHOTOTIOAB30BATEABCKHE
.
r
pasfe]cHHS BPEMEHH
pPeanbHOTO0 BPEMEHH
.
-
rpacdhHyeckHH HHETEphefc
L

OOHOIPOT PAMMHEIE
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TpeGoBanus K COBPEMEHHBIM OIEPAIMOHHBIM CHCTEMaM

OnepannoHHasi cucTemMa JO/DKHA MOAJEPKUBATh MYJIbTUIIPOTPAMMUPOBAHKE, MYyJIbTH3a-
JTAYHOCTh, BUPTYAJIbHYIO N1aMsATh, MHOTOIIOJIb30BATENIbCKUN Irpaduueckuil nuTepdeiic u ynonie-
TBOPSITh SKCILTyaTalluOHHBIM TPEOOBAHUSIM.

HadexwHocme U
OMKA30YCMOUULEOCMb

&

Pacuwupaemocms
IpouseodumenscHocms

OKCHAyaTaIllHOHHEBIE
TpeboBaHHsa
K OTIEPAITHOHHBIM
cHcTeMaMm

Cosmecmumocms E> ITepeHocumocme

&

BesonacHocme

OyuknuonupoBanre OC mocne 3arpy3kun 9BM ocyliecTBIseTcs Kak peakiius Ha PO c-
XOJIAIIME COOBITHSI, HACTYIUICHHE KOTOPBIX CUTHAIM3HPYETCs MpepbiBaHusMu — Interrupt. Vc-
TOYHHUKAMH TPEPhIBAHUN MOTYT OBITh KaK ammaparypa, Tak u mporpammel. Kaxoe npepsiBanue
00pabaThIBacTCsl COOTBETCTBEHHO 00paboTUMKOM TipepbiBaHui (Interrupt handler), BXoasmm B
cocras OC.

Kitaces! npeppiBannii

Tun Bo3nukHoBeHHe IIpumepsl
Buewmnue MIPOUCXOJAT BHE MPEPHIBAEMOIO MpOIIeC- IpephIBaHUS BHEIITHUX
(acuHXpOHHBIE) ca YCTPOMCTB, BBO/1a-BbIBO/IA,
MIPEPHIBAHUS HapyIIeHUE MUTAHUS
Buympennue CBsI3aHbl ¢ PabOTON Mpoleccopa W CHH- HapylIeHHE aJpecaluu, aese-
(CHHXpOHHBIE)  XPOHHEI C €T0 OTEPaAIUIMH HUE€ HA HYJIb, OIIUOKH 3aIUTHI
[IpepobiBanus MaMsTH
Ilpocpammmusie  BBIIOTHSIOTCS MO COOTBETCTBYIOIIEH KO- MEPEKIIOUEHHUE Mpoleccopa B
MpEPHIBAHUS MaHJIe; BBEIEHBI JJI MEPEKIIOYEHUSI HA TPUBUICTUPOBAHHBIN  PEXUM
CUCTEMHBIE POTPaMMHbBIE MOTYJTU paboThI

Oransl 00pabOTKU MpepbIBAaHUS
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TIpepbIBaHHS — MEXaHH3M, TIO3B OJBTIONTHiT
KOOPAHHHPOBATH MapamielbHoe (yHKIHOHHPOBAHHE
OT/IENBHBIX ¥CTPOHCTE BBIMHCIHTENbHOM CHCTEMEI

H pPearHpoBaTh Ha 0coOble COCTOAHMS, BOZHHKAION He
npH padoTe mpoleccopa.

Ej'paﬁom;ca npepbteaua |::>

IIpepriBaHKe 00A3aTCIBHO BIICYET 3a CO00MH
H3MeHEHHe MTOPANIKA BRITOIHEHHS KOMAaHT

POIIECCOPOM.

ITponieccop MoxkeT obsagaTk CpeACTBAMU 3aILUTHI OT NMPEPHIBAHUIN: OTKIFOUYEHUE CUCTE-
MBI NpEepbIBaHUN, MAacCKMpOBaHHE (3alpeT) OTAENbHBIX CHUTHAJOB. [IporpammHoe ympaBieHue
3TUMH cpencTtBaMu no3BoiisieT OC perynupoBaTh 00paOOTKY CUTHAJIOB MpPEpbIBAHUM: OTKIIAJbI-
BaTh UX 00pabOTKY MJIM UTHOPUPOBATH, YTO MO3BOJISIET PEAIM30BbIBATh PA3IMUHBIE AUCIUTIINHBI

1. VcranoBneHue (akTa NPEPEIBAHAA,
€0 HACHTH(OHKALIA.

L+

2.3aoMHHaHUE COCTOAHUA
[IPEPBAHHOTO TIpoIiecca BEITHCIEHHTT
(cueTuHKa KOMaHJ, COAEPKHMOTO

PETHCTPOB Ipolieccopa I Ap.).

L+

3. ITepenaya yIIpaeJIeHNA allapaTHO
00padoT4HKy NPEPHIBAHNA.

Annapamuas obpabdomka

[IpuoputeTsl npepbiBaHUN

CpepacTsa KOHTpons npoueccopa

CucTeMHbI TaMep

MarHuTHbI® QUCKU

BHelwHuWe ycTporcTBa

Cetesoe o6opynosaHve

TepmuHans!

MporpammHble NpepbiBaHWa

JUCIIETYEPU3ALUN [TPEPBIBAHUMN.

[ JHCIHILTE

IHBI JHCIIeTUEPH3ANNN ]

BecnpuopureTHsie ]

- - B IMOPAIKE OHMEPeIH;

~
ITHREIHIeCEIE:
|| - IMEDTECEITT ATTOPETLL
- MHOTOTPHOPHTETHEL
TTHEIIHeCHHE.
vy

4 ™
JInHefHBIE:

- TI0 IIPHHIATY CTEKa:
- CIIVIaHHEIA BEIOOP.

4. CoxpaHeHHe HH(pOpMAIHH
0 MPepBaHHOMH MPOTpamMMe.

L+

5. BBINOIHEHHE IPOrPAMMEBL
CBA3AHHOM ¢ 06paboTKOM
TpEpPBIBAHHA.

L=

6. BoccTaHOBNEHHE HHD OpMAITHH
0 TIPEPBAHHOM TIpOrpaMMe

L+

7. Bo3epaT Ha TIpEpBaHHYIO
IporpaMMy.

Ipozpammmuas o6pabomra

Bbicokui
npuoputer

Huakuin
npuopuTeT

[ IIpHOpHTETHBIE ]

]
~

C QHECHPOBAHEEIM

C IHHAMHEECKHM

TPHOPHTETOM IPHOPHTETOM
i ™
| C OTHOCHTETIRHEDI p ,\
TPHOPHTETOM ) Hzmenenme
OT BPeMEHH [~
' N OOCTYAHEAHHA
C abComOTHEIM 0/
B TOPHOPHTETOM  —
Hamenemme
i b 0T BpEMeHH [~
- .?.C[ﬂHIH.EIHD& OFHIAHEA
ofOCTVEHBAHHS \ J
\ J

Pasgen 2 APXUTEKTYPA OIIEPAIIMOHHOM CUCTEMBI
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Apxurekrypa OC — CTpyKTypHasi OpraHu3alys Ha OCHOBE PA3JIMYHBIX MPOrPAMMHBIX
MOJYJIEH.

B MakposiiepHoii (MOHONHMTHASI) apXUTCKTYype BCe MOJIYJIM IOACICHBI Ha JIBE T'PYIIIIHL.
SAnapo — MOmynH, BBITOTHSIONINE OCHOBHBIC (YHKIIMH ONEPANMOHHOW CHUCTEMBI, PEIIArIIne
BHYTPHUCUCTEMHBIC 33]]a4l OpraHU3aI[iy BRIYUCIIUTEIBHOTO MPOIIecca, TAKKE KaK IEPEKIIFOUCHUE
KOHTEKCTOB, 00pabO0TKa MPEephIBAaHUMN U P.

Bcnomorarenshbie Moayiau OC BBIIOJHSIOT MOJIC3HBIC, HO MEHEe 00s3aTelbHbIC (QyHK-
1uu. VX 00BIYHO MOAPA3IEISIFOT Ha CICAYIOIINE TPYIIIIBL:

- YTHWJIMTBHI — MPOTrPaMMBbl, PEIIArOIINe OTICIbHBIC 3a7aui yIPABICHHUS U COMPOBOKICHHS
KOMITBIOTEPHON CHCTEMBI, TaKWe, HAlIPUMEpP, KaK IMPOrpaMMbl CXKAaTHsl JHUCKOB, apXHBHPOBAHHS
JAHHBIX HA MATHATHYIO JICHTY,

- CHCTeMHBIC 00pabaThIBAIOIINE MMPOTrPAMMbl — TEKCTOBBIC WIIM IpaduuecKue peaaKTOphl,
KOMITWJISITOPBI, KOMITOHOBIIUKH, OTJIQUNKH;

- MPOrpaMMBbl MPEJICTABICHUS TI0JIH30BATEIIO JOTOTHUTEIBHBIX YCIYT — CIEIHaIbHBIN Ba-
PHAHT TOJIb30BaTEIILCKOTO HHTEp(delica, KaIbKyISITOP U IaXe UTPBL;

- OMONMMOTEKU TPOIEAYP PA3TUYHOTO HA3HAYCHHS, YIPOIIAIINE Pa3padOTKy MPHIIOKE-
HUH, HarpuMep OMOIMoTeKa MaTeMaTHUeCKUX (yHKIHMI, OMOIMoTeKa BBOIA-BbIBOA U T. 1.

BreruncnuTenbHas cuctema, pabortaromas moJ yrnpasieHueM makposepaoir OC, npen-
CTaBJicHa Ha PUCYHKE.

annapaTtypa

aAapo
0oC

BCnomoraTenbHblIE
MOay M

MHorocnoiiHas CTpyKTypa siapa

MHorocnoiHblii MOAX0J1 ABISAETCS YHUBEPCAIbHBIM U 3(P(QEKTUBHBIM CIOCOOOM JEKOM-
MO3HIIMU CJIOXKHBIX CHCTEM JH000T0 THIa, B TOM YHCIe U NMporpaMMHbIX. Kaxaslil cioit oocmy-
’KMBAET BBILLIEJEKAIIMMA CIIOM, BBIMOIHSS AJI1 HETO HEKOTOPbIH Habop (yHKIHUH, 00pa3yromux
MEXCIIOoNHBIN uHTEepdeiic. Ha ocHOBe e HMKelexalero ciost Coi CTPOUT CBOM (YHKLIHU —
6oJiee CI0XKHbBIE M MOLIHBIE, HO KOTOPBIE SBISIOTCS TPUMUTHBHBIMH JIJISI BBILIENIEKAIIETO YPOB-
Hs. CTporue npaBuia KacaroTcsl JIMIIb B3aUMOIEUCTBUS CII0EB, @ MEXKY MOAYJISIMU BHYTPH CJIOSI
CBSI3U MOT'YT OBITh IPOM3BOJILHBIMHU.

Muorocnoitaas opranuzanus OC CyIIeCTBEHHO YNPOIIAeT pa3padoTKy U MOJCPHU3AIUIO
CUCTEMBI.

[TockonbKy sIpo MpeacTaBisieT cO0OM CIOXKHBIH MHOTO(YHKIMOHAIBHBIM KOMIUIEKC, TO
MHOT'OCJIONHBIN MOJXO0 paCIpOCTPAHAETCS U HAa CTPYKTYpPY szpa.

SInpo MOXKET COCTOATh U3 CAEAYIOIINX CIOEB:

Cpeocmea annapammuoii nodoepxcku OC. T.e. cpeacTBa, KOTOpPbIE HEMOCPEICTBEHHO
y4acTBYIOT B OpraHU3alliM BBIYMCIIUTENBHBIX IPOLECCOB, TAKME KaK: CUCTEMa IPEPBIBAHHM,
CpeZCTBa 3aIIUTHI 001acTell MaMsATH, CPEJCTBA NEPEKIIOUEHUSI KOHTEKCTOB IIPOIIECCOB U T. 1.

Mawunno-3asucumsie komnonenmor OC. ITO IpOrpaMMHBIE MOAYJIH, B KOTOPBIX OTpaXka-
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eTcs crneur(uka anmnapatHoi miaTGopMbl KOMIbIOTepa. B upeane 3TOT clioif MOTHOCTHIO IKpa-
HUPYET BBILIENIEKAIINE CJIOU OT OCOOCHHOCTEH almaparypbl, YTO MO3BOJSET pa3padaTbiBaTh
BBIILIEJIEIKALIUE CIIOM HA OCHOBE MAlllMHHO-HE3aBUCUMBIX MOJYJIEH, CYIIECTBYIOIIMX B €IMH-
CTBEHHOM 3K3EMILIAPE JIJIsl BCEX TUIIOB alIapaTHbIX MIaTGopM.
basosvie mexanuzmul a0pa. 310 Hanboee MPUMUTUBHBIE ONIEPALIMU Spa, TAKUE KaK MPO-
rPaMMHOE€ MEPEKII0YEHNE KOHTEKCTOB MPOLECCOB, AUCIETYEpU3alUsl IPEPbIBAHMI, NepeMelie-
HUE CTPAHMI U3 NaMATU Ha JUCK U T.I. MOayau JaHHOTO CJIOSl HE IPUHUMAIOT PELEeHUl 0 pac-
IIPEICIIEHUH PECYPCOB, A JIUILIb UCIIOIHSIOT IPUHATHIE «HABEPXY» PEIICHHUS.
Meneoarcepvr pecypcog. Moninble (pyHKIIMOHAIBHBIE MOTYJIH, PEATH3YIOLINE CTpaTernye-
CKHE 3aJ]a4M 10 YNPAaBICHUID OCHOBHBIMHM PECYpPCaMHU BBIUYMCIUTEIBHOW cUCTeMbl. Kaaplii U3
MEHE/KEPOB (JIMCIIETYEPOB) BEACT yUET CBOOOIHBIX M UCIOJIbB3YEMbBIX PECYPCOB OMPEIEICHHOTO
TUIA U TUIAHUPYET UX paclpeesieHHe B COOTBETCTBUU C 3ampocaMu npuiiokeHuil. Hanpumep,
MEHEKEP BUPTYAJIbHOM MaMsTH yIpaBiseT NEPEMELICHUEM CTPaHMI] U3 ONEpPaTUBHOM NamsTU
Ha Juck U oOpatHo. OH JOMHKEeH OTCIeKHBAaTh MHTEHCUBHOCTh OOpaIleHUH K CTaHHWIIAM, BPEMs
peObIBaHMs UX B MMaMATH, COCTOSIHUSI ITPOLIECCOB, UCIIOJIB3YIOLIUX JaHHbIE U JPYTHUe, Ha OCHO-
BaHUU KOTOPBIX OH BPEMsI OT BpEMEHH IMPUHUMAET PELISHUsI O TOM, KaKhe CTpaHUI[bl HEOOXO01H-
MO BBITPY3UTb, a KaKue 3arpy3uThb. J{j1s1 MCIIOJHEHUS] IPUHATHIX PELIeHUH MEHEKep oOpalaeT-
Csl K HIDKEJIEXKAIEeMY CIOI0.
Humepgbetic cucmemmnbix 66130606. ITOT CIION SIBISIETCS CAMbIM BEPXHUM CJIOEM sJIpa
U B3aUMOJICHCTBYET HETOCPEICTBEHHO C MPHJIOKEHUSAMU M CUCTEMHBIMU YTHIIMTAMH, 00pa3ys
npukiagHoi nporpamMubiii uHTepderic OC. @yuxuuu API npenocraBisior 10CTyn K CUCTEM-
HBIM pecypcaM B yI0OHOH M KOMIAaKTHOH (opme, 6e3 ykazaHus neTaneid ux (Gu3nueckoro pac-
MIOJIO’KEHUS.
IIpuBenennoe pazduenue sapa OC Ha ciaou SBISETCS T0CTaTOYHO YCIOBHBIM. B peaib-
HOW CHCTEME KOJMYECTBO CIIOEB M PACIpeesieHue MEX1y HUMU (YHKIUN MOXKET OBITh MHBIM.
Be10op konuyecTBa cioeB spa ABISETCS OTBETCTBEHHBIM M CIIOKHBIM JIEJIOM: YBEJIIMYEHUE YHC-
Jla CJI0€B BeJIeT K HEKOTOPOMY 3aMeJUIEHHIO paboThl sijipa 3a CUeT JOMOJIHUTENbHBIX HaKJIaJIHbIX
pacxo/oB Ha MEXKCIOMHOE B3aUMOJICHCTBUE, & YMEHBIICHHE YHCIIa CI0EB YXY/IIIAEeT pacLIupsie-
MOCTb U JIOTHYHOCTh cHUCTeMbl. OOBIYHO OINEpaliOHHbIE CUCTEMBI, MPOIIECAIINE JOJITUM MYyTh
ABOJIIOIMOHHOTO pa3BuTHs, Hampumep UNIX, uMeroT HeymopsioueHHOe sSApo ¢ HeOOJbIINM
YHUCJIOM YETKO BBIIETIEHHBIX CJIOEB, a Y cpaBHUTENIbHO MOoabix OC, Takux kak, Windows NT,
PO pas3zieseHo Ha OoJiblllee YMCIIO CIOEB M MX B3auMoJeicTBHe (OpMaIM30BaHO B TOpasio
OombIIeH CTEeeHH

MukposiiepHast apXUTeKTypa

ANbTepHAaTUBON KJIaCCHYECKOMY CIIOCO0Y MOCTPOEHMS ONEPAllMOHHON CUCTEMBI SIBISET-
Csl MUKPOSJIEpHAsl apXUTEKTypa, B KOTOPOH B IMPUBHIIETMPOBAHHOM PEKUME OCTaeTcsl paboTaTh
TOJILKO O4YeHb HeOobias yact OC, Ha3piBaeMas MUKpOSAPoM. B cocTaB Mukposiipa 0OBIYHO
BXOJISIT MAIIMHHO-3aBUCUMBbIE MOJTYJIM, BBITIOJHSONINE 0a30BbIe (HO HE Bce!) GyHKIMH: yIpaB-
JIEHUE BUPTYAIbHOM MaMATHIO; MOJAEPKKA 3alaHUM M MOTOKOB; B3aMMOJEHCTBUE MEXY IMpO-
[[eCCaMH; yIpaBJjeHHE BBOJAOM-BBIBOJIOM U MPEPHIBAHUSAMU; CEPBUCHI XOCTa (TJIaBHOTO KOMIIbIO-
Tepa WK KOMIbIoTepa, uMetoriero [P-anpec) Bee ocranbHble BHICOKOYPOBHEBBIE (DYHKIMHM SIpa
0(QOpMIISIFOTCS B BUJI€ IPHIIOKEHUH, pabOTAOIINX B MOJIb30BATENLCKOM PEKUME
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Paznes 3 IIPOHECCHI U IIOTOKH

BHyTpenHue enuHuUIB paboThl ONEPAMOHHON CUCTEMBI:
npoIiece — 3ajada Ha CTa UM BBITIOJTHEHUS;
HOTOK (HUTH) — MOCIIEI0BATEIbHOCTh KOMaH/I, 4acTh Mpoliecca.

IIpoyecc paccmarpuBaetcst OC Kak 3asiBKa Ha OTpeOJIeHUE BCEX BUIOB PECYpPCOB, KpOMe
OJIHOTO — IpolreccopHoro BpeMeHu. [Ipoueccopnoe Bpems pacnpeaenserca OC mexay — nomo-
KAMU.

[Tpu ynpaBieHuHU mpoleccaMu ONeparfioHHas CUCTeMa MCHOJb3YeT JBa OCHOBHBIX THIA
WH(POPMALMOHHBIX CTPYKTYP:

Odeckpunmop npoyecca, Coepxamuii “HpopMaruo, HeoOX0AUMYIO Py B TE€UEHUE BCETO
KHU3HEHHOTO IMKJIAa mponecca ( O COCTOSHHM IpoIiecca, O paclojokKeHUH o0pasa mporecca B
OIEepPaTUBHOM MaMATH U HA AUCKE, O 3HAYCHUU OTJEJIbHBIX COCTABJISIOLINX IPUOPUTETA, a TAKKE
0 €r0 UTOTOBOM 3HAYEHHUHU — TTI00ATBHOM TMPUOPHUTETE, 00 UACHTHU(PHUKATOPAX MOIH30BATEINS, CO-
3/1aBIIETO MPOIIECC, O POJCTBEHHBIX IpoIleccax U Apyras HHpopmanus);

KOHmMeKCm npoyecca, COlepX alluii MeHee OlepaTHBHYI0, HO 0oiee 0OBEeMHYIO 9acTh MH-
dopmannu, HeOOXOAMMYIO JUIsl BO30OHOBIICHHS BBIMOJIHEHUS IpOIEcca C MPEpBaHHOIO MecTa
(comepkuMoe PEerrucTpoOB IMPOIECcOpa, KOJIbI OMMOOK BBITIOTHIEMBIX MPOIIECCOPOM CHCTEMHBIX
BBI30BOB, HH(POpMaLus 000 Bcex (haitiax, OTKPHITHIX MPOLIECCOM, O HE3aBEPIIEHHBIX ONepaIusIx
BBO/Ia-BBIBOIA).

KonTekcT npotiecca Takke Kak JIECKPUIITOP JOCTYIEH TOJBKO MpOrpaMMmaM sijipa, 0JIHaKO
OH XpaHUTCS HE B OOJIACTH sI/Ipa, a HETIOCPEJACTBEHHO MPHUMBIKAeT K 00pa3y Impolecca U mepe-
MEIAeTCs BMECTE ¢ HUM IIPU HEOOXOIMMOCTH U3 ONIEPaTUBHOM MaMATH Ha TUCK U 00paTHO.

Jns peanmuzanuil MyJIbTHIIPOTPAMMHUPOBAHUS HA TPOTSHKEHUN CYIIECTBOBAHUS IpoIecca
BBITIOJIHEHHE €ro MOTOKOB MOXKET ObITh MHOT'OKpPaTHO NpEepBaHO U MpojosbkeHo. Ilepexon ot
BBITTOJIHEHHS OJTHOTO MOTOKA K JPYrOMY OCYIIECTBIISIETCSI B Pe3yJbTaTe TUIAHUPOBAHUS U JIHIC-
neTYepr3aluy.

IInanuposanue BKIOYAET ONpEAEICHUE MOMEHTA BPEMEHH I CMEHBI TEKYIEro MOTOKa,
a TaKKe BBHIOOP HOBOTO IMOTOKA JUIsl BHIMOJHEHUS. /Jucnemuepusayus 3aKiI04aeTCsl B peannsa-
IIUM HalIGHHOTO B PEe3yJIbTaTe IUIAHUPOBAHUS PELICHMS, T.€. B MEPEKIIOUCHUH Ipoliecca ¢ O1-
HOT'0 MOTOKA Ha JPYTroM.
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Jucneruepusanys BKIOYAET B ceOs: COXpaHEHHE KOHTEKCTA TEKYIIETro MOTOKa; 3arpy3Ky
KOHTEKCTOB HOBOT'O TIOTOKA, BHIOPAHHOTO B PE3yJIbTaTe IUIAHUPOBAHUS, 3aITyCK HOBOTO MOTOKA
Ha BBHITTOJTHEHHE.

OC BBINOJHSET TUIAHUPOBAHUE MTOTOKOB, IPUHUMAsI BO BHUMAaHUE UX COCTOsIHUE. B MyJsib-
TUIPOTPAMMHOM CUCTEME PA3JIMYAOT TPU OCHOBHBIX COCTOSIHUS MOTOKA:!

® BBINTOJTHEHNE — aKTUBHOE COCTOSTHUE IMOTOKA, BO BPEMsI KOTOPOTO MOTOK 00J1aiaeT BCEMU
HEO0OXOAUMBIMH PECYpPCAMH M HEMOCPEACTBEHHO BBIMOJIHSAETCS MPOIIECCOM;

® O)KHJIaHUE — MMACCUBHOE COCTOSIHUE IMOTOKA, HAXO/sCh B KOTOPOM, IIOTOK 3a0JIOKMPOBaH
110 CBOMM BHYTPEHHUM IPHUYUHAM (3KJIET OCYIIECTBIICHHS] HEKOTOPOTO COOBITHS, Yalle BCETo 3a-
BEpILICHUSI BBOJA-BBIBO/IA, WIIH OCBOOOXKIEHUSI HEKOTOPOTO pecypca);

® TOTOBHOCTh — MTACCUBHOE COCTOSIHHE MPOIIecca, HO IMPH ATOM MOTOK 3a0JIOKMPOBAH B CBS-
34 ¢ BHEIIHUMH O0CTOSITEIbCTBAMMU.

Wuorga emre 100aBISIFOT COCTOSIHUE HOBBIH, T.€. TOJIBKO CO3/IaHHBIN MOTOK, Y 3aBEPILICH-
HBIHN.

B TeueHune xu3HU MOTOK NEPEXOAUT U3 OJHOTO COCTOSIHUS B APYrO€ B COOTBETCTBUU C all-
TOPUTMOM IIJIAHUPOBAHMUSI.

TumnoBas guarpamma rnepexoaoB JJisl COCTOSIHUI Mpouecca.

v Tpe e b |
Mol TEIHAT EopOs BT EBIHOTHASMEL i
F )
OTCEITY A TOTAHEE TUHE
. FAEEP LS HHBLE
Ty T ol el I-F R UL Y. ——e
EEOT 3 ERECOTA EEOTFEREOMA

Keanmom Ha3pIBalOT OIpPAaHUYEHHBIA HENPEPBIBHBIM NEPHOJ MPOLECCOPHOIO BPEMEHH,
KOTOPOH IIPENOCTABIAETCSA KaKIOMY IIOTOKY IIOOYEPEIHO JJIs BBIIIOTHEHUS.
JlnarpaMma repexo/ioB B aJIrOpuTME KBaHTOBaHUS

IDTOY, FICHETITAT FE AT

Hosbl TEHHAT e L Te IR, EBIHOTH IS MBI el
F )
IDTOYY IPeMOC TAETE H K EAHT
i FAESPLLEHE B
rEeETE OHCHO RS AL o
EEOM & ERIECH A EEOOXERIECTA

I[I/Ial“paMMa MEepexXoa0B B AJITOPUTME C a0COJIFOTHBIM MMPUOPUTETOM

Mol TEIHAT EopOs BT EBIHOTHASMEL i
F
Bzfop mo mperopecrety
- FAESPIE HH BT
TR oxCidaSAbLE o
EECI - ERIECTA EEOOaERIEOTA




I[I/IanaMMa Mepexoa0B B AJITOPUTME C OTHOCUTCIIbHBIM IIPUOPUTCTOM.

B cuepemp moTok © Gomes
EEICOEEM TEEO PETETON

¥ |

HasbI AT Formoablil EBINONH IS MBI ik
F Y
Bafop mo mpmopecreTy
N FAESPLUEHH BT
Ty OHCLO e AT T
EEQT 3 ERTECHT A EEOMEERECTA

B OC Taxxe mUPOKO MPUMEHSIOTCS aJITOPUTMbI TUIAHUPOBAHUSI CMEIIAHHOW CTPYKTYPHI.
Hampumep, B OCHOBE TUTAHUPOBAHMSI JICKUT KBAHTOBAHKE, HO BEJIMUYMHA KBAHTA W/WJIH MOPSIOK
BbIOOpA MOTOKA M3 OYEPEIU TOTOBBIX OMpeesieTcs MpuopuTeTaMu MoTokoB. [Ipumepom ciy-
#uT OC Windows NT, B KOTOpo#i KBaHTOBaHHE COYETACTCS C JUHAMHUYECKUMHU a0COITFOTHBIMU
npuopureraMu. Ha BeIloHeHHe BHIOMPASTCS TOTOBBIN MOTOK C HAUBBICIIUM MPHOPUTETOM. EMy
BBIJICJISIETCS] KBAaHT BpeMeHU. Eciiu BO BpeMsi BBITIOJIHEHHS B OYEPEId TOTOBBIX MPOIIECCOB MOSIB-
JSIeTCs IOTOK ¢ 0o0Jiee BHICOKUM MPUOPUTETOM, TO OH BBITECHSIET BBINONHIEMbIN MOTOK. BhiTec-
HEHHBIN IMOTOK BO3BPAIIACTCS B OYEPElb TOTOBBIX, IPUUYEM OH CTAHOBUTCS BIIEPEIN BCEX MOTO-
KOB, UMEIOIINX TaKOH K€ MPUOPUTET

B mynsTunporpammusix OC noTpeOHOCTh B CHHXPOHHU3ALMU IIPOLECCOB U TOTOKOB CBsI3a-
Ha C COBMECTHBIM HCIIOJIb30BAaHHEM ammapaTHBIX U WHGOpMalnoHHbIX pecypcoB. Cpeactea OC,
oOecrnieunBaroIIve ATy CUHXPOHU3ALIMIO, YaCTO HA3bIBAIOTCSI CPEICTBAMU MEXKIIPOLIECCHOTO B3a-
umoneictBus. — [PC (Inter Process Communication).

BrinonHeHue MoTOKOB B MYJIBTHIPOTPAMMHOM Cpelie BCErja MPOUCXOIAT aCMHXPOHHO,
HE3aBUCUMO JIPYT OT Apyra. MOMEHTHI NpepbIBaHUs MOTOKOB, BPEMSI HAXOXKJIEHUS UX B ouepe-
JISIX, TIOPSIZIOK BBIOOpA MOTOKOB JUIsl BRIMOJTHEHUSI — CIIy4ailHbIe COOBITHS, 3aBUCSIINE OT CTEYe-
HUSL MHOTUX OOCTOSATENBCTB. B nydiiem ciiydae MOXXHO JIHMIIb OICHUTh WX BEPOSTHOCTHBHIE Xa-
PaKTEPUCTUKH, HATIPUMEP BEPOSTHOCTH MX 3aBEPIICHUS 32 JaHHBIM MEPHUO BPEMEHH.

JIro6oe B3auMoieliCTBHE MTOTOKOB, CBSI3aHHOE C Pa3/IeIeHUEM PecypcoB, 0OOMEHOM JaHHBI-
MU, COBMECTHBIM HCIIOJIb30BAaHUEM aIMMapaTHBIX PECYPCOB, 00ECIIEUNBACTCS WX CHHXPOHH3AIH-
eil. OHa 3aKIr04YaeTcsl B COTJIaCOBaHUE CKOPOCTEH MyTeM NMPUOCTAHOBKH MOTOKA IO HACTYIUICHUS
HEKOTOPOTO COOBITHSI U TTIOCIIEAYIONIECH €r0 aKTUBU3AIUH.

Jis CUHXPOHU3allMK TOTOKOB MPHKIATHBIX MPOrPAMMUCT MOXET HCIOJIb30BaTh JHOO
COOCTBEHHBIE CPEACTBA U IPUEMbI CHHXPOHU3AINH, JINOO CPEICTBA ONEPAIITMOHHON CHUCTEMBI.

Pa3nen 4 YnpasiieHue onnepaTuBHOM NaAMATHIO

Knaccudukanus MeTo10B pacpeielieHus aMsaTi

MeTonu pacnpeMene HEA TaMATH

k///f \“«A

Ee: ucmonezopanna C HCOOMIES OBAHHEM

EHEIIHEH TaMATH EHEIIHEH TaMATH

| ®uECHpOBAHHLIME pasenaMi e CTpanHdHoE pacnpeneneHHE
= JHHaMHYECKHMH pasmelanu | CErMEHTHOE PACHPENENEHHE
_,‘ TIepe MEII[A E MEIMH Pas | BTAME _— CTpaHHYHo-CETMEHTH. pacIpef
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HauMenoBanue
1

HpuHuun neiicTBus
2

¢dbukcupoBaHHBIMU [ 'paHUIIBI pa3AeNoB yCTaHaB-

pazzaenamu

JUHaAMHUYCCKUMHU
pasaciiaMu

MepeMeIaeMbIMU
paszaesnamu

CTpaHUYHAS
BUPTYaJbHAs
MaMsTh

CEerMeHTHas
BHUpTYyaJIbHAs
aMATh

CErMEHTHO-
CTpaHUYHAS
OpraHu3anus

pecoB.

JIMBAKOTCA IIPpU CTAPTC HC
U3MCHSAIOTCA

KaxxzmoMy BHOBB NOCTyHaro-
[IeMy Ha BBIIOJIHEHUE IPH-
JI0O>KEHHIO HA 3Tale CO3JaHus
mpolecca BBIACISIETCS BCS
HE00X0AUMas eMy MaMsTh.

nepeMeIeHne BCeX 3aHATHIX
Y4aCTKOB B CTPOHY CTapIIux
WIM MIQAIINX aJpecoB TakK,
4yro0Bl BCS CBOOOIHAsA IIa-
MSTh 00pa30BbIBajia €IUHYIO
CBOOOJTHYIO TIAMSITh.
OpraHu3yeT  IepeMenleHue
JAHHBIX MEXIY TaMSIThIO U
JTUCKOM CTpaHUIlAMH — dYa-
CTSIMA BHUPTYaJILHOTO aJipec-
HOTO TIPOCTPAHCTBA, (UKCH-
POBAaHHOTO U CPABHUTEIBHO
HEOOJIBIIIOTO pa3Mepa
MpeaycMaTpuBaeT — Imepeme-
IICHUE JAHHBIX CETMEHTaMH
— YacTIMH BHUPTYaJIbHOTO
aJIPECHOTO POCTPAHCTBA
MIPOU3BOJILHOTO pa3mepa,
MOJyYEeHHBIMH C  YYETOM
CMBICJIOBOTO 3HAuU€HUs JaH-
HBIX

UCMOJIb3yeT ABYXYPOBHEBOE
JeTICHUe: BUPTYyalbHOE aj-
pecHoe MPOCTPaHCTBO [ie-
JUTCS HA CETMEHTHI, a 3aTeM
CEeTMEHTHI JIETISTCS Ha CTpa-
HUIBI

JlocTrouHcTBa
3
[IpocroTa

Beinosinenue mpo-
[IECCOB  OOJIBIIOTO
obbrema

OtcyrcTBue ¢par-
MEHTaIHU
pocToTa
BO3MOXHOCTh  HC-

MOJIb30BaHUS  Pa3-
JIeNseMbIX JTaHHBIX
pasHBIMH  TIpOIIeC-
camH, 3alluTa JaH-
HBIX

COYETAET NPEUMY-
mecTBa  CTpaHWY-
HOI'O U CETMEHTHO-
ro pacnpeneneHuit

CtpannyHoe pacnpeaesieHue naMsITu

BupryanpHoe agpecHO€ MPOCTPAaHCTBO KaKJOTO MPOLECCA AEIUTCS Ha YacTH OJUHAKO-

BOT0O (DMKCHPOBAHHOTO JIJIsl JAaHHOW CHCTEMBI pa3Mepa, Ha3bIBAEMBIE GUPMYANbHLIMU CIPAHUYA-

mu. B ob1iem ciyuae pazMep BUPTYaIbHOTO aIpECHOTO MPOCTPAHCTBA HE KpaTeH pa3Mepy cTpa-
HUIBI, TO3TOMY MOCJEIHSSI CTPaHMIIa KayKJ0To MpolLiecca 0MOTHAETCs] PUKTUBHOM 00J1aCThIO.

Bcest onepatrBHas namMsATh MalIMHBI TAK)KE JEJIUTCSA HA YAaCTH TOTO )K€ pa3Mepa, Ha3bl-

BaeMble Qusuueckumu cmpanuyamu. Pazmep cTpaHulibl BEIOMPAETCsl PaBHBIM CTENEHU JIBOII-

ku: 512, 1024, 4096 6aifT u T. A. DTO MO3BOJISIET YIPOCTUTh MEXaHU3M MPeoOpa3oBaHUs all-

HenocraTkn
4

HE TMO3BOJISIET BBINOJI-
HUTb IIPOLIECCH, 00pa-
36l KOTOPBIX HE IOMeE-
IIAIOTCA HU B OJUH U3
pasnuenoB

Ecmu JOCTAaTOUYHBIN
o0beM MaMATH OTCYT-
CTBYET, TO IPHUIIOKEHUE
HE TIpUHUMAETCA, |
MpoLIeCC HE CO31aeTCHl.
dparMeHTanus mamsITH
nporeaypa CXKATHS
MOJKET moTpeOoBaTh
3HAYUTEIILHOTO BpEMe-
HH

CJIO)KHOCTh ~ OpraHu3a-
[IUH 3aIIUTEI JAHHBIX

N30BITOYHBIN 00BeEM
MepeMenaeMoin HAH-
bopmanuu

@parmeHTanus namsITa

ITpu co3manuu nponecca OC 3arpyaeT B ONEPATUBHYIO MAMATh HECKOJBKO €ro BUp-
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TyaJlbHBIX CTpaHuil. Komusi Bcero BUPTYaJIbHOTO aJpPECHOTO MPOCTPAHCTBA HAXOJUTCA Ha
nucke. CMexXHbIe BUPTYyalIbHbIE CTPAHUIIBI HEO00A3aTEeIbHO HAXOATCS Ha CMEXHBIX (pu3nye-
ckux cermentax. ns xaxnoro npouecca OC cosnaer mabauyy cmpanuy — uHGOPMAIOH-
HYIO CTPYKTYPY, COJAEPKAIIYIO 3anucu 000 BCceX BUPTYAIbHBIX CTPAHMIIAX MpoIiecca.

BrpryameHoe ampecHoe Tafmma  cTparsem] PEFEMEC Kad ITaMATE
TP OCTHPAHCTE O Ipoeccal opomecca l
= 0 Hep.c VIpaem. HEd.
H o 1 0 5 Cre. 4, nponece 1
g g 2 1 EII
g g 3 2 | BI
- 4 3 10 Crp. 0, oponece 1
4 2
Ctp. 0, opeonecc 2
BrpryamHoe agpecHO e Ta s orp
TIPOCTHPAHCTE O I 0o a 2 mpomescal CTp_ 3 - ]
& 0 Wep. e VIR mEd. O, 5, opolect 2
e 1 0| 8 :
: : 2 1| BI :
25 3 > | BO
]
4 3| BI
2 4 | BO
5 11

JlecKpUNTOp CTPAHULIBI M COAEPIKUT CIENYIOIIYI0 HH(OpMAIIHIO:

- HOMep (U3UYECKOM CTpaHUIlbl, B KOTOPYIO 3arpy’keHa JaHHas BUPTYyalibHasl CTPaHUIIa,

- IPU3HAK TMPUCYTCTBUS, YCTaHABIMBAEMbl B €IMHUILYy, €CIIM BUPTyalbHas CTPaHUILIA
HaXOJUTCS B ONIEPATUBHOMN MaMSITH;

- IPU3HAK MOAU(DUKAIIMKM CTPAHULIBI, KOTOPBIM yCTaHABIMBAETCS B €AMHUILY BCSIKUH pa3,
KOTI'Z1a IPOM3BOJUTCS 3aIKCh 110 aIPECY, OTHOCSILEMYCS K TaHHON CTPaHUIIE;

- IPU3HAK 00paIleHus K CTpaHUIlEe, Ha3bIBA€MOMN TaK)ke OMTOM JOCTyMa, KOTOPBIA TaKxke
YCTaHABJIMBAETCS B €IUHUIYy MPH KaXJ0M OOpallleHuu MO aJpecy, OTHOCSIIEMYCS K AaHHON
CTpaHULE.

[Ipu3naku npucyTcTBUs, MOAU(GUKALUKA U 0OpalleHus B OOJIBIIMHCTBE MOJIENENH CoBpe-
MEHHBIX TPOLECCOPOB YCTAHABIMBAIOTCA aIlllapaTHO, CXEMaMH MPOLECCOpa MPH BBITOJIHEHUN
oIepaiuu C MaMsThlo.

Camu TaOauIbI CTPAHUIL, TAKXKE KaK M ONKCHIBAEMbIE MU CTPAHUIIBI XPAHATCS B Onepa-
TUBHOU MaMsITH. AJlpec TaOJIUIIBI BKIIFOYAETCS B KOHTEKCT COOTBETCTBYIOIIETO IIpoliecca.

ITpu xaxmom oOpalieHMH K MaMsTH BBITOJIHSAETCS MOMCK HOMEpa BUPTYaJbHOW CTpaHU-
1bl, coJieprkalieil TpeOyeMblil aapec, 3aTeM 10 3TOMY HOMEPY OIpPEAESeTCS HYKHBIA JIEMEHT
TaOJIUIIBI CTPAHHULI, U U3 HETO M3BJIEKAETCS OMMCHIBAIOIIAs CTpaHMLly nHpopmanus. Jlanee aHa-
JU3UpYeTCsl MPU3HAK MPUCYTCTBUS, U, €CIIU JJaHHAs BUpTyajbHas crpaHuna Haxogutcs B OI,
BBITIOJIHSITCSI TPeoOpa3oBaHNe BUPTYAJIbHOIO ajipeca - B pu3nveckuil. Ecim e HyKHas BUPTY-
albHasl CTpaHUIA B JIaHHBII MOMEHT BBITPY)KE€Ha Ha JIUCK, TO MPOUCXOJUT TaK Ha3bIBaeMOE
cmpanuuHoe npepviéanue. BIONHIIOMMNICS MPOLEcC EPEBOJUTCS B COCTOSIHUE OKUIAHUE, U
aKTUBM3HUPYETCS APYToil Mpolecc U3 ouepean MpoIecCOB, HAXOAAIMUXCS B COCTOSSHUUA TOTOBHO-
ctu. [TapamiensHo mporpaMma oOpaboOTKU CTPAaHUYHOTO MPEPhIBAaHUS HAXOJUT HA TUCKE TpeOy-
€MYI0 BUPTYaJIbHYIO CTpaHHIly U mbITaercs 3arpy3uth ee B OIl. Ecnu B mamsitu umeercst cBo-
O0oxHas (Qu3MUecKas CTpaHUIlA, TO 3arpy3Ka BBIMOJHSAETCS HEMEIJICHHO, €CIIU e CBOOOIHBIX
CTpaHMIl HET, TO Ha OCHOBaHMM NPHHATOM B JAHHOM CHCTEME CTPATE€rMM 3aMELICHUs CTPAHUI]
pelaeTcst BOIpOC 0 TOM, KaKyl0 CTPaHUILy CIEAYET BBIIPY3UTh U3 ONIEPAaTUBHON MaMSTH.
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[Tocne BpIOOpa BBITPY:KaeMON CTPAHUIBI OOHYIISETCS €e OUT MPHUCYTCTBUS U aHATU3HUPY-
ercs ee out Mmomudukanuu. Ecim BeITankuBaemas ctpaHuna Obuta MOIU(HUIIMPOBaHA, TO €€ HO-
Basi BEpCHs MEPENUCHIBACTCS HAa AUCK. ECIM HET, 3amuch Ha AMCK HE NMPOU3BOAMTCS, T.K. TpE-
HoJiaraeTcs, 4YTo Ha JUCKe YK€ eCTh JaHHas Konus. dusndeckas CTaHUIA 0OBsIBIsETCS CBOOOI-
HoH. M3 cooOpakeHuii 6€30M1aCHOCTH B HEKOTOPBIX CUCTEMax OCBOOOKIaeMas CTpaHuIla OOHY-
JSIETCSI, C TEM, YTOOBI HEBO3MOXKHO OBLIO HCIIOJIB30BATH COJIEPKUMOE BBITPYKEHHON CTPAaHHIIBI.

CerMeHTHOE pacrpeie]ICHIe TaMsITH

[Tpu cTpaHnYHON OpraHU3aluy BUPTYaThHOE aIpeCHOE MPOCTPAHCTBO MPOIIeCcca ACTUTCS
Ha paBHBIC YaCTH MEXaHUYECKH, 0€3 y4eTa CMBICIIOBOTO 3HAUCHHS JAHHBIX, YTO HE TO3BOJISET
obecrieunBath AUQPPEPSHIUPOBAHHBIN JOCTYNI K Pa3HBIM 4YacTsM TporpaMmebl. JleneHue Ha
«OCMBICIICHHBIC» YaCTH [eJIaeT BO3MOXXHBIM COBMECTHOE HCIIOJIb30BaHUE (PPAarMEHTOB IPO-
rpaMM pa3HbIMH TporieccaMu. [Ipu oToOpaxxeHNN B GU3HUYECKYIO TaMSITh CETMEHTBI, COJIepKa-
IMe KOBI OJIPOTrPaMM U3 Pa3HbIX BUPTYAIBHBIX IPOCTPAHCTB, MOTYT IPOCIIUPOBATHLCS HA O/1-
HYy 00J1aCTh MaMSsITH.

Jlenenue BUPTYalIbHOTO aJIPECHOTO MPOCTPAHCTBA HAa CETMEHTHI OCYIIECTBISETCS KOMITUIISTO-
POM Ha OCHOBE yKa3aHUMW MPOrpaMMHKCTa WJIH, [0 YMOJIYAHUIO, B COOTBETCTBUU C MPUHSATHIMH B
CUCTEME corjalleHusMu. PazMep cermMeHTa ompenensercs ¢ y4eTOM CMBICIOBOIO 3HAYEHUS CO-
nepkamierics B HUX uHGopManuu. OTIEIbHBIM CErMEHT MOXET MPEICTaBIIATh COOOM MOANPO-
rpaMMy, MacCHB JAaHHBIX U T.Nl. MakCUMaIbHBIA pa3Mep CErMEHTa ONpeAeNaeTCs pa3psAHOCTHIO
BUPTYaJIBHOTO aJIpeca.

BrpryamHoe a1 pecHo e TafEoTa cermMeHTOE

OpOCTRAHCTE O Ipomeccal mporeccal Omeparuprer
IIANATE
Cerment 0 o Anpec B O]
CermenT 1 » Ampec g O]
W PrI EEH
gerMEHT 2 = i Cerment 0
ETMEHT 3 * CRITPVEEH nponece
CerumenT 1
aponece 1
B Hog &CHD & Tabmara cermMeHTOE
HpTYAMBHOE A . 5 CerMeHT 2
NPOCTPAHETE 0 Iparecca 2 [pomecca nponecc 2
CermenT 0 # Anpec B OI1
o DEI EEH
gerMEHT 1 » Py = CermesT 0
ETMEHT -
2 AAPEC B OpoIect 2
Cerment 3 » BrLIrpviEeH
CermesT 4 * BLIMpVEEH

ITpu 3arpy3ke npouecca B OIl momerniaercss TOIbKO YaCTh €r0 CETMEHTOB, MOJIHAS KO-
IUsT BUPTYAITBHOTO aJIPECHOTO MPOCTPAHCTBA HAXOAWUTCS B JAUCKOBOW mamsTh. J{s KaXkaoro
3arpyskaemoro cermeHTa OC MOJBICKUBAET HEMPEPHIBHBIN Y4acTOK CBOOOJHOM MamsTH MOJ-
xojsmero pazmepa. CMeXHbIE B BUPTYaJbHOW TAMSATH CETMEHTHI OJJHOTO IIPOIIecca MOTYT
3anuMaTh B OIl HecmexHble ydacTKu. Eciii BO Bpems BBINOJIHEHHS Mpolecca MPOUCXOIUT
oOpaleHue 1Mo BUPTYyaIbHOMY aJIpecy, COJACPIKAIIEMYCsl B CETMEHTE, OTCYTCTBYIOIIEMY B IT1a-
MSTH, IPOUCX0auT npepbiBanre. OC MpuocTaHaBIMBAET MPOLIECC, 3aITyCKAET Ha BHIOJHEHHUE
CIICYIOIIMH MPOIIECC U3 OYepe W MapajuIeIbHO OPraHU3yeT 3arpy3Ky HYKHOTO CEeTMEHTa
¢ nucka. ITpu orcyrctBun mecta OC BBIOMpaET CErMEHT Ha BBITPY3KY, UCIONb3YS KPUTEPUU
AQHAJOTWYHBIE KPUTEPHUSIM BBIOOPA CTPAHUIL TP CTPAHUYHOM PACTIPEICIICHHN.

Bo Bpewms 3arpysku obOpasa npouecca B OIl cucrema cozgaer mabauyy ceemenmog
nporecca, B KOTOpPOH yKa3bIBaeTCsI:
- 0asoBblii puznueckuii agpec cermenta B OIN,
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- pa3Mep CEerMeHTa,
- TpaBmiIa JOCTYIA K CETMEHTY,
- TpU3HAKH MOIU(PUKAINH, TPUCYTCTBHS U OOPAICHUS K JAHHOMY CEIMEHTY,
- zapyras uHpopMaIusl.

Ecnu BupTyanabpHbIE aipecHbIe TPOCTPAHCTBA HECKOJIBKUX MPOLIECCOB BKIIOYAIOT OJUH
U TOT K€ CETMEHT, TO B TaOJIMIaX CErMEHTOB THX ITPOIECCOB JIENIAIOTCSA CCHUIKM HA OJUH U
TOT e y4dacTtok OIl.

BupryanbHslii agpec mpy CETMEHTHOH OpraHU3aluy MaMsATH IPEICTaBICH MMapoii, co-
JieprKalleil HoMep CerMeHTa U CMelleHHe B cermenre. Ousnueckuil ajpec Moiaydaercs Cio-
KeHueM 0a30BOTO ajapeca CErMEHTa, KOTOPBIN ONpeesseTcs Mo HOMEPY CerMeHTa u3 Tabiu-
IIbl CETMEHTOB U CMEILIEHUS] B CEIMEHTE, YTO 3aMeUIIeT MpoLeaAypy npeoOpa3oBaHus ajpe-
COB.

CerMeHTHO-CTpaHUYHOE paclpeeiIeHue

JlaHHBIA METOJ MPEACTaBIseT COO0W KOMOMHAIMIO CTPAHUYHOTO W CETMEHTHOT'O MEXa-
HU3MOB YIIPaBJICHUS NMaMATHIO U HAIIPABIICH Ha PEAIU3aIlHI0 JIOCTOUHCTB 000X MOIXO0/IOB.

BupryansHoe anpecHOoe IMpOCTPAaHCTBO MPOLECCAa PA3JEICHO HAa CErMEHTHI TAK XKE Kak
IIPU CETMEHTHOM OpraHU3allMM MaMsTH, YTO IMO3BOJSET ONPENENSATh pa3Hble NpaBa JOCTyIa K
Pa3HbIM YacTAM KOJOB U JAHHBIX TPOTPAMMBI.

[lepemenieHue e TaHHBIX MEXKIY NaMAThIO U JUCKOM OCYILECTBIISIETCSI HE CETMEHTaMH,
a crpaHHIaMu. [ 3TOro KaKAblii BUPTYaJIbHBIM CETMEHT M (hM3WYECKas MaMATh JCIATCS Ha
CTpaHHUILIbI PAaBHOTO pa3Mepa, YyTo Mo3BoJsieT Oojee YPPEKTUBHO HCIONB30BATh MAMSATh, COKpa-
TUB JIO MUHUMYyMa (hparMEeHTAIUIO

[Ipeobpa3oBanue BUPTYaIbHOTO afpeca B GU3NUECKUN MTPU CErMEHTHO-CTPAHUYHOM Op-
raHW3aluy MaMsATH

Hexopuuil BupryanesHeid agpec

| Homep cermenta CMEI[EHHE B CETMEHTE
Eazcermi
Heckpuntop EHpPTYANEHEH IepEwit
CErMEHTA aApec Jurefnni
CETMEHTA - ATal
BHPTYANLHEA
anpec
-
Homep eupryaneuoi CMENEHHE
Anpec TabIHIE CETME HT OB CTpaHHTTE B CTpaHHuNE
Tabnuua cTpaHul
Opollecca -
pen Fazopmiit
Bropoi Hecxpunrop @H;;I;ISEKHH
CTPAHHITE
sTan T 0 CTRaHHIE
Hexomei

s HYECKHHE afpec

Hepapxus 3al10MUHAIOIIUX YCTPOUCTB
[TamMTP BBIYMCIUTENBHON MAIIMHBI MPENCTaBIseT COOOM HepapXHi0 3alOMHHAIOIINX
ycTpoicTB (3Y), OTIMYAIONIMXCS CPEIHUM BpEeMEHEM JO0CTylNa K JJaHHBIM, 00bEMOM M CTOUMO-
CTBIO XpaHEHUs OJIHOTO OHuTa.
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D6REM

Bpema
mocTyma 4
Aecarian Peructpu MEHEE 1 HC
¥HI0 0afT OpoLEcCopa
Aecamiar BrcTpone o TEVEOL] a9 MTaMATE boneme 1 ue, Ho
rura badT (Ha ocHoEe SEAMD MEHEIIE 3 HE
Enununu OnepaTHEHAT MAMATE 57 me
rurabatt (Ha ocHoEe DDR3)
CoTHH rurabaft - BHemnaa mamarte
S EMMHRITE MC
v TepabafiT v
CToHMOCTE
= aHEHHA
1 GuTa
Kowi-namsms — cnoco0d coBMecTHOro (QYHKIMOHHPOBAHHUS JIBYX THUIIOB 3allOMHUHAIONINX

YCTPOMCTB, OTIMYAIONIMXCS BPEMEHEM JIOCTYIAa U CTOMMOCTBIO XPaHEHUS JTaHHBIX, KOTOPBIHA 3a
CYeT JUHAMHYECKOTO KOMHMPOBAHUS B «OBICTPOEY» 3alIOMHHAOIIEE YCTPOUCTBO HambOJIee 4acTo
UCTIOJIb3yeMON MH(OPMAIK U3 «MEUICHHOTOY» MO3BOJISET YMEHBIIUTh CPEAHEE BpeMsl JOCTyIa
K JAHHBIM U SKOHOMUTH 0oJiee JOpOoryro ObICTpOoAeHCTBYOIIYIO NaMsTh. HeoTbememMbiM CBOI-
CTBOM KDII-MIAMSTH SBJSIETCS €€ MPO3PavyHOCTh ISl MPOrpamMM M mojb3oBaTeneil. Cuctema He
TpeOyeT HUKAaKOW BHEIIHEW MH(pOpMaIuu 00 HHTEHCUBHOCTH MCIIOJIb30BAHUS JIaHHBIX; HU TOJIb-
30BaTeNM, HU MPOrpaMMbl HE MPUHUMAIOT HUKAKOTO Y4acTHUs B MEpPEMEIICHUU JaHHbIX u3 3Y
oJHOTO THIA B 3Y IPYroro TUIA, BCE JEJIACTCS aBTOMATUYCCKU CHCTEMHBIMH CPEJICTBAMH.

Ksnr-namsiThi0 4acTo Ha3bIBAIOT HE TOJBKO CIIOCOO OpraHHM3ainuu padoThl JABYX
TumnoB 3Y, HO U OJHO U3 YCTPOUCTB — «ObIcTpoe» 3Y. OHO CTOUT JOPOXKE U, KaK MPaBUIIO, UMEET
CpaBHHUTENHHO HeOONbIIOH 00beM. «MenneHHoe» 3Y OyneM fanee Ha3bIBaThb OCHOBHOMW MaMsi-
TBHIO

[IpuHIMI KelcTBUS KAII-TIAaMATH

MenneEHEE oTEET

H oT o (LI -1 OMAx) () cCHOBHAR
Fampoca - TTAMATE
K OCHOFHOEH .
TIAMATEH
C Sanpoc
F F

I Eow
ErcTpri oTEET
{rsm-nMoTamas He )

CTPVETYpa K3 UI-TaMATH

AOpec TaHHLX Hauuwe | YVopaepnmoniad
E OCHOEHOH DaMATH uH opMaT

[Tpu xaxx1oM 0OpalieHn K OCHOBHOM NaMSTH 10 (U3NYECKOMY aJIpecy IpocMaTpUBaeT-
Csl COIEPKUMOE KOLI-TIaMSATHU:

- €CJIM JaHHble OOHAPYKUBAIOTCS B KAUI-MAMATH, T.€. IPOU3OLUIO KAII-NONaJaHNe, OHU
CUUTBIBAIOTCS, U PE3YJILTAT NIEPEAACTCS UCTOUHHUKY 3aIIpOca;

- €CJIM HY)KHbI€ JaHHBIE OTCYTCTBYIOT B K3II-TaMSTH (K3LI-MPOMax), OHU CUUTHIBAIOTCS
U3 OCHOBHOM IIaMSITH, IIEPENAIOTCd UCTOUYHUKY 3aIpoca U OJHOBPEMEHHO C OTUM KOIUPYIOTCS B
K3II-NIaMSATh.
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ANTOpUTMBI 3aMEILEHNS CTPAHULL 0COOEHHOCTH

He peanuzyem

. ONTUMaNHbIN AaNTOPUTM A1semea 2pyGein npuGI-
JIcenuemM K ONmuManbHOMY

Anroputm NFU - arzopummy

B He MCNoN1b30BaBLWAACAH

603MOIACHOCMb 6bI2DY3KU
B nocneaHee BpemMA BAJICHBIX CIMPAHUY,
Anroputm FIFO ycoeepuencmeosanibiii
_ FIFO

NEPBbIM MPULLEN — NEPBLIM BbIWEN | 500 pearusyen

MpyOHO peanu3yembiti

Anroputm "BTOpaa nonbiTKa"

CTRaHWLL

Anroputm "yacbl " (O’ clock) sampammublil 8 peanusayuu

Anroputm LRU - He Xopowuti aneopumm

MCNOob30BaBLLIAACAH AO0NbLUE BCETO

d/ITOPUTMbI 3amMmeLlleHNA

Anroputm "paboumnit Habop"

— Anroputm WSClock

Paznen 5. PAMJIOBAS CUCTEMA

Opnnoit u3 ocHOBHBIX 331a4 OC sABIsETCS MPEIOCTABIEHUE TTOIB30BATENI0 YIO0OCTB MOJb-
30BaTeNto MpU padoTe ¢ JaHHBIMH, XpaHsAmmUMucs Ha auckax. s storo OC noamensieT Gpusu-
YEeCKYI0 CTPYKTYPY XPaHSIIUXCS JaHHBIX HEKOTOPOW YJOOHOM Ui MOJB30BaTENs JOTHYECKON
Mojienblo. Jlornueckas Mozenb (haillIoBOM CUCTEMBI MaTepUAIM3yETCsl B BUJIE IEPEBA KaTaJloroB,
BBIBOJIMMOTO HA JKpaH TakuMH yTuiauTamu, kak Norton Commander i Windows Explorer, B
CHUMBOJIbHBIX COCTaBHBIX UMEHaX (ailyioB, B KOMaH1ax padoThl ¢ (paiinamu. bazoBsiM aeMeHTOM
ATON MoJeNH sBiseTcs (ailil, KOTOPHIM MOXKET XapaKTepH30BaThCs KaK JIOTMYECKOH, Tak U (u-
3U4ECKOU CTPYKTYpOH.

®daiisioBast cucTeMa BKIIKOYAET:

- COBOKYITHOCTbH BceX (haiyioB Ha JIHCKE;

- Ha0OPBI CTPYKTYP JAHHBIX, UCIIOJIL3YEMBIX IS yIIpaBieHus (aiinamu, Takue Kak KaTaloru
(bainoB, TeCKpUNTOPHI (PailyioB, TAOIHIIBI pacpeieSICHUsI CBOOOIHOTO 1 3aHITOTO MPOCTPaH-
CTBa Ha JHCKE;

- KOMIUJIEKC CUCTEMHBIX TPOrPaMMHBIX CPEJCTB, PEATU3YIOLIUX Pa3IMYHbIe ONepaluy Haj
daitnamMu, Takue Kak co3JaHue, yaaieHue, YTeHre U T.1.

TUIIbI ®ANJIOB

B pa3HbIX HCTOYHMKAaxX MO MH(POPMATUKE M BBIYUCIUTENBHOM TEXHUKE OIpe/eIeHUs
TepMHHA «daili» Tak Ke, KaKk U TepPMHUHA «ONEpallMOHHAas CHUCTEMa» MOTYT BapbUpPOBATHCA.
Haubounee pacmnpocTpaHeHHON sBIsieTcs (OPMYIHUPOBKA, YTO «(aill — UMEHOBAaHHBIH MacCHB
MH(POPMALINH, XPAHAIIUNACST HA HOCHUTENE».

@DaiiI0BOI CUCTEMOM MOTYT UCIIOJIB30BATHCS U APYyrue aTpuOyThl (aillioB, TaKue Kak:

- TeKymwmi pa3mep (aiina;
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- MakCUMalbHBIN pazmMep (aiina;

- JUIMHA 3al}CH;

- BpEMEHa CO3/laHus, IIOCIIEIHEr0 JOCTYIA U OCIEAHETO U3MEHEHHUS,
- Biuazaenen (aiina;

- coznarensb (aiina;

- umHbOpMaIUs O IOCTyIE K hany;
- TapoJib JJIS I0CTyma K ¢aiiny;

- MPU3HAK TOJIBKO JUISl «UTECHUSY;

- TPU3HAK «CKPBITHIN (haitiny;

- TpU3HAK «apXHUBHBIA (aiiiny;

- TIPU3HAK «BPEMEHHBIN»;

- NpU3HaK OJOKUPOBKHU.

Jlnis nornyeckoit opranuszanuy (aiioB UCIONB3YIOT KaTanoru. Karanor cogepxur aiisl,
00BbEeTMHEHHBIE TI0 KaKOMY-TTH00 mpu3HaKy. Kamanoe — 3to ¢aiin, conepxamuii HHPOPMAIIUIO
0 BXOZIMX B Hero (Qaiinax. Bee kaTtanoru, HaxoJsIMecss Ha HOCUTENE, 00pa3yroT uepapxuye-
CKYIO CTPYKTYPY.

B 3aBucumoctu ot (aiiaoBoil CUCTEMBI CTPYKTYpa KaTaJlOTOB MOXKET ObITh JPEBOBHUIHOM,
KOTJa OJMH (ailyl MOXKET BXOAUTH TOJIBKO B OJIMH KaTaJloT, M CETEBOM, KOT/1a OAuH (hailr MOXKeT
BXOJMTh B pa3jMyHble Karajoru. KaTajmorum ycTaHaBIMBalOT COOTBETCTBHE MEXIYy HUMEHAMHU
¢aiioB M UX XapakTepucTHKaMH, ucroib3yeMbiMu OC ans yrpasienus ¢aiiamu, Hanpumep
Tun (aiina, ero pacrnoyiokeHue Ha IUCKe, TpaBa JOCTyIa U T.J.

Cneyuanvuvie ¢aiinel — QUKTHBHBIE (aiIIbl, aCCOIMUPOBAHHBIE C YCTPOWCTBAMH BBOJA-
BBIBO/Ia, KOTOPBIE MCIIOJIB3YIOTCS Ul YHU(UKALMU MEXaHW3Ma J10cTyna K ¢ailiaM U BHEIIHUM
ycrpoiictBaM. OHU TO3BOJISIOT BBINOJHATH OINEPALMU BBOJA-BBIBOAA TOCPEACTBOM OOBIYHBIX
KOMaH/I 3aKcHy B ¢aiin uiu BeIBoJA U3 (aiiia.

CrenuaibHOE CHCTEMHOE MPOTPaMMHOE o0ecriedeHune, peansytoiiee padoty ¢ ¢aiiamu
[0 MPUHATHIM creuupuKanusaM (paiaoBoil CUCTEMBI, YaCTO HA3bIBAIOT CUCEMOU YNpasieHus
@atinamu. OHa OTBEYAET 32 CO3[]aHHME, YHHUTOXKECHHE, OPTaHU3AINI0, YTEHUE, 3aIUCh, MOTU(H-
KallMIo U rnepeMenieHre ¢ailioBoil HHGOpMalny, a TaKXkKe 3a yIpaBjieHUe JOCTYIOM K (daitnam u
3a yIpaBlieHHE pecypcamMu, KOTOpbIE HCIONB3YIoTCs (aitiamu. HazHaueHue cucteMsl ympasie-
HUs QailnamMu — mnpenocraBieHue 6osiee yJOOHOTO JOCTyNa K JaHHBIM, OPraHU30BAaHHBIM Kak
(aiisel, TO €CTh BMECTO HU3KOYPOBHEBOTO JIOCTYIA K JIaHHBIM C YKa3aHHEM KOHKPETHBIX (PpH3H-
YECKUX aJIPeCOB UCIOJIb3YETCs IOTHYECKUI JOCTYI ¢ yKa3aHMEM UMEHH (ailsia 1 3a1ucH B HEM.

bnaronmaps cucremam ympaBiieHHs (aiiylaMH MOJTB30BATEISIM TPEIOCTABISIOTCS CIIENY-
IOIIME BO3MOXHOCTH:

- co3JaHue, yAajeHue, IepeuMeHoBaHue (M Jpyrue omneparun) GailioB U3 CBOUX IMPO-
IpaMM WJIH MOCPEICTBOM CIIEUATBHBIX YIPABISIOLUINX MIPOrpaMM, pealu3yomux GyHKINU UH-
Tepdetica moIbp30BaTes;

- paboTa c HeAMCKOBBIMU NepU(epUHHBIMU YCTPOICTBaMU Kak ¢ (aiimamu;

- 0OMeH JTaHHBIMHU MeXxAay ¢aiiaMu, yCcTpolcTBaMU, MeXay (aillioM U yCTpOUCTBOM (M
HA000pOT);

- pabota c ¢aitiamMu myTeM oOpalleHuid K MpOrpaMMHBIM MOJYJISIM CHUCTEMBI YIIPaBJICHHUS
daitnamu (qacts APl opueHTHpOBaHa HMEHHO Ha paboTy ¢ daitnamu);

- 3ammTa (GaiyioB OT HECAHKIITHOHUPOBAHHOTO JIOCTYTIA.

Kak npaBuiio, Bce COBpeMEeHHbIE ONEPAIlMOHHBIE CUCTEMBI HMEIOT COOTBETCTBYIOIIHE CH-
CTEeMBI yrpaBiieHus (aiiimaMu. A HEKOTOpPBIE - BOBMOKHOCTh pabOTHI ¢ HECKOJILKUMHU (paiiIoBHI-
MH CHUCTeMaMH (JIM00 ¢ OJTHOW M3 HECKOJIBKHX, MO0 cpa3y ¢ HECKOJIbKUMH OJHOBPEMEHHO). B
9TOM CIIy4ae TOBOPAT O MOHMuUpYembix haiinosvix cucmemax (MOHTUPYEMYIO CUCTEMY YIIpaBlie-
HUS (aillaMi MOKHO YCTAaHOBUTH KaK JIOTIOJIHUTEILHYIO), H B 3TOM CMBICIIE OHU CaMOCTOSITEIb-
HBI.
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OueBuaHO, YTO cucTeMa ympaBieHHs (aitnamu, Oyaydd KOMIIOHEHTOM ONEepariMOHHON
CHCTEMBI, HE SIBJIIETCSI HE3aBUCHUMOH OT Hee, MOCKOJbKY aKTMBHO MCIIOJIb3YET COOTBETCTBYIO-
mue Bb13oBel APL. C nmpyroil cTropoHsl, cuctemsl yrpasieHus Qaiinamu camu gonoiaHsioT API
HOBBIMM BbI30BaMu. ClielyeT 3aMEeTUTh, YTO JIF00asi cucTeMa yrpasieHus Qailamu pa3padarbl-
BaeTCs /171 pabOThl B KOHKPETHOM ONEPaLlMOHHON CUCTEME.

Takum o6pa3zom, TepMUH @haiinosas cucmema ONPENEISAET, NMPEXIE BCETO, MPUHLMUIIBI
JIOCTyTA K JaHHBIM, OPraHU30BaHHBIM B (ailiibl. TOT e TEPMHUH HCIIONIB3YIOT U TI0 OTHOIICHUIO
K KOHKPETHBIM (hailiiaM, pacroyio)KeHHbIM Ha TOM MJIM MHOM HOCHUTENIE JAaHHBIX. A TEpMUH cu-
cmema ynpaeienus gaunamu cieryeT ynorpeysiTh 0 OTHOIEHHUIO K KOHKPETHON peaan3alnun
(ailioBoi cUCTEMBI, TO €CTh 3TO — KOMIUIEKC IPOrPaMMHBIX MOAYJEH, 0OecleunBaroLuX pa-
60Ty ¢ (paiimaMu B KOHKPETHON OINEPALMOHHON CHCTEME.

GANIJIOBASI CUCTEMA NTFS

NTFS (New Technology File System) — ¢aiinoBas cucremMa HOBOW TexHOJOTUU. Jleii-
cTBUTENbHO, (aitnoBas cucremMa NTFS no cpaBuenuto FAT16 (u naxxe FAT32)comepxut psin
3HAYUTEIBHBIX YCOBEPIICHCTBOBAHUHN M M3MEeHEHHH. C TOYKHM 3pEeHUs M0Ib30BaTeNei aiiibl mo-
MpeKHEMY XpaHATca B KaTanorax (HasbiBaeMbix nankamu (folders)). OgHako B Hell MOSBUIOCH
MHOT'O HOBBIX OCOOCHHOCTEH M BO3MOXKHOCTEH.

OcHoBHbIe BO3MOkHOCTH (aiisioBoii cucrembl NTFS

[Tpu npoextupoBannu NTFS oco6oe BHHMaHHE OBLIO YAEICHO HAJEKHOCTH, MEXAaHHU3-
MaM OTrpaHWYeHHs JocTyma K (pailmaM M Karajgoram, paclIMpeHHON (YHKIMOHAIBHOCTH, MOJ-
JepKKe TUCKOB OobIoro oobema u np. Havana pazpabatsiBaThesi 3Ta cCUCTEMa B paMKax IMpoO-
exta OS/2 v.3, moA3TOMYy OHa MEpeHssla MHOTUE MHTepEeCHbIe 0COOCHHOCTH (halIOBOI CHCTEMBI
HPFS.

HapesxHocThb

Bricokonpon3BoauTeNbHbBIE KOMIBIOTEPHl M CUCTEMBI COBMECTHOI'O HCIIOJIb30BAHUS
JOJKHBI 00J1a/IaTh TIOBBIIIIEHHON HA/IeKHOCTHIO, KOTOpas SBJSETCS KIIOUEBBIM 3JIEMEHTOM
cTpykTyphl U pynkunonupoBanusi NTFS. Cuctema NTFS o6nanaer onpeneneHHbIMU CpeACTBa-
MU CaMOBOCCTaHOBJEHUs. OHa MOJAEPKUBAECT PAa3IMUHbIE MEXaHU3MbI MTPOBEPKHU LETOCTHOCTU
CUCTEMBI, BKJIIOUYasl BEJCHHUE >KYpHAJIOB TPaH3aKIMH, MO3BOJISIIOIIMX BOCIPOM3BECTH (hailiioBbIE
oTiepaIy 3aMucy 1o CIeNHaTbHOMY CUCTeMHOMY >KypHany. [Ipu mporokonupoBanuu ¢aiio-
BBIX OIEpaluii cUcTeMa ymnpaBieHus (aitiaMu GUKCHPYET B CHEIUMATIBLHOM CIYyKeOHOM (haiine
(>KypHase) mpoucxoJsiire u3MeHeHus. B Havane onepauuu, cBsi3aHHON ¢ M3MEHEHUeM (aiiio-
BOM CTPYKTYpHI, JIETTAETCs COOTBETCTBYIOIIas momeTka. Eciam Bo Bpemsi (ailyioBbIX omneparuii
IPOUCXOIUT COOM, TO M3-3a YHOMSHYTOH OTMETKH OIepalus OCTaeTcsl MOMEUYEHHOW Kak He3a-
BepieHHas. [Ipu BhIMONHEHNU MPOLEAYphl MPOBEPKH LETOCTHOCTH (aillloBOM cHCTEMBI MOCie
nepe3arpy3Kyd MallliHbl 3TH HE3aBEPIICHHBIE OMepaliii OTMEHSIOTCS, (ailfibl BO3BPAILIAIOTCS B
ucxoaHoe coctosinue. Eciu jxe onepaiius U3MEHEeHUs JaHHbIX B (aiiiax 3aBepliaeTcs HopMaib-
HBIM 00pa3oMm, To B dailsie )KypHasa 3Ta onepaiys 0TMEYaeTCsl Kak 3aBepIICHHAS.

[Tockonsky NTFS pazpabatsiBaniack kak ¢aiaoBasi cucTeMa Jjisi CEpBEpPOB, ISl KOTOPHIX
OUYEeHb BaXKHO oOecreunTh Oecriepeboiinyto padoty 0e3 mepesarpysok, B Hell, kak © HPFS, mis
MOBBILICHUS HAJIE)KHOCTH ObLT BBEJEH MEXaHU3M aBapuUiHOI 3aMeHbl 1e(DEKTHBIX CEKTOPOB pe-
3epBHBIMH. J[pyrUMH CIOBaMH, €CI OOHApYKHBaeTcsi COOM MpH YTEHWU JaHHBIX, TO CHCTEMa
rocTapaercs MpoyecTh 3TH JaHHbIE, IEPENucaTh UX B CIIEHUATBHO 3apE3ePBUPOBAHHOE [T 3TOM
IIEJIM TTPOCTPAHCTBO JIUCKA, a Je(EeKTHBIE CEKTOpa MOMETHTh KakK IJIOXHe U Oojiee K HUM He 00-
pararbcs.

Ozpanuuenun docmyna K gpaiinam u Kamanozam

®aitnoBas cuctrema NTFS mopnepknBaer 0ObEKTHYIO MOENh OE30MACHOCTH OIepaliu-
onHoit cucremsl Windows NT u paccmarpuBaeT Bce TOMa, KaTajlord U (ailyibl KaKk caMOCTOsI-
tenbHble 00BekThl. Cuctema NTFS oGecrieunBaeT 6€301MacHOCTh Ha ypoBHE (aiIoB M KaTajo-
roB. OTO 03HAYAET, YTO PA3peIICHUs] JOCTYyIa K TOMaM, KaTtajoraMm M ¢aiiia MOryT 3aBUCETh OT
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YUETHOM 3aIlMCH IOJIb30BATENsl M TEX IPYIN, K KOTOPHIM OH HpuHAaIexkuT. Kaxnapli pas, nmpu
oOpailieHnu K 00beKTy (haiiyioBoii cHUCTEMBI pa3pelIeHUs MOIb30BaTeNsl Ha JOCTYI MPOBEPSIIOTCS
1o cnucky ynpaeienus oocmynom (ACL) nns nannoro o0bekTa. Ecnu monb3oBatens obnagaer
HEOOXOUMBIM YPOBHEM paspelIeHUid, ero 3ampoc yIOBJIETBOPSIETCS; B MPOTUBHOM ciydae 3a-
IIPOC OTKJIOHSIETCS. DTa MOJieNb 0€30aCHOCTU IPUMEHSETCS KaK MU JIOKAIbHON PErucTpaluu
noJib3oBareneil Ha komnbioTepax ¢ Windows NT, Tak 1 ipu y1aJeHHBIX CETEBbIX 3alIpOCax.

Pacwupennan pynkyuonanvnocmo

Cucrema NTFS npoektupoBanack ¢ yueToM BO3MOXXHOTO pacuiupenus. B Heil Borionie-
Hbl MHOTHE JIOTIOJIHUTEIbHBIE BO3MOYKHOCTH — IOBBILLIEHHAS OTKa30yCTONYMBOCTD, 3MYJIALUS
Ipyrux (aiioBbIX CUCTEM, MOIIHAS MOJIEb 0€30MacHOCTH, MapajienbHas 00padoTKa MOTOKOB
JAHHBIX U co3/1aHue (PaiIoBbIX aTpUOYTOB, ONPENEIIeMbIX MOJIb30BaTEIEM. DTa CUCTEMA TaKXKe
MO3BOJIIET CKUMATh KakK OTJENbHbIE (Daiiibl, Tak U Iiesible KaTtajaord. B mocneaneii, nsaToi, Bep-
cu NTFS BBezieHa BO3MOKHOCTh MM(POBAaHUS XpaHUMBIX (aitnoB. Crienyer 3aMeTHTbh, YTO Y
mmmdpyromiei GaitioBoil cucTeMbl MOKa OOJbIIE HEIOCTATKOB, YeM JIOCTOWHCTB, MOTOMY Ha
[IPAKTUKE €€ IPUMEHATh HE PEKOMEHIyETCH.

Hakownern, B cuctemax Windows 2000/XP B ciydae ucnosiab3oBaHusi GaillioBOil CUCTEMBI
NTFS M0HO BKJIIOYHTHh KBOTUPOBAHHE, TPH KOTOPOM IMOJIB30BATEIN MOTYT XPAHHUTh CBOH (paii-
JIbI TOJIBKO B IIPEJIENIax OTBECHHONW UM KBOTHI HA IUCKOBOE MPOCTPAHCTBO.

Iloooepoicka ouckoe 601bu1020 00bema

Cucrema NTFS co3naBanack ¢ pacueToMm Ha paboTy ¢ 60abmuMu quckamu. OHa yxke J0-
CTaTOYHO XOPOIIO MPOSBIILET ceds mpu padbore ¢ Tomamu oobemoM 300-400 MoOaiiT u BhIIIC.
Yem Ooubiiie 00BbEM AKMCKA U 4eM OoJiblle Ha HeM (aiiioB, TeM OOJBIINN BHIMTPHILI MBI ITOTyYa-
em, ucnoab3yst NTFS Bmecto FAT16 nnn FAT32. MakcumainbHO BO3MOXKHBIE pa3Mepbl ToMa (1
pasmepsl (aiina) cocraisor 16 D6aiit (oauH sK3abaiiT paBen 2 Gaift, wiM NPHOTH3UTEIHHO
16 000 mapx rurabaiT), B To BpeMs kak npu padote mox Windows NT/2000/XP nuck ¢ FAT16
HE MOXXET UMeTh pa3mep Oosee 4 ['6aiitT, a ¢ FAT32 — 32 I'6aiit. KonuuectBo ¢aiinos B kopHe-
BOM U HEKOPHEBOM Kartajiorax rnpu ucrnonb3oBanuu NTFS He orpanndeno. [Tockoibky B OCHOBY
cTpykTypbl katrajgoroB NTFS 3anoxena spdexTuBHas CTPyKTypa AaHHBIX, Ha3bIBaeMas «IBO-
WYHBIM JIepeBoM», BpeMs noucka (aitnoB B NTFS He cBsi3aHO IMHENHON 3aBHCHUMOCTBIO C MX
KOJINYECTBOM (B oTiiMuue oT cucteM Ha 6a3e FAT). HakoHel, MOMUMO HEMBICIMMBIX pa3MepoB
ToMOB H (haitnoB, cuctema NTFS takxe o6ianaer BCTPOCHHBIMU CPEICTBAMU CXKATHUS, YTO T103-
BOJISIET SKOHOMUTh JIMCKOBOE MPOCTPAHCTBO U pa3MeliaTh B HeM Oosnblie (aiinoB. Hamomuum,
YTO C’KaTHE MOKHO MPUMEHSTh KaK K OTJEJIbHBIM (haiiiaM, TaK U LIEeJIbIM KaTaloraMm M Jaxe To-
MaM (¥ BIIOCJIEZICTBUU OTMEHSATh WIM Ha3HAYaTh UX 110 CBOEMY YCMOTPEHHIO).

Cmpykmypa moma c ¢haiinogoit cucmemoui NTFES

OaHMM U3 OCHOBHBIX MOHATHH, Hcnonb3yeMbix npu padote ¢ NTFS, asnserca nonstue
moma (volume). ToM 03HauaeT JIOTHYECKOE AUCKOBOE MPOCTPAHCTBO KOTOPOE MOXKET OBITH BOC-
MPUHATO KaK JIOTMYECKUN TUCK, TO €CTh TOM MOKET UMEeTh OYKBY (OyKBEHHBIN UACHTU(DUKATOD)
aucka. YacTHBIM ciiydaeM TOMa SIBIISIETCA JIOTMYECKUI TUCK. BO3MOXKHO Takke CO3/1aHuE OTKa-
30yCTOMYMBOrO TOMa, 3aHUMAIOIEr0 HECKOJIBKO Pa3esioB, TO €CTh MOJACPKUBAETCS UCIOIbB30-
Banue RAID-texnonoruu. RAID — st0 cokpamenue ot Redundant Array of Inexpensive Disks,
YTO JOCIIOBHO MEPEBOAUTCS KaK «M30BITOYHBIA MAaCCUB HEIOPOTUX TUCKOB». RAID-TexHOMOTHS
MO3BOJISIET TOJIYYaTh TUCKOBBIE MOJICUCTEMBI U3 HECKOJIBKUX OOBIYHBIX TUCKOB, KOTOpbIE 00Ja-
Jal0T JIMOO CYIIECTBEHHO 00jiee BBHICOKUM OBICTPOJEHCTBHEM, THOO OoJiee BRICOKOW HA/IEKHO-
CTBIO, MO0 TeM U apyruM omgHOBpeMeHHO. K coxkanenwuro, B ¢ainoBoii cucteme NTFS5, mpu-
mensemorr B Windows 2000/XP, mist ucrions3oBanusi RAID-texHonoruu B ciaydae, Korja 3Td
CHCTEMBI yCTaHaBJIMBalOTCS He moBepx crapoit cuctemsl Windows NT 4.0, a 3aHoBO, TpeOyroTcs
TaK Ha3bIBaeMbIE OuHamuieckue Oucku. 10 (UPMEHHBINH 3aKPBITHIA CTaHIAPT paclpeesieHus
JMCKOBOTO IPOCTPAHCTBA, HE MMEIOLINI HUYEro OOIIEro ¢ TeM MPOMBINUICHHBIM CTAaHAApPTOM,
KOTOPBIN UCITOJIB3YET IIIaBHYIO 3arPy304HYIO 3anruch. OCHOBHBIM HEJOCTATKOM HOBOTO CTaHAap-
Ta 0T Microsoft siBnsieTcss aOCONMIOTHAsE HECOBMECTUMOCTh C JPYTMMH ONEPALMOHHBIMUA CHUCTe-
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MaMmH. J[pyruMu ciioBamu, €CId KECTKUWA JUCK C MOMOLIBK0 OCHACTKU YIPaBJICHUE IUCKAMH
ObLT IpeoOpazoBaH B IMHAMUYECKHI, TO Ha 3TOT KOMIIbIOTEp OoJiee HE yIAaCTCsl YCTaHOBUTH HHU-
KaKyl0 OIEpallMOHHYI0 CHUCTEMY, a YCTAaHOBJCHHBIC paHee CHUCTEMbI, OTIHYHBIE OT Windows
2000/XP/2003, He cMmoryT naxe 3anmyctuthbcs. Kpome aToro, oOpaTHoe mpeoOpa3zoBaHUE TUHA-
MHUYECKOT0 JHMCKa JI0 TaK Ha3bIBaeMOU «0a30Bod mojenm» (Tak kommaHusi Microsoft Ha3Bama
MIPOMBIIUICHHBINA CTaHJAPT OMHMCAHUS JOTHYECKON CTPYKTYPHI JMCKA) HEBO3MOXKHO 0€3 MOTHON
NOTepU JTaHHBIX. EMMHCTBEHHBIM JOCTOMHCTBOM JUHAMUYECKOW MOJEIIU JUCKOB SIBIISIETCS BO3-
MO>KHOCTb ITPe0Opa30BaHUs TOMOB WJIM U3MEHEHUS pa3Mepa JIOTHYECKOro JTUCKa MPSMO «HA Jie-
Ty», TO €CTh 0e3 MOoCIeayIoNei 003aTeNnbHON nepe3arpy3ku oneparmoHHON cucTeMbl. TexHo-
JIOTHIO U3MEHEHHUS pa3MepoB JIMCKOBBIX TOMOB «Ha JIETy» pa3zpabotana pupma Veritas Software.
Komnanust Microsoft nuiieH3upoBaia 3Ty TEXHOJIOTHIO, BBENla OTOTHUTEIbHBIC OTPaHUYCHUS
Ha €€ UCIO0JIb30BaHUE U Ha3BaJla JUHAMUYECKUMHU TUCKaMU.

Kak u maorue npyrue ¢aitnosie cucremsl, NTFS nenut Bce mosnesHoe IuckoBoe mpo-
CTPaHCTBO TOMa Ha KJIAaCTEPbl — OJIOKH JaHHBIX, aIpECyeMble KaK eIMHUIIbI TaHHbIX. DaiinoBas
cucrema NTFS nogaepxuBaet pazmepsl kinactepoB oT 512 Gailt no 64 KoOaiiT; Hekum crangap-
TOM K€ cuuTaeTcs kiaactep pazmepom 2 win 4 Koaiit. K coxanenuto, npu yBenudeHUH pa3mepa
kjactepa cBolie 4 KOalT cTaHOBUTCS HEBO3MOXKHBIM CKUMATh (pailiibl U KaTajaory.

Bce auckoBoe npoctpanctBo B NTFS nenutca Ha nBe HepaBHble yacTH. IlepBbie 12 %
JIFICKa OTBOJIATCS 1MOA Tak HazbiBaemyto 30Hy MFT (Master File Table — riaBnas tabnuna ¢aii-
J0B). DTa 30Ha npeAHa3zHaueHa g tabnuubl MFT (¢ yuetom ee Oyaymiero pocra), mpeacTaB-
JSIOMIEH co0oi crienuanbHbli (haiin co ciay)eOHOH MH(pOopMalrei, TO3BOJISIONIEH ONpeaeIsiTh
MECTOHAXO0XKICHHE BCEX OCTaIbHBIX (hailioB. 3amuch Kakux-1ubo naHHbeIX B 30Hy MFT HeBo3-
MOKHAa — OHA BCETJa OCTaeTcsl IycToid, 4To0nl mpu pocte MFT 1o BO3MOXKHOCTH HE OBLIO
dparmenTanuu. Octanpubie 88 % ToMa npeAcTaBIsIOT co00il 0OBIYHOE MPOCTPAHCTBO IS Xpa-
HEeHHA (HaiioB.

CTpyKTypy AaHHBIX, HA3bIBAEMYIO TJIaBHOW Tabnuiel (aiaoB, MOKHO paccMaTpUBaTh
Kak ¢ain. B atom ¢aitne MFT xpanutcs unpopmaius 000 Bcex OCTalbHBIX (ailiax nucka, B
ToM uncie u o camoM ¢aitne MFT. Tabauua MFT nonenena Ha 3anucu GUKCUPOBAHHOTO pas-
Mepa B 1 KbaiiT, n kaxxas 3anmuch COOTBETCTBYET KaKOMY-JIM00 (aitiry (B 0OIIEM CMBICIIE 3TOTO
cinosa). [lepBeie 16 (aiinoB HOCAT cy)eOHBINH XapakTep M HEAOCTYIHHI yepe3 uHTepdeiic ome-
PALMOHHOM CHUCTEMbI — OHM Ha3bIBAIOTCA Memagaiiiamu, TpUYeM caMblii IEpBbINA MeTadailn —
s10 cam (aiin MFT. Yacte aucka ¢ metadaiiniaMu — e€IWHCTBEHHAs 4acTh JUCKa, UMEOIIas
ctporo ¢pukcupoBanHoe nojoxkenue. Komus stux xe 16 3anuceit Tadnuiet MFT (s HagexHo-
CTH, TIOCKOJIbKY OHU OY€Hb Ba)KHBI) XpaHUTCS B cepenuHe Toma. OcraBmiasics yacte daiitna MFT
MOJKET pacrojiararbcsi, Kak U Jr000M aApyroi ¢aiiia, B MPOU3BOJIBHBIX MECTaxX JIMCKa — BOCCTa-
HOBUTH €r0 MOJO0KEHHE MOKHO ¢ OMOIIbI0 camoro daitna MFT. Jl5ig 3TOoro 10CTaTo4HO B3SThH
nepByro 3anmuch Tadauiel MFT.

Konus
M 30Ha 30Ha  pa3MEIlEHus MEPBBIX 3oHa pa3menieHus ¢GaiyioB u Ka-
F MFT ¢aiinoB u katanoroB 16 3anuceld  TaJoOroB
T MFT
Crpykrypa Toma NFTS

Ilepsoie 16 ¢aitnoB NTFS (metadaiinn) SBistioTcs cinykeOHbIMU; KaKIbI U3 HUX OTBE-
YyaeT 3a Kakou-muOo acmekT paboThl cucTemMbl. MeTtadaiiipl HaXOAATCS B KOPHEBOM KaTajiore
toma NTFS.

Pa3znea 6. IlogcucreMa BBOIa-BbIBOAA

Cy1ecTBYIOT pa3zensieMble U Hepas3ZelisieMble YCTpONCTBa BBOAa-BbIBoAa. [Ipumepamu
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pa3ensieMoro yCTpOMCTBAa MOTYT CIIY>KMThb HAKOIIUTENIb HA MAarHUTHBIX AMCKAax, YCTPOHCTBO
YTCHMsI KOMIIAKT-JUCKOB. JTO YCTPOMCTBA € NIpsAMBIM IOCTynoM. IIpumepsl HepasnenseMbix
YCTPOMCTB — NPUHTEP, HAKOIIUTENb HA MarHUTHBIX JIEHTaX. JTO YCTPOICTBA C IOCIEI0BATENb-
HBIM JIOCTYIIOM.

PexxnMsbl yripaBiieHHsI BBOAOM-BBIBOJOM

Cy1iecTByeT 1Ba OCHOBHBIX peXUMa BBOJA-BbIBOJIA: PEeXHCUM OOMEHA ¢ ONPOCOM 20MO8-
HOCMU YCTPOMCTBA BBOJIA-BBIBOJIA U PENCUM OOMEHA C NPEPLIBAHUAMU.

B nepBoM ciyuyae neHTpasbHBIA IPOLIECCOP MOCHUIAET KOMAaHJy YCTPOMCTBY YIIpaBie-
HUS. YCTPOMCTBO YNpPaBJIEHUS HCIOJHSAET KOMaHAY, TPAHCIMPYsl CUTHAJbI, IOHATHBIE €My U
LEHTPAIbHOMY YCTPOWCTBY, B CHTHAJIbl, IOHATHBIE YCTPOMCTBY BBOJa-BbIBOJA. [locie BbImon-
HEHUSl KOMaH/Ibl YCTPONCTBO BBOJA-BbIBOJA (MM €r0 YCTPOICTBO YNPAaBIEHUS) BBIIACT CUSHAT
20MOBHOCMU, KOTOPBII COOOIIAET MPOIECCOPY O BO3MOKHOCTH BBIMIOJHEHHS] HOBOM KOMaHbI
JUIS TIPOJIOJDKEHUST 0OMeHa JaHHbIMU. OHAKO, TOCKOJIbKY OBICTPOJICHCTBHE YCTPOCTBA BBOJA-
BBIBOJIa HAMHOTO MEHbINE OBICTPOACUCTBUS LEHTPAIbHOTO, CHUTHAJI TOTOBHOCTU MPUXOIUTCS
OUYEHb JIOJIFO OXUAATh, IOCTOSHHO OMNpAalIMBasi COOTBETCTBYIOIILYIO JIMHUIO HHTepdelica, 4To
MPUBOAUT K HEPALMOHAIbBHOMY HCIIOJIb30BaHUIO MPOLIECCOPHOTO BpeMeHH. ['opa3io BbIrojiHEe
CUTHAJI TOTOBHOCTH TPAKTOBAaTh KaK 3allpoc Ha IPEpPbIBAHKUE OT YCTPOICTBAa BBOIa-BbIBOIA, KAaK U
JiefaeTcsi BO BTOPOM CIlyvae.

OINEPATHBHAA Obo3Havenns

IIAMATH <::> NAHHBIE

KOMAHJIBL
==———"""  CHTHATH

KOMaHZa

BBOJ aa
IEHTPAJIBHBIH = VCTPOHCTBO = VCTPOHCTBO
TIPOIECCOP VIIPABJIEHHA
wam < > YCTPOHCTBA <:::>
BBOJA-BEIBOIA
IPOIECCOP BBOJA-BBIBOTA - v
BBOJA-BBIBOTA —_— —_—

CHTHAI
FOTOBHOCTH

Ta0nuiel BBOgA-BEIBOIA

HaumenoBanue Ha3nauenue Conepxumoe
maoauya XpaHeHue UHPopMauu TUIl YCTPOMCTBA, CUMBOJIbHOE MM$, XapaKTe-
obopydosanus 000 BCeX yCTPOMCTBAX CH- PUCTHKH; }
CTEMBI croco® MOJKIIOYEHHUsS] yCTpoWcTBa (MHTEp-
deiic, pazpem, HOPTHI, JUHUSA 3ampoca Mpe-
PBIBaHUS);

HOMEp U aJIpec KaHaua;
uH(popMalio O JApaiiBepe, aapeca CEKUUU
3aIlyCKa ¥ CEKIUH MPOJI0JIKEHUS ApaniBepa;
uMs 1 aapec oOydepa;

YCTaHOBKA TalM-ayTa WU SUEHKH JUISI CUETUH-
Ka TalM-ayTa;
COCTOSIHME YCTPOUCTBA;
IoJIe yKazaress Uil CBA3W 3a/4ad, 0XKHAA0-
LIUX YCTPOUCTBO.

maoauya YCTaHOBJICHHE CBS3U MEX-
BUPMYANLHBIX Iy BUPTYaJIbHBIMH (JIOTH-
Jl02U4ecKux YEeCKUMH) YCTPOICTBAMH U
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ycmpoucme
mabauya

npepuleanuil

peanbHbIMU YCTPOUCTBAMU

IUI OpraHu3anuu oopar- A KaXJI0ro CHrHaja 3ampoca Ha IpepblBa-
HOM CBSA3U MEXY LICH- HUE YKa3bIBAaeT HA AJIEMEHT TaOiuIbl 000py-
TPAJILHOM YaCTbIO U JIOBaHMsI, KOTOPBI CONOCTaBIEH HYXXHOMY
YCTPONCTBaMH BBOJA- YCTPOMCTBY

BBIBOJIA

praBHeHI/Ie BBOJOM-BBIBOJOM

JIroOnIe orncpanru I10 YIpaBJICHUIO BBOAOM-BBIBOAOM 00BABIAIOTCI MMPpUBHJICTUPOBAH-
HBIMH U MOT'YT BBIIIOJIHATHCA TOJIBKO KOAOM camMoi OﬂepaL{I/IOHHOﬁ CHUCTCMBI.

praBHeHI/Ie BBOJJOM-BBIBOJAOM OCYHICCTBIIACTCA KOMIIOHCHTOM OHepaHHOHHOﬁ CHCTCMBI,
KOTOpBIfI 4aCTO Ha3bIBAIOT CYIICPBU30OPOM BBOAA-BbIBO/JA.

war 1

war 2

war 3

war 4

warb5

war 6

[aru paboTel cynepBU30pa BBOJa-BbIBOJA

® 3aNpOoC Ha onNepaumio BBOAA-BbIBOAA OT BbINOAHAIOWENCA NPOrpaMmbl
NOCTYNAEeT Ha CYyNnepBU3OpP 3a4a4, KOTOPbIM NPOBBEPAET €ro Ha
cooTBeTcTBMe cneunbrKaunam )

) N
*M0 NOrMYECKOMY MMEHUW YCTPOMCTBA C NOMOLLBIO Tabnuupl obopyanosaHmA

HaxoAMT COOTBETCTBYHO LN 3nemeHT. ECAK YCTPOMCTBO YrXKe 3aHATO, TO onucaTenb
3a/1a4Mn NOMeLLLaeTCA B CNUCOK 33,3y, OXUAAKLLKMX 3TO YCTPOMCTBO.

® €C/M YCTPOMCTBO CBODOAHO, ONpeaenseTca ero TMn 1 npu
Heo6X04MMOCTH 3aNyCKAET NPENPOLLECCOP, NO3BOAAIOLWMN NOAYUNTL
nocneaoBaTeNbHOCTb YNPABAAIOWMX KOAOB U AaHHbIX

o "

* KOrga «nporpamma» ynpaBneHua onepaumneil BBoga-sbizoga byaer rotosa,
CynepBM30p BBOAA-BbIBOAA NepenaeT ynpaBaeHre COOTBETCTBYIOWEMY
ApaiBepy Ha CEKLMIO 3anycKa )

* [paiiBep MHULMWANM3UPYET ONEPALMIO YNPABAEHUA, ODHYAAET CHETUUK

TaliMm-ayTa M BO3BpaLLLAeT ynpasaeHme Cynepem3opy (aucnertyepy 3agad)
y

o "
* KOrga ycTpoMCTBO BBOAA-BbIBOAA OTPabOTaeT NOCNAHHYIO EMY KOMaHAY,

OHO BbICTABAAET CUTHAA 3aMNpoca Ha NpepbiBaHWe, NO KOTOPOMY Yepes
TabAMLUy NpepbIBaHUI yNpaBaeHne nepeaaeTca na CeKUMIo NpoaoKeHna

CUHXPOHHBIN U aCHHXPOHHBIN BBO/I-BBIBOJI

3anava, BbIIABIIAsl 3aIIpOC Ha OINEpAlMI0 BBOAA-BBIBOJA, NIEPEBOJUTCS CYIIEPBU30POM B
COCTOSIHUE OKUJIAHUS 3aBEpIICHMs 3aKa3aHHOU onepanuu. Korna cynepBu3op moiydaeT oT Ccek-
IIUM 3aBEpIICHUsI COOOIIEHNE O TOM, YTO OIEpalusl 3aBEpIINIach, OH MEPEBOJUT 3a/auy B CO-
CTOSIHME TOTOBHOCTH K BBITIOJTHEHHIO, M OHA MPOAOJIKAET BBIMOIHATHCSA. JTa CUTYyallls COOTBET-
CTBYET CUHXPOHHOMY 8800Y-6b1600). CHUHXPOHHBIM BBOJ-BBIBOJ| SIBIISIETCSI CTAHAAPTHBIM IS
OOJIBIIMHCTBA ONEPAMOHHBIX cucTeM. [[1s1 yBenMueHus: CKOPOCTH BBIMOJIHEHUS PUIIOKEHUH,
MOXHO UCIIOJIb30BATh ACUHXPOHHbIU 6600-8b1600.
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METOIANMYECKHUE YKA3AHUA K TJABOPATOPHBIM 3AHSTUSM
O01mme pekoMeHIAUM 110 BHINOJHEHUIO padoT

Hepez[ Ha4aJIOM BBIIIOJHCHHUA 3adaHUA THIATCIBbHO HU3YUUTC TCOPCTUYCCKHC CBCIACHHA, IIPUBC-
JCHHBIC B TCKCTC paGOTLI. 3arem NEePEXOAUTC K HCTIOCPCACTBCHHOMY BLIIIOJIHCHUIO 3a/IaHH . 3a-
IMIOMHUHAaMNTE IMOJYYCHHBIC IIPOMCIKYTOUYHBIC U KOHCUHBIC PE3YyJIbTATbl CKUH-IIIOTAMMH.

JlabGoparopuas padora 1. UnTepdeiicbl OC. Onepaunonnasi cucrema Windows.
1. MuTepdeiic komananoi crpokn Windows

D¢ dexTuBHas npodeccnoHagbHas padoTa ONBITHOIO M10JIb30BATENs € ONEPALlMOHHON CH-
CTEMOI KOMIIbIOTEpa HeMbICIUMa 0e3 oBnaneHus uHrepdericoM, odecrieynBaeMbIM KOMaH/IHOM
CTpOKOH. DTOT BUJ MHTep(delica SABIAETCS OJHUM U3 OCHOBHBIX NMPUMEHUTENBHO K ONEpalloH-
HbIM cuctemMam Unix u Linux. [IpeumymiectBoM nanHoro mHrepdeiica Cay>KUT BO3MOYKHOCTD
OoJsiee “yTOHUEHHOI'O” YNPABJIECHUS PECYypCaMU CHUCTEMbI, YeEM C IOMOIIBI0 Ipaduyeckoro HH-
Tepdeiica.

BxiroueHne pexxuma KOMaHJIHOM CTPOKU (MCIOJIB3YETCs AJisS BBIIIOJIHEHUS BBOJUMBIX C
KJIaBHATypbl KOMaH]) MOXKET OBbITh BBIIIOJIHEHO ABYMS ITYTSIMHU:

1) ITyck—Bpinonanuts, 3ateM HaOpath koMaHay “emd” (komanga Windows — cokpaiie-
HUE OT cJioBa commander);

2) Ucnonb3ysa pyOpuku riasHoro mesto Ilyck — Bce nporpammsl — CranpapTHble —>
Komangnas crpoka.

B 00oux ciyyasix Ha 3KpaHe JUCILIes JOJHKHO MOSIBUTHCS OKHO C MUTAIOIIUM KYPCOPOM —

HpI/IFJIaIHGHI/IC K BBOIIy KOMaHI.
Microzoft Windows [Wersion 6.1.76011]
(c>» Kopnopauua Masikpocoor (Microsoft Corp.2>,. Z2009. Bce npaBa 3auMUEHH.

Dzw2>

CHHCOK OCHOBHBIX KOMaH/.

Microzoft Windows [Uerszion 6.1.76011]
(c?» Kopnopauuna Madkpocogr (Microsoft Corp.), 2007. Bcoce npaEa ZauMUWeHH.

D=~>help
Man NOAYYEHHA CEBENEHMW 06 onNpeneAeHHoOW KomaHne HasepuTe HELFP <umAa Komanpw>
ASS0C Bueop AMED MEIMEHEHHME COMNOCTAEAEHHMH MO pPACUWMPEHHAM HHMEH GaHADE.
ATTRIB OToEpaAMEHHE M MW3IMEHEHME ATPMEYTOE $AaWAOE.
BrkAwYyeHHME M BHMKANYEHHME PENMMA OGPABOTKM KOMEMHauMM kKaasuum CTRL+C.
JanaeT CBOMCTEA B 6A43€ NAHHHX 3arpy3kKd OAA YNpaBAEHHMA HAYAABHOHW
FarpyzKoM.
OToOGEpAMEHHE M PENAKTHPOBAHME CNMCKOB YynpasAeHMAa aocTtynom CACLY
K DadAaM.
Bu3zoE opHOro nakeTHoro $aMAa M3 ApYroro.
BuBon MMEHM AMED CHEHA TEKYWEW MNAMKH.
Bueon AMED YCTAHOEKA AKTHEHOW KOMOEOW CTPAaHMLUM.
Bueon MMEHM AMED CHEHA TEKYWEW MNAMNKH.
MpoBepKka OMCKA W BHMEOJ CTATHCTHMEM.
OToOEpAMEHHE MAHM M3MEHEHME BHNOAHEHMA MNPOBEPKH AMCKA B0 EpPEMA
FArpYSHKH .

[TonpoOHyr0 MHPOPMALIUIO MO KAXKI0W KOMaH/1€ MOYKHO MOJIYYUTb, €CIIH MOCIE KOMaH bl
help B kauecTBe mapamerpa HabpaTh UMsI MHTEPECYIOLIEH KOMaHAbl WM UMSI KOMaH/bl, a 3aTeM
KJIto4 /2.

B cnoxHBIX clieHapusix paboThl, KOTJa HCHOJIb3YIOTCS JJMHHBIE MOCIEI0BATEIbHOCTH
BBOJIMMBIX KOMaHJI, BCETJja UMEETCs] BO3MOXKHOCTh TOBTOPUTH WIIM OTPENAaKTUPOBATh OJHY (MK
YacTh KOMaHJ) U3 BBIIOJIHEHHOTO nepeuHs. /g 3Toro cienyer BbIOpaTh HYXKHYKO KOMaHIY M3
*KypHasa (ucropun). Knasuia ynpasieHus KypcopoM BBEPX BBIBOJUT MPEABIAYIIYIO KOMaHAY,
BHHU3 — MOCJIEIYIOIIYIO, KJIaBUIIA BIIPABO MO3BOJISET NEPEUTH K MOCUMBOJIBHOMY PEJaKTUPOBa-
HUIO OYEPEIHON KOMAaH/IbI.
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Hexomopule yacmo ucnonp3yemole KOMAHObL YRPAGIEHUA KOMNbIOMEPOM

1) cls — koMaHga OYUCTKY TOJIs SKpaHa. CTpoka MpUTralleHns CTaHOBUTCA MEPBOM CTpo-
KO, OcTanbHOE 110JIe TOTOBO MPUHUMATh WH(POPMALIUIO, BBIBOJAUMYIO MPH BBIMOJIHEHUH CIIEIy-
IOLUX KOMaH/I.

2) ver — KOMaHJa OCYIIECTBIISIET IPOBEPKY M MH(POPMHUPOBAHKE TOJIH30BATENS 00 ycTa-
HOBJICHHOI1, paboTarolieil Bepcuu MporpaMMHOr0 00ecredeHus.

3) date — KOMaH/1a MCIIOJIB3YETCS JUISI ONIPENICNICHUsI U CMEHBI TeKyIel natel. [lonp3oBa-
TeNI0 coollIaeTcs yCTaHOBJICHHAsI TEKYyIIas JaTa U mpejiaraeTcs mabiloH 00-um-22 AJid BBOAA
HOBOM J1aThl B €BPOINECICKOM CTaHAAapTe JaT.

4) time — KOMaH/a UCIIOJIb3YETCS JAJIsl ONpPEAENICHUSI U CMEHbI 3HaU€HUsl PeajJbHOro Bpe-
MeHH. B Ka)10M KOMITbIOTEpE armapaTHO-MPOrPaMMHBIMU CPEICTBAMH TailiMepa MPOU3BOJUTCS
oTcueT BpeMeHH. Koppekiusi 0TCueToB BPEMEHU OCYILECTBIISIETCS ¢ O0MbIION TOYHOCTHIO (C Ya-
croroii 18,2 mmm/c). [Tonp3oBarento cooOaeTcs TeKymiee BpeMsi C TOYHOCTBIO JI0 COTBIX JOJIeH
CEKYH/JIBI.

5) prompt — KoMaH1a 00ecreYrMBaeT HACTPONKY BU/A MPUTIIAIICHUS 10 KETaHUIO TOJIb-
3oBatens. KoMaHnga mMeeM MHOXKECTBO MapaMeTpOB, CIIUCOK KOTOPBIX MOKHO MOJYYHTh Yepe3
nomoinb (help). CranmapTHbiM BUIOM TpUTIIallieHus siBisieTcss prompt $pSg, uro obo3Havaer
BBIBO/JI B IIPUIJIAILIEHUU UMEHH TeKyIero (padouero) katanora (Ianku) ¥ 3HakKa >.

3adanue 1. BKio4unuTh B CTPOKY NPUTTIAILICHUS:

a) COOOIIEHNE O TeKYIINX 3HAYCHUSIX JaThl U BPEMEHU;

0) TekcT-npuBeTCTBHE NoJib30Baremo Tuna “User! Bac sxayT Benukue nemna!’;

B) U3MEHUTH 3aroJIOBOK OKHA Ha TeKcT «Homep rp. @aMumus UCTIOIHUTESD.

2. Komanas! ynpasienus ¢aiisoBoi cucremoi (0C)

OnHoit u3 ocHOBHBIX TojcucTeM 000t OC siBnsiercs daiinoBas cuctema. Jis ympasie-
HUs (pailimaMu MCIoNb3yeTcs 1esasi rpymnna KOMaHa, TO3BOJISIONIAs UX CO3/1aBaTh, YHUUTOXKATH,
NEepPEUMEHOBBIBAaTh, KOITUPOBATh, PEJAKTUPOBATH U T.II.
dir — koMaH/1a BBIBO/Ia HA HKPaH JUCIUIES COAEPKUMOro KaTanoros (mamnok). Conepxu-
Moe KaTajiora (Ianku) BKJIIOYAeT JJaHHble 00 uMeroumxcs Qailiax U JOYepHUX Karajorax, Ux
UMEHax, pa3Mepax (aiijoB, BpeMEHH M JaTax UX CO3JIaHMs, CBOIHbBIC JAHHBIE O COBOKYITHBIX
pa3mepax (aitsioB 1 cBOOOIHOM 00JIaCTH MaMSITH Ha JUCKE. J[Be CTPOKH COIEPKUMOTO BMECTO
UMEH MOMEUYEHbI TOUYKON M JIBYyMsI TOUKAMHU, YTO 0003HA4YaeT COOTBETCTBEHHO BXOJ U BBIXO[ B
JIAHHOM Katajore (Tamnke).
®opmat koMmauab! dir ouck:nyme\ums_ghatina.pacuupenue Kuouu.
mkdir (n11 md) — komMaH/1a IpeIHa3HAYaeTCsl A CO3JaHUsI HOBBIX KaTaJIOroB (IAIoK).
dopmaT KOMaH[bI
mkdir (w1 md) ouck:nymv\umsa_xamanoza
Hampumep, xomana md k:\practice cozgaer B kopHeBOM Katanore aucka K: mouepnuii karanor
\practice.
Ecnn B kOMaHz€ HE yKa3bIBaeTCs JUCK U IIyTh, TO IO YMOJIYAHHUIO N1OJPa3yMeBaeTcs, 4To COo-
3/1aeTCsl TOUYEePHUI KaTaslor TeKyulero karaiora. [Ipu co3iaHuu HOBBIX MOJIb30BATEIBCKUX
KaTaJIOroB HEOOXOMMO NMPHUIEPKUBATHCS MTPABUIIA: IEPEBO CO3/1aBAEMBIX KaTaJOroB JOJKHO
OBITH “IIMPOKUM, HO HE NIyOOKUM™. B IpOTUBHOM ciiyyae TpyI0E€MKOCTb 3aliCH IyTH K Tpe-
OyeMbIM KaTajoram u ¢aiiam pe3ko Bo3pacTaert.

chdir (w1 ed) — komaHza cMEHBI KaTajiora.
®opmar komansl chdir ouck:nymo
Komanna nmeer cienyronme 0COOEHHOCTH IPUMEHEHUS:

- [IPU BBIITOJIHCHHUU KOMAaHAbI HOBBIM TCKYIIUM KAaTaJIOT'OM CTaAHOBHUTCA HOCJIGIIHI/Iﬁ H3 yKa-
3aHHBIX B 71ymu KaTaJOI'0OB,

25



- €CJIM B KOMaHJIEe MapaMeTp OUCK:nymb HE yKa3aH, TO KOMaHIHBIN MPOIeCCOp BEIBOJIUT CO-
oOuieHue MyTH K Tekyuiemy karaiory. [Ipumenenre gJaHHOro BapraHTta ornpaBaHo, KOTaa
CTaHJApTHBIA BUJI TTpUTiameHus (prompt $pSg) He ycraHosieH;

- €CJIM ITIOMCK HOBOI'O KaTaJjiora Tpe6yeTc;1 Ha4yaTb C KOPHEBOI'O KaTajaora, ToO B Ka4€CTBEC IIEP-
BOI'0 CUMBOJIA ITYTHU UCHIOJIB3YCTCA CUMBOJI /.B IMPOTUBHOM CJIy4dacC IMMOMCK HAYMHACTCA C TC-
KyII€ero Karajora,

- JUIsl IEPEXO0/A U3 IOUEPHETO KaTajuora B pOAUTEIbCKUN KaTalol MOXKHO UCIO0JIb30BaTh CO-
KpalieHHyto ¢popMy KoMaH bl cd..

- ISl Iepexoia U3 KaTajora HUKHEro YPOBHS B KOPHEBOM KaTajor AUCKA Jy4Ille HCIOIb30-
BaTh COKpalleHHYIO (opmy KomMaH bl cd\

3aoanue 2.
1. 3anoMHUTH (3amKcaTh) NOTHBINA MyTh K Bamemy Tekyiiemy Karaiory.

2. Co3nath AOYEpHUHN KaTaJIOT JUIsl CBOEr0 TEKYILEro Karajora.

3. Ucnonb3ys koManay dir, yOeAuThCS B CO3aHUU TAKOBOTO.

4. Cnenatb 10YEPHUM KaTAJIOT TEKYIIUM, T.€. BOUTH B JJOYEPHHI KaTaJIOT.
5. Ilogate komaHay dir 1 0OBSCHUTH MOSBUBLIMECS COOOIIECHUS.

6. BoliiTu cpa3y B KOpHEBOI KaTaJIor.

7. BepHyTbCS B UCXOJIHBINA KaTaJIOT.

COpYy — KOMaH/1a KONMPOBaHUs (ailyioB, TakKe UCIONIb3YyeTcs U JUIsl 00beAnHeH s (KOH-
KaTeHanuu) (aiaoB, CO3aHMs HOBBIX TEKCTOBBIX (DaIIOB, ITepeaun mapaMeTpoB Ha OTACITbHBIC
ycTpoucTBa U T.1. PopmMaT KOMaH/bI

copy Houck:nyms\umsa_ghavina.pacw Ilouck:nymo\ums_ghatina.pacu

VkaspiBaeTcss BXxojHas cnenupukanus Mauck: myts\ums_daiina.pacur (M — uctounuk),
BbIxoAHas crenubukanusa I[Tauck:myre\ums ¢aiina.pacm (II-mpuemnuka). B cnenundpuxanmsx
UCTOYHHKA U MPHEMHUKA BO3MOXHO PUMEHEHHUE 11a0JI0HOB IPYyNIOBBIX onepauuii. Hanpumep,

copy a:*.txt c:\proba xomupoBaHHE C TUCKETHl BCEX TEKCTOBBIX (DAMJIOB ¢ MMEHAMH,
HaYMHAIOIIMMHUCA C test ¥ pacIIupeHueM txt;

copy a:*.* nul kornupoBaHue Bcex (pailyioB ¢ TMCKETHI a: Ha HECYIIECTBYIOIIEE TCEBIO-
ycTpoicTBO nul ¢ 1esbio npoBepku ux “‘untaemMoctu”’. KoMaHaa odyeHb mojie3Ha, Korjaa Konupy-
€TCs OUeHb BayKHast HH(OpMAIHS TS aTbHEHIIETO NCTIOIh30BaHUS.

st o0beMHeHns (KOHKaTeHauu) (aitioB UCIonb3yeTcs Apyroi ¢popmar

copy Ulouck:nymv\umsa_gaiina.pacu + U20uck:nymo\ums_¢havina.pacu +...
Tlouck:nymv\umsa_cpatina.pacut

®daitnel, oJIeKaIMe 00bETMHEHHIO, 3a/1at0TCs cBouMH crierupukanusvu U1..., U2...u
T.J. MEXIYy KOTOPBIMU CTaBHUTCA 3HAaK +. Pe3ynbTaT (0OBeAMHEHHBIN (aiin) GopMupyercs mo
cnenudukanuu npuemanka I1.... Ecou crienudukanysi mpreMHUKa OTCYTCTBYET, TO PE3yJbTaT
dopmupyercs no crnenudpukanuu Ul.. ..

O6a BapuaHTa KOMaH/bl MOTYT HUCIIOJIb30BaTh Kitouu /a, /b, /v. Kitou /a paccmarpuBaer
oOpabartbiBaeMble (aiibl, kKak TekcToBble B kKogax ASCII, kimou /b — kak ABOMYHBIE. ITO CIeNy-
€T YYUTBIBaTh, OCOOCHHO MpPHU O0bEIMHEHUHN TEKCTOBBIX (ailioB. Eciu 00beAUHSIOTCS TEKCTO-
BbIe (ailypl, TO MPU3HAKM OKOHYaHUH THX (aitnoB (<Ctrl>+Z win F6) uzpmarorcs u ocraercs
Tosbko mocneaHuil. [Ipu oObenuHeHnn ABOWYHBIX (AMIOB MPHU3HAKW OKOHYAaHUM (hailjloB He
u3bIMatoTcs. Kimod /v BKIIIOYaeT MpoBEpKyY MPaBUIIBHOCTH pe3yibTaTa Mocie KOMUPOBaHUS HITH
00BEIMHEHNS.

Cozmanue  TEKCTOBBIX  (Daif;loB  MOXHO  BBIMIOJIHUTH  CJICAYIOIICH  KOMAaHJOM
copy con ouck:nymsv\umsa_gaiina.pacul.
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Hanpuwmep, xomanga copy con fl.txt coznact ¢aiin fl.txt B Texymem katanore. Tekcr
¢aiina Oymer MoJydeH ¢ KiaBuaTypbl (KoHconH, con). OkoHYaHue HaOopa (aitia HOmKHO 3a-
KaHYMBaThCsl HaxarueM kiapum <Ctrl>+Z unu F6 (mpusHak koHna ¢aiina), a 3arem <Enter>.
Henocratkom nprMeHEeHHs 3TOM KOMaH[b! SIBJIAETCS TO, YTO PEAAKTUPOBATh MOKHO TOJIBKO Te-
KyILYyI0 CTpoKy ¢aiina. [Tocne naxarus knasumu <Enter> paHee BBeIGHHBIE CTPOKH yXKe HE J10-
CTYIIHBI.

WuTepecHa cnenyromas MoAU(UKALMS 3TOTO BapuaHTa IMPUMEHEHHUSI KOMaH/Ibl COpPY con
prn, KOTopasi O3BOJISIET PEATU30BATh PEKUM MULITYIIEeH MalIMHKU. Tekct, HabupaeMmblil Ha Kia-
BUAType, MOCTYNAET HA IPUHTEDP U, €CIIM UCIOJIB3YETCSI MAaTPUUHBIM IPUHTEP, TO paclieyaTbiBa-
eTcs NOCUMBOJIBHO. C MOMOLIBIO ITOM K€ KOMaH/Ibl MOKHO IIPOU3BOAMTH IIepeady U yCTaHOB-
Ky 3HA4CHUH HEKOTOPBIX I1apaMeTPOB Ha OTIEIbHBIE YCTPOMCTBA KoMIbroTepa. IIpu aTom nepe-
Jlaya 3HauYeHWH mapaMeTpoB MPOU3BOAMUTCSA B OOIEM MOTOKE JAaHHBIX, CIEAYIOLUX B ¢ailie Ha
YCTPOMCTBO B BUJIE YIPABIIAIOMUX Esc-110CiIe10BaTENbHOCTEMN.

3adanue 3.

1. Co3naiiTe HeCKOJIBKO HEOOJIBIIUX TEKCTOBBIX (aiioB, Hanpumep fl.txt, f2.txt, {3.txt.
3anummure B (aiin f3.txt conepkumoe TeKyIero Karauora.

2. O6wveaunuTe conepxkumoe daiinos fl.txt u £2.txt, £2.txt u f3.txt B HOBBIE (aiiibI.

type — KOMaHJla IPOCMOTP COJEPKUMOro TEKCTOBBIX (paiioB. dopmar KomMaHbl type
ouck:nymv\umsa_gaiina.pacuiupenue. Eciu B mapaMmerpax KOMaH/Abl HE 33JaH JAMCK U MyTh, a
yKa3aHO TOJIbKO MMs (haiiima, TO MoJpazymeBaeTcs, 4To BeAeTcss padora ¢ QailjaMu TEeKyIIero
Katayiora. B nmapamerpe komanabl MMeHa (aillIoB 10JIKHBI ObITH OIPEeIeHbl OJJHO3HAYHO, 111a0-
JIOHBI TPYIIIIOBBIX ONEPAUN HEIOTYCTUMBI.

3adanue 4.

1. Co3nate HOBBIN paboOunii KaTajuor.

2. Co31aTh pa3NIUYHBIMUA METO/IaMU HECKOJIBKO TEKCTOBBIX (DaiiiIoB.

3. 3anucath B KOHEI] OJHOTO U3 (haiijioB TEKYIIYIO JaTy U BpeMs.

4. Vcnionb3ys KOMaHy, YOeTUThCs B IPABUILHOCTH MPOBEJCHHBIX ONEpaIuil.

12) del (unu erase) — koMaH/1a yAaJeHUsI OAHOIO WJIM HECKOJIbKUX (ainoB. dopmar Ko-
maniel del (erase) ouck:nymv\uma_gavina.pacw

Oco0eHHOCTAMH BBITIOJTHEHHS] KOMAH/[ CIIY)KaT CJIEIYIOIINE CUTYalluu:

a) ec’IM B KOMaHJe HE yKaszaH IyTh, TO MOAPA3yMEBAETCs, YTO YAAJICHUIO TMOAJICKUT
(mopuiexar) ¢aiin uau Qailyibl TEKYIIEero KaTauora;

0) B cneunukanuu ¢aisia 10myckaeTcss UCIOIb30BaHUE IPYNIOBBIX onepauuid. Crenu-
¢ukanus *.* o6o3HavaeT, YTO yAAJICHUIO MOJIEKAT BCe (Pailyibl BHIOPAaHHOTO KaTajlora;

B) €CJIM B KOMaHJaX OTCYTCTBYeT cnenudukanus Qaiinaa, To KOMaHIHBIA MPOLECCOpP BbI-
naet npeaynpexaenue “Ommodka B CHHTaKCHCEe KOMaHAbI

r) komaH bl del (erase) He ynansroT karanoru (mojakaranoru). OHU UCTIONB3YIOTCS TOJb-
KO JIJIsl yJaJIeHUs B HUX (paitioB.

13) rmdir (umu rd) — xomaHaa yganeHus kataiora. DopMar KOMaHIBI
rmdir (rd) Juck:nyme.

VYka3bIBaeMblii B KOMaHJEe NyTh JOJDKEH 3aBepLIaTbcs MMEHEM YIalsieMOoro Karajora.
VY nanseMsblil KaTanor A0JKeH ObITh MYCTBHIM (COEpKaTh SJIEMEHTHI . U ..). Henb3s ynanuts xKop-
HeBoU kartainor. Hemb3st yganuTh TeKyIIMH KaTajior, T.€. HEJb3s YJAINUTh KaTaJor, HaXOJsiCh B
HEM.

3. OcHOBBI pa3padoTKu KOMAHIHBbIX (pailjioB

Komananslii daiia — 3To TpyIa mociieoBaTeIbHbIX KOMaH HACTPOUKH KOMITBIOTEPA Ha
oTpeNieTICHHBIN pekuM. B mpocTeiiem ciydae KOMaHIHBIN (ails1 MOKET OBITh TIPEACTABIICH B
BUJIE OMpPENEICHHON TOCIeN0BaTeIbHOCTH OTAenbHBIX kKoMmaHn OC. Pa3paboTka KOMaHIIHBIX
¢aiioB sABISETCS MOUIHBIM CPEJCTBOM aBTOMAaTH3allMU MOJATOTOBUTEIBHBIX padOT MOJIb30BaTE-

27



JIeii mo HacTpoike cpenbl ux padoTel. B Unix-1mogoOHBIX ONepalMoOHHBIX CUCTEMaX BMECTO Tep-
MUHA KOMaH/IHbIE (DaiiiIbl yalle UCTOIb3yeTCsI TEPMHUH CKPHUIITHI.

[Tpu pa3paboTke KOMaHIHBIX (aiIOB CIeTyeT PYKOBOJICTBOBATHCS CIEAYIOUIMMHU MTPABH-
JamMHu:

1) BpI30B Ha MCHOJHEHHWE KOMAHAHOTO (paiija OCYIIECTBIISETCS KOMAHIOM CIEIyIOLIEero
dbopmara:

ouck:\noanviti_nyms_K_Kom.atiny\umsa_xom.gpatina [pl p2 ...p10].
Cogepxumoe B KBaIpaTHBIX CKOOKax yKa3bIBaeT, YTO MOXKET uMmeTh 10 10 daxTuueckux napa-
METPOB, 3aMeIIAoNINX (hopMalibHbIE TTapaMETPhl, IPUCYTCTBYIOIIMX B TEKCTE (aiiya (CM. HUXKe).
Komanna Shift mo3BosiseT CHATH 3TO OTpaHUYCHHUE.

2) Nms koMaHaHOTO (aiina oOpa3yeTcst IO OOBIYHBIM MPABUIIAM, a PACIIUPEHUEM JIOJIXK-
HO OBITH TOJIbKO bat (CokpaieHue oT ciioBa batch — rmauka).

3) Ecnu tekymuM siBIsieTcs Katanor (mamka), CoAaep Kalliuii KOMaHAHbIA (aiii, To mos-
HBIH TyTh K KOMaHIHOMY (ailly MOXKHO HE YKa3bIBaTh.

4) KoMmauanbIi (haiin BEIIOTHSAETCS KOMAaHIHBIM ITPOIIECCOPOM CTPOKA 3a CTPOKOM.

5) BeimonHenne komaHgHOro aitla MOXeT OBITh MPEeKpameHo KOMaHJIaMu
<Ctrl>+<Break> nimm <CtrlI>+C.

6) U3 xomanHOTO (haitia MOKHO BBI3BIBATH JIPYTroi koMaHIHBIN (haiin komannoit Call (c
BO3BPATOM) WJIM OOBIYHON KOMaH/10¥ BbI30Ba (0€3 BO3BpaTa).

7) Komannusliil (haiin MOXKET collepkaTh JitoOble BHEITHUE U BHYTPEHHUE KOMaH/IbI OIle-
PALMOHHOM CHCTEMBI, a TAKXK€E CIIeLUaIbHbIE BHYTPEHHHE KOMaH/IbI.

8) dopmainbHble MapaMeTpbl, BKIIOYaeMble B CTPOKM KOMaHAHOTO (¢aiina, UMEIOT BU
%0, %1 u T.4. 10 %9. dakTHYecKne 3HAYCHUS MTapaMeTPOB BBOJSITCSA B CTPOKE BHI30BA KOMaHI-
HOro (haiiya; BBOJUMBIC MapaMeTphl MOACTABISAIOTCS HAa MecTO (hOpMajbHBIX MmapameTpoB %1,
%2 u T.1. o mopsaky. Ha Mecto ¢opmansHoro mapamerpa %0, eciiu OH BCTpedaeTcs B TCKCTE
KOMaHAHOTO (haiiia, MoICTaBIsIeTCS UM CaMOT0 KOMaHIHOTO (aiina.

9) ns oOpaitieHns K IEpeMEHHBIM OKPYKEHHSI UX UMEHa ClIeAyeT 3aKIo4yaTh B 3HaKU %o,
Hanpumep, % TEXT%.

10) Ilepen BBITIOTHEHUEM OYEPETHON CTPOKK KOMAaHAHOTO (haiia ee 3HaUYCHUE BHIBOIUT-
csl Ha 9KpaH. BbIBox M000HM CTpOKM KOMaHJIHOTO (aiijga Ha 3KpaH MOJABISIETCS, €CIIU CTPOKa
HAYMHAETCS C CUMBOJIA (@).

J171s MOCTpOeHHs] KOMaHIHBIX (haliIOB IUPOKO UCTOIB3YIOTCS CeHalbHbIe BHYTPEHHUE
KoMaHibl oneparimonHoit cuctemsl Echo, Goto, For, If, Pause, Rem, Shift, a Tak:xe BHemHue
Find, Sort, Mode, More u 1p.

PaccmoTpuM 0cOOEHHOCTH PUMEHEHUS CIIEIIMATBLHBIX KOMaH]I.

Komanna Echo. Cnyxut uis oTkiIro4eHHs “3Xa” Ha SKpaHe JUCILIES, T.€. OHA HE BBIBO-
JUT JIMIIHIO MH(GOpPMaLMI0O Ha MOHUTOP (OJIOKMPYET BbIJauy Ha 3KpaH IMOCJIeN0BaTeIbHOCTEN
KOMaH/, BKIIFOUEHHBIX B KOMaHAHBIN (ailll, © TEKCTOBBIX COOOIICHUN MPU BBIMOJTHEHUU ITUX
koMana). @opmaTbl KOMaH IbI:

echo off — 3anper BeIBOJa Ha KpaH;

echo on — pa3penienne BbIBOJa HA IKPAH;

echo (6e3 mapameTpoB) — 3ampoc coctosiHus dxa (on unu off);

echo + TekcToBOE COO0LIEHNE — BHIBOJI TEKCTOBOTO COOOIIEHUS HAa SKPaH.

Echo nocraTtoyHo yacTo BcTpedaeTcst B KOMaHIHBIX (aiiiax, HO ee IpoCToTa 0OMaH4MBA.
[Tpu ee uCHOaB30BaHUU CIIEAYET TOMHUTH!

1) npu 3amycke cucTEeMBbI IO YMOJTYAHUIO YCTAaHABIMBACTCS PEXUM “‘echo on”;

2) pexxuM “echo off” nelicTByeT TOIBKO /10 KOHIIA KOMAaHJIHOTO (haiiia UK 0 09epeTHO-
ro NePEKJIIOUEHNs peskuMa Koman10il echo on;

3) echo BimseT TOIBKO HA BBIBOJ COOOIIEHNY KOMaHIHOTO (aiiia, HO HE BIUSIET HA BbI-
BOJI COOOILIEHUH U3 MPOrpamMM IOJIb30BATENIEH, Ja)Ke €CITM OHU MCIIONB3YIOT KOMaH/Ibl Olepaliu-
OHHOMH CHCTEMBI;

4) nuis momaBneHust camoii komauabl echo off Hago mocraBuTh Briepenu @.
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3aoanue 5.

Jns ysicHeHUs1 ocoOeHHOCTe paboThl KOMaH bl echo BBINOIHUTE CIEAYIONLIYIO OCIIEN0-
BATEJIbHOCTh ONIEPaALUIA:

1) B KOMaHAHOM CTPOKE BBINOJHUTE KoMaHay echo off;

2) HabepuTe M BBINOJHUTE, HaNIpuMep, Komanay dir (oOpaTute BHUMaHUE, YTO B CTPOKE
IPUIJIAIIEHUS] OCTAETCs TOJbKO MUTAIOLIMM Kypcop, a caMo JeiicTBUe KOMaH/bl He OJIOKUpYeT-
cs);

3) NO’KCIEPUMEHTUPYITE C IPYTHUMHU KOMaHAaMHU ONIEPALIMOHHON CUCTEMBI;

4) naGepute ¥ BHIOJIHUATE KOMaHAy echo on (mpuriamenue BOCCTAHOBUTCS).

3adanue 6.

1) Ucnonb3ys koMaHay copy con, cosnaiite TekctoBeid ¢aitn TESTI.BAT co ciemyro-
UM COJEPKUMBIM:
echo off
cls
echo Hello!
echo:
echo Hello again!

2) BeinmonHuTe €ro B aBTOMAaTHYECKOM PEXUME M OOBACHHUTE MOsIBIEHHE (hparMeHTOB
JTaHHBIX HA SKpaHe.

3) 3amenuB nepByo komaHny echo off Ha echo on. CHOBa BBIIIOJIHUTE €r0 B aBTOMATH-
YECKOM peXHME U 00BSCHUTE MOSIBIICHHE (DPArMEHTOB TaHHBIX HA SKpaHe.

Komanga Rem (Remark — mpumedanue). C mOMOIIBI0 3TOH KOMAH]IBI UMEETCSI BO3ZMOXK-
HOCTb B TEKCT KOMaHJHOro (paiijga BBOAUTh KOMMEHTapuu. KoMaHaHBIH npolieccop MOJHOCThIO
UTHOPHUPYET BCIO MHPOPMAINIO, KOTOpas pa3MelaeTcs 3a ciioBoM rem. KomaHnnia odeHb moses-
Ha, KOTJa B KOMaHHBIN (aiii BKJIIOYAOTCS MOSCHEHUs, oNucaHus padoThl (ailia UM OTAeNb-
HBIX €ro KOMaHj1, TECTUpOBaHUs U oTiaaku. Hanpumep, nosiBieHne B TEKCTE KOMaHHOTO (aiina
koManab! rem echo off o3Hauaer, yTo Mo ymon4aHuto AelcTByeT KoMaHzaa echo on.

3aoanue 7.

1) Co3naiite komanansli ¢aitn TEST2.BAT co cinenyromum coaep>XxuMbIM
echo off
rem JTO NepBbIii KOMMEHTApPHil
cls
rem JT0 BTOPOH KOMMEHTapUH
echo Hello!
rem JTO0 TPeTHii KOMMeHTapuil
echo:
echo Hello again!
rem JTO YeTBEPTHIN U MOCJeIHUIT KOMMEHTapUH

2) BeimmonuuTe 310T (haiin, a 3aTeM 3aMeHuTe neppyto komanay echo off Ha echo on (nm
3ameHuTe Ha rem echo off) u cHoBa BeimonHUTE (aitn. CpaBHUTE U OOBSICHUTE Pa3IuYMsl B BbI-
BOJIMMON MH(POPMALIMU HA SKpaHE TUCTLIEs.

Komanga Pause ucnonp3yercst s HPUOCTAHOBKH BBIMIOJIHEHUS KOMaHAHOTO (haiina.
®dopmar koMmaubl: Pause coobuenue.

[Ipu ocTanoBke pabOThl KOMaHIHOTO (haiiia Ha HKpaHe MOSBISAETCS TEKCT CTPOKU CO00-
meHus B pexxume echo on, a mox HuM Hagmuck “Press any key to continue” — Haxkxmute mo0yto
KJIABHIITY JIJIS IPOIODKEHUS (paboThl (aiina).

KoManay nonesHo Mcnosib30BaTh B TEX ClydyasX, KOTrJa, HalpUMeEp, Ha dKpaH AUCILIES
BBIBOAMTCS 0OJIBIIOE KOJTMUECTBO MH(POPMALIMU MOPLHMAMHU 110 CTPaHULIAM, YTOOBI 110JIb30BaTEIh
MOT' €€ MPOYUTaTh, OCMBICIHUTD U MEPEUTH K cienyroniemy ¢pparmenty. Komanna monesna u B
cilydasix, Korja Heo0X0AMMO BBITIOJIHHUTE KaKHe-TO BCIIOMOIaTeNIbHbIE AEHCTBUS, HAIIpUMED,
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@

pause YCTaHOBHUTE JUCKETY C .... B JTUCKOBOI A:
@ echo off

Kpome TOro, ee MOKHO MCHOIB30BATh M JUIS YIIPABJICHUS pabOTONW KOMaHIHOTO (aiiia.
Ecnu B oTBeT Ha KOMaHy pause HaxaTh <CtrI>+C, To mosBisiercst Bonpoc “Terminate batch job
(Y/N)?”. Boibop Y — ocTaHaBIMBaeT BBIIOJHEHUE KOMaHAHOTO (paiina, a N — obecriednBaeT ero
MIPOJIOJKEHHE.

B caywasx, xorma KOMaHAHBIA (haiin BBITOIHSETCS C YAaCTHIMH OCTAHOBKAMH M TIOSIBJIE-
HUe MHOXecTBa ¢pa3 “Press any key to continue” HexenarenbHO, CTPOKa ¢ KOMAaHJAOW MOXKET
BBINJIAAETh Kak Pause > nul, To ecTh BBIBOJ IepeagpecyeTcsl B HECYLIECTBYIOLIEE YCTPOUCTBO
nul.

Komanna Goto 1no3BosiieT M3MEHUTH IPHUBBIYHYIO I10CJIEI0BATENBHOCTh BBIIIOJIHEHUS
orepaTopoB (KoMaH[) KoMaHaHOTro ¢aiina. Korma koMaHIHBINA MPOLIECCOp BCTPEUAET CTPOKY C
orepaTopoM goto, TO OH IMPOCMATPHUBAET BCE CTPOKHU (hailyia M OTBICKUBAET COOTBETCTBYIOIIYIO
METKY — CTPOKY € IBOETOUYHEM. J[BOoeTOUNEe MOXKET OBITh U HE B MEPBOIl MO3UIIMU CTPOKH. MeH-
TU(UKATOP METKH JOKEH MMETh 70 BOCBMU CHMBOJIOB. boJjblle, 4eM BOCEMb CHMBOJIOB, B
uaeHTU(HUKATOPE HE BOCIPUHUMAECTCSI.

Komanna goto MokeT MCIIOIB30BATHCS CAMOCTOSTEIBHO MIIM COBMECTHO € omneparuei if.
B cnenyromem pparmente nokazaHo caMOCTOATEIBLHOE €€ MCMojIb30BaHue. Hanpumep, komana-
ueiil ¢paiin TEST3.BAT umeer cnemyrorniee coaepxumoe
echo off
cls
goto met
echo 3Ta cTpoka BbIBOIMTHLCS He OyaeT
echo 3Ta cTpoka TO%ke BBIBOAMTLCS He OyaeT
:met
echo 3Ta cTpoka Oyner BeiBeeHA
echo 3Ta cTpoka Takike Oyner BbiBeJeHA

3adanue 8.

1) Boinonnure daiin TEST3.BAT, oOparure BHUMaHHE, KaK OpraHU30BaH “00xo01” IBYX
komaH[ echo 6e3 ux BbmonHeHus. Opranuzaiys NOAOOHBIX “KapMaHOB™ MO3BOJIAET MpPOrpam-
MHUCTaM pa3MellaTh HECKOJIbKO KOHCTAHT HETMIOCPEICTBEHHO B TEJ€ MPOTrPAMMBI.

2) 3ameHuTe CTPOKY goto met Ha rem goto met U CHOBa 3amycTuTe 3TOT (aitn. OObsic-
HUTE pazInuus B pe3ysibTaTax.

Komanpa IF — ycioBHOE BBINOIHEHHE KOMaH/l, OPraHU3YyeT Pa3BETBICHUE IIPU BBITIOJIHE-
HUU KoMaHHOTO (haitna. @opmar oneparopa: If ycrosue komanoa.

B kauectBe ycn06us 0OOBIYHO HCTIONB3YIOTCS:

1) mpoBepka Hanuuus (aiina. B 3ToM ciiydae B KadecTBe ycrosus 3anmuchiBaercs (pasa
exist duck:nyms\umsa_c¢haiina.pacu;

2) mpoBepKa Koj/a 3aBEpLICHHUS OTJENbHBIX MPOTrpaMM MO 3HAUYEHUIO BHYTPEHHEU Iepe-
meHHOM OC ¢ umeneM ERRORLEVEL. B stoMm ciyuyae B KayecTBE )Cl0o6Us 3aIUCBIBAETCS
dpaza “errorlevel 3uauenue”. Ycnosue cuntaeTcsi ICTUHHBIM, €CIIM KOJ 3aBEpUICHUS PaBEH WU
6onbie napamerpa 3xauenue. Komangamu OC, yCTaHaBIMBAIOUIMMH KOJbI 3aBEPIICHHUS, SBIIS-
torcst backup, diskcomp, diskcopy, format, graftabl, keyb, replace, restore, setver, xcopy.
3HavyeHue nepeMeHHoil errorlevel MoxeT GpopMHUPOBATHCS 1 MHOTUMH BCIIOMOTATeNbHBIMU (YTH-
JUTaMH) U TPUKIAIHBIMU TIpOrpaMMaMH.

3) npoBepKka UAEHTHYHOCTH JIBYX CUMBOJIBHBIX CTpoK. CTpOKa ycioéue MpU 3TOM 3alu-
ChIBaeTCs B BUAE: cmpoka | ==cmpoka_ 2.

[IpenBapsis m000My U3 MEPEUNCICHHBIX YCIOBUN CIOBO NOt, MOKHO MPOBEPSITH MPOTH-
BOITOJIOXKHOE YCJIIOBHE.
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CocraBum komanaubiil (haitn TEST4.BAT, nposepstomuii Hanu4yre B KOPHEBOM KaTao-
re aucka (aiina aBrozarpysku (autoexec.bat) m oroOpakarommii ero coaepxumoe. Odparure
BHUMaHUE Ha UCIIOJIb30BAHUE KOMaH/1bl 20t0 COBMECTHO C KOMaH[I0H if.
echo off
cls
cd\
if exist autoexec.bat goto m1
echo ¢aiina AUTOEXEC.BAT Ha 3TOoM aucke Het!
goto end
:ml
type autoexec.bat
:end

Hpyroi Monudukanueit 3toro ¢aiina, HCIOIB3YIOIIEH mapaMeTp not, MoXXeT ObITh (aiin
TESTS.BAT:
echo off
cls
cd\
if not exist autoexec.bat goto error
type autoexec.bat
goto end
error
echo ommoka
:end

Bunousmenum ¢aiin TESTS5.BAT takum o0pa3zom, 4ToObI MOKHO OBLIIO OTHICKHMBATh U
IPOCMAaTPHUBATh HYXHBIN (paiin B 1r000M Katanore. YUUThIBasi, 4YTO (ailyibl MOTYT UMETh OO0JIb-
M€ pa3Mepsl, MPEBBIIIAIONINE eMKOCTh OJHOIO JKpaHa, 00ecrneuuM MO3KpaHHbBI MPOCMOTP
¢ainos. ms nHyxHoro ¢aiina OyzneM 3agaBaTh B KadecTBE MapaMeTpa B CTPOKE BbI3oBa (haiina
TEST6.BAT. Hanpumep,

TEST6.BAT proba.txt

3nech UM uckomoro ¢aiia proba.txt cayxur (pakTHYecKMM MapaMeTpoM, 3HaYeHUe
KOTOpOTO JOJKHO 3aMEHUTh (hopMasbHble mapameTpbl %1 BHYyTpu KoMaHAHOrO Qaitna. Hamowm-
HUM, YTO TaKMX [apaMETPOB CTPOKAa BbI30Ba MOXKET UMEThb 0T %1 10 %9.

echo off

cls

if /%1==/ goto errorl

rem if not exist autoexec.bat goto error2
type %1|more

goto end

:errorl

echo Bbl 32061111 yKa3aTh UMS HCKOMOTIO (paiisia!
goto end

error2

echo ¢aiina %1 Ha 3TOM auCKe HeT!
:end

Komanzga For npuMmeHsieTcs JUIsi MHOTOKPATHOTO BBIMTOJTHEHHSI OTACIBHBIX KoMaH. OHa
no3BouisieT 00pabaThiBaTh 1ebie Tpymmbl daitnoB. Komanaa umeer Gpopmatsr:
For %%nepemennas in (nabop) do xomanoa — a1t CTpOK KOMaHAHbBIX (haiisios;
For %nepemennasn in (nabop) do xomanoa — nas pexumMa KOMaHIHOM CTPOKH (aBTOHOMHOTI'O
BBITTOJIHEHUS] KOMaH/IbI ).
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Ecnmu B komanne ynorpebdiieHo Yonepemenuas, To K KOMaHAe M00aBISIOTCS UMEHa Qaii-
JIOB U3 crucKa. B kauecTBe mapaMeTpoB KOMaHAbl NCIOIb3YIOTCS:

nepemennas — OTHOOYKBEHHas IepeMEHHasi, II0CIE10BaTENbHO IPUHUMAIOIAsl 3HAYEHUS
CJIOB WJIM UMEH (pailyioB, IepeunCIeHHBIX B mapaMeTpe (Habop);

(Habop) — OHO WM HECKOJIBKO CHMBOJIBHBIX CJIOB WM crienudukanuii ¢aitnos. Cremnu-
bukamus daiisia uMeeT BUI Ouck: nymsv\umsa_@aiina.pacut. J1omycKarTCs Ma0JIOHBI TPYNIOBBIX
onepauuii. CinoBa u crenudukanmu (HaiioB pa3nensorcs npoderaMy WK 3aniaTeiMA. Makcu-
MajbHas JUIMHA CTPOKU Habopa — He Oosiee 127 CHMBOJIOB;

komanoa — xoManaa OC, BbIIOJHsEMas UIA KaXIOro cjloBa WiH Qaiina U3 mapamerpa
Haobop.

3aodanue 9. B co3nanHoM Kartanore copmMupyiite 3-4 TEKCTOBBIX (aiina, pa3inyaronmx-
Csl pa3MepaMH U cojJiep)KaHueM. 3aTeM B peKMMe KOMaHIHOM CTPOKHU BBIONHUTE KoMaHay: For
%d in (*.txt) do type %d. V3menute Habop, BMecTO mabiona ¢aityioB 3amaiite nMeHa (aiinos
MIEPEYUCIICHUEM.

3aodanuel 0. Coznaiite komananslid ¢aitn TEST7.BAT co crneayrommM coaepKIUMbIM:
echo off
for % %S in (%1) do copy % %S prn

[IpousBenute 3amyck storo ¢aina komangoii: TEST7.BAT *.txt. IloscHute cmbica
BKJTIOYCHHUSI B KOMaH/Iy 3aIlycKa CTpOKH *.txt, Ha3HaueHHe BceX 3HaKOB % B komanse for.

Komanzga Shift (ciBur) mo3BosisieT cABUTaTh CTPOKY MapaMeTpoOB BIEBO Ha OJIMH Iapa-
meTp. OOBIYHO B KOMaHIHBINA (ailyl MOXKHO TiepeiaBaTh 10 9 mapaMeTpoB, IPUMEHEHHE TaHHOK
KOMaH/Ibl TIO3BOJISIET CHATH 3TO orpaHuueHue. CMbICI UCTIONB30BaHUS TaHHOW KOMaHIbI JIydllle
BCEro mokaszath Ha mpoctoM mpumepe. Coszmaaum komauaablii ¢aitn TEST8.BAT, xoTtopsiii
otoOpaxaet BunuMeie OC mapametpsl (0T %0 10 %9) cTpoku 3amycka ¢aiina. CIBUT Kaxablil
pa3 CTPOKHU MapaMeTPOB MO3BOJISET BHIBOAUTH 10 371€MEHTOB CTPOKH, CABHHYTOH Ha OJHY MO3H-
IIUIO BIIEBO.
echo off
:start
if /%0==/ goto end
echo %0 %1 %2 %3 %4 %S %6 %7 %8 %9
shift
goto start
:end

Be130B 31010 (haitna Oynem npoBOoAUTH KOMaHI0H
>test8.batasdfghjklzxecvbnm

OnHOOyKBEHHbIE MapaMeTpbl KOMAaHIHOM CTPOKH MOXKHO MHTEPIIPETUPOBATh KaK MMEHa
Kakux-To (pailyioB, B JaHHOM ciy4yae HecymiecTByromux. Ho cienyer yuuTeiBaTh, YTO MMEHa
¢aiinoB, ucnoiab3yeMble B KauecTBE MapaMeTpOB KOMAaHIHOW CTPOKH HE JOJDKHBI COIEPKaTh
pacUIMpeHUi.

Jladoparopnasi padora 2. Onepanuonnas cucrema Windows.
Hcnoan3oBanue nporpammsl Debug

1. IlpocmoTp namsATH

1) IIpoBepka o6bema ocHoBHO# mamstu DOS. [locne 3arpy3ku DOS sta nnpopmarms
Haxoautces B 413 u 414 Gaiitax mamsatu (MIaamdi U cTapmuid 0ailTh). 3a7aeM apec CerMeHTa:
400 (mocnenHuit Hynb cieayeT oTOpocuTh) U cmemieHus: 13. Habupaem xomanny -d (display)
40:13 u Haxxumaem Enter. BBoJ JaHHBIX CTPOYHBIMH WIJIM IPONUCHBIMU OyKBaMH HE UMEET 3Ha-
4yeHus1, mockoibky DOS B komaHznHO# cTpoke BocnpuHuMaeT cumBoiibl ASCII, He3aBucHMO OT
BbIOpaHHOro peructpa. Ha aTy komaH 1y noiryqaem cieyroUIyt0 KapTHHY Ha 3KpaHe JUCILIes:
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Microsoft Windows HP [Bepcua 5.1.26001
CC>» Kopnopauun Mawkpocoor, 1985-2001.

HIC:~Documents and Settings*fee>debug
il —d 40:13

no40:004i0 00 gl
no4n:002n 27-31
no4n:=n03n E—m
no40:= 0040 mo—4D
Q0040 : 0050 a—
0040 = 0060 Fo—0O3
Qo040 :=007vo oo—14
no40:0080 c0-0%
no40:009n

B kaxnoil ctpoke Tekcra conepkarcs ajgpeca 16-tu 6aiiToB, UX IIECTHAALATEPUYHOE U
CHMBOJIbHOE MIPEACTABIICHUE, €CJIM TaKoBOE cyliecTByeT B kojie ASCII.

B nepBom u BTOpoMm Oaiitax (413 u 414) pacnieuatku coxepxkarcs uudpst 80 u 02, To
ecThb ¢ y4yeToM “BpamieHus” OaitoB momydaem uyucio 0280h Ko6aiit B miecTHaamarepuuHOM
MIPEACTABICHUH WJIM TIEPEBOMS B JIeCATUYHOE mpeacTaBienue 2*16*16+8*16+0=640 K6. Urto u
JIOJIKHO OBITH!

2) IlpoBepka ‘“‘cepuiHOrO HOMEpa M JaThl KomupanTa”. DTa WHPOpMaLUs HAXOIUTCA B
I13Y, nauunas ¢ aapeca FEOOOh. Tam comep)kuTcss ceMU3HAYHBIM HOMEpP KOMIIbIOTEpaA, JaTa Ko-
nupaiTa, GpupMa U3rOTOBUTEINb, JaHHAS WH(OPMAIIUS SABJISIETCSI CHMBOJIBHOM. Pe3ynbTaT BbINOII-
Henust komauael: d FE00:0 <Enter> noka3an Ha 3KpaHe:

o CAWINDOWSASystem32hemd. exe - debug

M COMPATIBLE 486
BIOS COPYRIGHT
Awvard Software I

-Avard Modular
108 we.OOPG..2.3

3) Ilposepka aatsl “npomuskr” ROM BIOS (I13V). Mudopmarius HaxoauTces Mo aapecy:
FFFF5h, popmat natel — amepukanckuii (mm/dd/yy). 1o pe3ynpTaTy KOMaHIbl B BEpXHEH CTpoO-

p....0 GG
L. UPQRWU. 8. ..u
R TS TRELO T
A &.G.&og.k.
O.& Y. . & G..:.5,

4) Mouck B mamsatu. Ecnu TpeOyercs ompenenuTb MECTONOJIOKEHHE B MaMSATH KaKOM-
6o nuHpopmanuu (HarpuMep, KaKoro-To CiIoBa), TO MOKHO HAOpaTh U BBIMOJHUTH KOMAaHIY S
(search — mowuck), 3a1aB aipecHbIe TPaHUIIBI TIOUCKA M KIF0OUeBOe cioBo. Hampumep, BbIMOTHE-
Hue komauasl: s F000:0 L FFFF “IBM”, B kotopoii F000:0 — nauanbHblil agpec namsaru 113V,
FFFF — xoneunsiit anpec, a IBM — kiiroueBo€ C10BO, MO3BOJISET MOTYUYUTh CIEAYIOIINAE PE3YIib-
TaThI:
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w CAWINDOWSASyztem32vemd_exe - debug

—= fOpo:0 L £FEF “IBMY

FOmi - ENDE
FOOD:-E111

Huxe BBIMONHEHHON KOMAaH[IBI CIEAYET MepeYeHb aJIpecoB, B KOTOPBHIX COJEPIKUTCS HC-
KOMO€ KJItoueBoe cioBo. KoMaHay S MOXHO MCHOJIb30BaTh, HapUMEp, Ul IIOMCKA BUPYCOB,
€CJIM U3BECTHEI UX “ciennl’” U T.II.

Taxkum 00pa3oM, HCIONB3Ys TaHHBIE KOMAH/bl MOKHO ONPEAETUTh MOJIENb U “BO3pacT”
KOMIIBIOTEPA, U IPOCMOTPETH COACPKUMOE JII000H STUEHKH MMaMATH.

5) Pabora yacoB peanbHOro BpeMeHH. Bpems, u3mepsiemoe KOMIbIOTEpOM, (hopMupyercs
HA OCHOBE OTCYETOB CUYETYMKA YacOB pPealibHOTO BpeMeHHu. YeTwipe OaiiTa 3TOro cuerymka pac-
II0JIArat0TCsl B ONIEPAaTUBHOM NaMsTH, HaunHasd ¢ aapeca 0046Ch.

3HaueHUs] CYETYMKA BPEMEHU KOPPEKTHPYETCS MO Ka)XJIOMYy CHTHAlIy OT TaiiMepa c 4a-
croroit 18,2 mmm/c (6omee Touno 18,206481). TakToBas 4acToTa CHCTEMHOTO TaiiMepa Imepco-
HaJbHOTO KoMIbtoTepa coctasiger 1,19318MI'n. Ona kpaTHa OCHOBHOW 4acTOTE, MPUHATON B
teneBuaeHnn (14,31818 MI'm) u cocraBusier 1/12 3toit gactothl. [lo pe3ynapTaram u3MeHeHHE
3HAYCHMM 0alWTOB CYETUMKA HATJISAIHO BUIHO, YTO BpeMs “HIeT’ BIIEpE.

3aoanue. 3anuuuTe ABa NMOKAa3aHUs CUETUMKA uyepe3 oAHY MUHYTY. C ydyeTrom miecTHa-
JIATEPUYHOTO MPEICTaBICHHS YUCEIl ONpeAeNuTe pa3sHUIly 3TUX 3HaueHui. [lepeBenute momy-
YEHHBIN pe3yNbTaT B JECATUUYHYIO CUCTEMY CUMCIICHHUS, MOJeINTe Ha BenuuuHy 60%18,2 u yOe-
JUTECh, YTO TEMIT U3MEHEHHsI OTCUETOB JACHCTBUTEIHLHO COOTBETCTBYET TEMITy M3MEHEHUS pe-
aJIbHOT'O BPEMEHH.

2. BoisiBiieHue cBfA3el MEXKITY acceMﬁJ’lepHLIM KOJI0M IIporpamMmmsbl, €€ MalllMHHBIM
KOJIOM H COACPKUMBIM OCHOBHBIX PErMCTPOB IIPU BBINMOJHCHUH KOMAaH/I MIPOrpaMMbI

[Tycth nMeeTcs cregyroias nporpaMmma:

Anpec | AccembaepHblit ko1 | MammHHBIN KOJ Copepxanue

0100 | MOV AX,123 B8 23 01 AX:=123h

0103 | ADD AX,0025 052500 AX:=123h + 25h =148h
0106 | MOV BX,AX 89 C3 BX:= AX =148h
0108 | ADD BX,AX 01C3 BX:=BX + AX=296h
010A | MOV CX,AX 89 Cl1 CX:=BX =296h
010C | SUB CX,AX 29 Cl1 CX:=CX - AX=148h
010E | SUB AX,AX 29 CO AX=0

0110 | NOP 90

0111 | RETF CB

OOpaTtuM BHUMaHHE MPH BHITIOJIHEHUH 3aJaHUI Ha CIIeyIoIue MOMEHTHI: 1) Kak BhIYMC-
JISIOTCS aipeca KOMaH I, 2) Kak 4ucaoBasi HHQOpMaIHs pa3MelaeTcs B HaMsITH U 3) KakK JOJIKHO
MeHAThCS coaepxkumoe peructpos AX, BX, CX?

Broa nporpammer B namsate [1K. CHavana HeoOxonumo 3aaaTh 3HadeHue peructpa CS B
nuarnasoHe (0400...9FF0), 3a npenenaMu 3TOro auana3oHa HaXOAATCS 30HBI, KOHTPOJIUPYEMbIE
DOS. TlocnenoBarenbHO CTPOKY 3a CTPOKOM BBECTH MAIIMHHBIE KOJBI MPOTrpaMmbl. JlJist 3TOrO
ucnonb3yercs komanna E (edit — pegakrupoBanue):

E CS:100 B8 23 01 05 25 00 <Enter>

E CS:106 89 C3 01 C3 89 C1 <Enter>

E CS:10C 29 C1 29 C0 90 CB <Enter>

Hanee Be3BaTh KoMaHay R (Registr) — ureHust COOEpKUMOTO PETUCTPOB, BKIIOYAs U pe-
rucTp (¢uiaroB. OTO MO3BOJIUT HPOCMOTPETh HCXOJHOE COCTOSIHHE BCEX PEruCTPOB OOIIEro
Ha3Ha4YeHMs Iepel BblIoJIHEHHEM nporpammsl. Coaepxkumoe peructpoB CS u IP onpenenser
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azpec ouepegHoM BbnoaHsAeMol koManael MOV AX|123, angpec, MalIMHHBINA KO U COZIEP)KaHUE
KOTOPOH IPUBEJEHO Iocie nepedHs peructpon. Ecnu teneprs noxats komanny T (TpaccupoBka
WIM TIOKOMaH/JJHOE BBINIOJIHEHUE NPOrpaMMbl C OCTAHOBKaMH), TO MOXHO YBHUJIETh IIOCIEA0BaA-
TEJIbHOE U3MEHEHHE COJIEPKAHUS PErHUCTPOB B COOTBETCTBUU C KOMaHAaMHU IPOTrPAMMBI.

OOBsicHUTE, KaK M MOYEMY MEHSETCS COAEpKMMoe: 1) pEerucTpoB MOCIE BBIIOIHEHUS
oYepeHON KOMaHAbI ITPOrpaMMbl; 2) peructpa ¢iaros?

3ameuanue. Ecin nortpedyercss MOBTOPUTh TPACCUPOBKY YKa3aHHOM IIPOrpaMMBbl, TO
CJIEZyeT BBIIOJIHUTH CIIEAYIOLIEe:

1) BemonuuTh R IP, 115 TOTO, 4TOOBI IPOCMOTPETH coziepkumoe peructpa IP;

2) BeoguM 0100 <Enter> tem cambiM peructp IP BHOBH mosyvaer 3nadenue 0100, u
MO’KHO CHOBA IIOBTOPUTH TPACCUPOBKY.

3. llpumep BoINOJHeHUs1 nporpammsbl BIOS

Paccmorpum ¢parment nporpammbel BIOS, ompenensirorieid 06beM OCHOBHOW MaMSITH
DOS komneroTepa, He BpYYHYIO, a MO0 MPOIIUTON IporpamMmme.

[Tporpamma pabotaer no npepeiBanuio INT 12h. B pannux Bepcusix DOS 3to npepsiBa-
Hue 00pabaThiBaIoCch 00pabOTYMKOM MPEPhIBAaHUI 10 CIEAYIOIIEH MporpamMmme:

STI

PUSH DS

MOV AX, 0040

MOV DS, AX

MOV AX, [0013]

POP DS

IRET

OOpaTtuTe BHMMaHKUE Ha Ha4yalo U KoHel nporpammbl, komanga PUSH DS obecrnieunBa-
eTcsl coXpaHeHue cTaporo 3HaueHus peructpa DS, a komannoii POP DS BoccTanaBiuBaercs 3To
3Hauenue, komanga IRET Bo3Bpamaercst ynpasiieHuEe NpepBaHHOW Iporpamme. PaccMmorpum,
KaKo# TMOCJIeI0BAaTEILHOCThIO KOMaH Mol ynpaBieHueM Windows peanusyercs: Tenepb oopa-
00TKa 3TOro MpepbIBaHMs, a TAKXKe caM MEXaHMU3M OOpalleHus: K 00paboTYMKy MpepbIBaHUs O
€ro BEKTOpY.

Jladoparopnas padora 3. Onepanuonnas cucrema Windows.
MyJabTUNIPOrpaMMHPOBaHUE, 32/1aHUSI, IPOLECCHI, MOTOKH

1. U3y4uts Bo3Mo:xxHOCTH aucnerdyepa 3aaa4 (Task Manager)

Jucnetuep 3a7ay IMO3BOJIET MOJNYyYUTh OOOOIIEHHYI0O MH(pOpMalKi0 00 OpTraHU3alUH
BBIUMCIIUTENIBLHOTO Ipolecca ¢ AeTaiau3anueii 10 npoueccoB. OAHAKO OH HE MO3BOJISIET OTCIIe-
JKUBATh IOTOKHU.

3anyck. [lenkHyTh MpaBoil KHONKOW MBIIIN 10 MaHENIu 3a1a4 U BeIOpaTh cTpoky Juc-
neruep 3ajad, win Haxats kinasumu Ctrl+Alt+Del, nnn nHaxxats nocnenosarensHo Ilyck -> Bpi-
MOJTHATH -> taskmgr.

Ha Bxnaake «IIpritosxeHHs» MOKHO IPOCMOTPETH 3aITYIIEHHbIE IPUIIOKEHMS], 3aBEPLINTD
ux paboty (kHomnka «CHSTh 33a4y»), MEPEKITIOUUTHCA MEXIY MPUIOKEHUSIMU, 3alyCTUTh HOBOE
IIPUJIOKEHUE.

IIpocmoTp (MoHUTOPUHTI) mpoueccoB. [lepeiinute Ha BKIaaky «lIpomeccer». Tabmuia
IPOIIECCOB BKJIIOUAET BCE MPOLECCHI, 3allyIlleHHbIe B COOCTBEHHOM aJ[peCHOM MPOCTPAHCTBE, B
TOM 4YHCJIE BCE MPUIIOKEHUS U CUCTEMHbIE cepBUChl. OOpaTuTh BHUMaHUE Ha nporecc «be3neit-
cTBHE cucTeMbl». Ecnu TpeOyercss mpocMoTpeTh 16-paspsiaHble mporecchl (Hanpumep, eCiy Bbl
ucrnonb3yere 16-pa3psiaaplii KoMmuaTop s3eika C), To B MeHIo «[lapameTpsny HY)KHO BBIOpaTh
komMaHay «OtoOpaxatb 16-pa3psaHbIe 3a1aum».
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BLIOOp mpocMaTpHBaeMBLIX NoKa3arelel (xapakrepucTuk). C mMOMONIIBI0 KOMAHIBI
«BpIOpath cTONOUB» MeHIO Bu ycTaHOBUTH (hIaXKKH PSIIOM C MOKa3aTesiMu, KOTOpble TpeOy-
eTcst oToOpakarh. PaccMOTpHUTE CaMOCTOSTENIBHO pa3InIHbIC TTOKA3aTEIH.

IIpocMoTp npoueccoB npuaoxkenusi. 1) 3amycrure Open/MS Office. IllenknyB npaBoi
KJIAaBUILIEH MBI MO HA3BAHUIO MPWIOKEHUS, U B MOSBUBIIEMCS KOHTEKCTHOM MEHIO BHIOpaB
ctpoky «lIlepeiitu k mpoueccam» mpousoiaeT nepexon Ha BKIaaky «lIpomecce». MoxHO mpo-
CMOTPETb YUCJIO MOTOKOB (2-3) U Ipyrue XapakTEPUCTUKHU MpoLIecca.

HN3meHeHue npuopuTeTa npouecca. 2) Ha Bkinaake «IIporecch» menKHYB TpaBoi Kiia-
BHUIIICH MBIIIH 110 HA3BaHUIO IPOIIecCa M BBIOPATh B KOHTEKCTHOM MEHIO CTpoKy «IIpmopurery
MO>KHO U3MEHUTH MPUOPUTET, BHIOPAB BMECTO 3HAUCHUS «ba30Bblil MPUOPUTETY HOBOE 3HAYCHHE
(oOpaTuTh BHUMaHUE HA IPEIYIPEKICHUE).

HN3MeHeHHMe CKOPOCTH 00HOBJIeHUs TaHHBIX. 3) Bolinsg B MmeHio Buj u BEIOpaTh KOMaH-
ny «CKopocTh OOHOBICHHS» MOXKHO 33/1aTh TPEOyeMYIO0 CKOPOCTh (BBICOKAsl — Ka)JbIe TOJICe-
KYH/IbI, OOBIYHAS — KQXKAYI0 CeKYHIY, HU3Kas — Kax/able 4 CeKyHIbl, TPUOCTAHOBUTH — OOHOBJIE-
HUSA HET).

Oo6mwscaute 3aTpathl OC B CBSI3M CO CKOPOCTHIO OOHOBIJICHUSI.

IHouyuyenne 0000menHoil nHpopmanun 00 MCHOJb30BAHHH OCHOBHBIX PECYPCOB
koMmnbloTepa. 1) Ilepelinute Ha Bkinaaky «beicTponeiicTBuey. BepxHue 1Ba OKHA MOKa3bIBatOT
MHTETPAJIBHYIO 3arpy3Ky IPOLIECCOPAa U XPOHOJIOTHIO 3arpy3KH, a HUJKHHAE — T€ )K€ ITOKa3aTelH,
HO I10 HCIIOJIb30BAaHUIO ITAMSTH.

=101 x|

E AxcneTuep 3ana4 Windows

Marin MapaveTpel Ewa  Cnpaeka

MpHAo¥eHHa I Mpougccel  BEICTROAEHCTEHE I

—3arpyska UM — [~ ®poHonorya sarpyssy LN

—MaMate —— _XFIDHDJ'IDFHH HMCNONE30E3HMA NaMATH

I"T I0BH

—EBcera — BH3MYeCkan NavaTe (KE)
JeckpHNTOpoE 055 Erero 785952
MoToKoE 425 AocTynHD La324a
Mpoueccos 45 CHCTEMHEIF K31 314444

—BrelaeneHHe naMATH (KE)———— ~MamAaTe aapa (KE)
Bcerao 171064 Bcerao 62560
Mpeaen 1559224 BrIrpy#aeman 44316
M1k 172004 HeEbIrpy#asmMan 15244

INMpousccos: 45 |3arpyska LN: 0% NamATe: 171064K | 1559224k | v

2) Jlns mpocMOTpa MCTOIB30BAHUS MPOIIECCOpa B PEXKHUME SApa BOWIUTE B MeHIO «Bum»
U IIETKHYTh Ha CTpOKe «BBIBOJ BpeMEHU spay.

3adanue.

1) JIns oguo#t m3 3amau (mpunoxkenus) onpeaenuts PID, 3arpysky LI, Bpems 11, 6a3o-
BBII IIPUOPHUTET NPOLECCA, UCIIOJIB30BAHUE ITAMITH, XPOHOJIOTHIO ucnosnb3oBanus LI B pexume
Spa, YUCIIO CTPAHUYHBIX HAPYIICHUH, KOJIMYECTBO OIEpaldii BBOJA-BBIBOJA, pa3Mep BHPTY-
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aIbHON MaMSATH, YUCIIO MCIIONHSIOMMXCS MOTOKOB. MI3MEHMB IpHOpPUTET Ipolecca, MpoaHalu-
3UpYHITE, BIUAET JIM 3TO HA BPEMS BBIIIOJHEHUS IPUIIOKEHHUS.

2) MOHONOJBHO BBIMOJIHUTH KXAYI0 U3 3-X 3a7au, ONPEIEIUTh BPEMS UX BBIIIOJHEHUS.
3anycTuTh OJJHOBPEMEHHO TPH 3a/lauu (ApYr 3a APYroM), ONPEAETUTh BPEMs BBIITOJHEHMS MaKe-
Ta. OOBSACHUTH NOJTYYEHHBIN PE3yNbTaT.

2. I/I3y‘ll/lTb BO3MOKHOCTH OCHACTKH «HpOHZ}BO}II/ITeJILHOCTb»

Ocnactka «IIpon3BOAUTENHLHOCTE)» MO3BOJISET aHAIM3UPOBATH BHIYUCIUTEIbHBIE MTPOLIEC-
ChI C JIeTalIN3alHeN 10 IIOTOKOB.

3anyck. Ilyck -> Ilporpammel -> AnMuHuctpupoBanue -> CucteMHbld MOHHTOp. OT-
Kpoetcsi OKHO «[Ipou3BOIUTENBEHOCTBY, cojepKaliee ABe OCHACTKU: «CHUCTEMHBIH MOHUTOP» U
«OrmnoBenieHus 1 XypHaJIbl IPOU3BOAUTEILHOCTI.

[;;l NpoH3E0AMTENBHOC T ;lglﬂ
J@ KoHcone  OkHO  Cnpaska J D ﬁ E | ;lilil
J dedctere  Bua  MsBpanHoe J = =y | | [ e} | | @

CrpykTypa | Msfiparnoe | ﬁl Ql ng IEU = +|X|¥|

[ KopeHe KoHComM 5 .
gﬁ CHCTEMHBIN MOHHTOR | El@ﬂ _o | L | @I
ﬁ CNOEELWLEHNA M %Y PHANE! NPOMZE0AHTENE
100
a0

0
MacneaHHA 0,000 Cpeanyd 0,000
MHHFMYH 0,000 MakckmyM 0,000
ANHTENEHOCTE 1:40

UeeT | LUk, .. | CHETYHE | SKIEM. . . | Poam. .. | CAbekT | |

< | ©
| | |

OcHacTKu ABISIOTCSI MHCTPYMEHTOM CHUCTEMHOTO afMUHUCTpaTopa. JlocTyn K HUM MOX-
HO TOJY4HTh, 3anycTuB Microsoft Management Consol (mmc). Jlss 3TOro HY»HO BBITIOJIHUTH
cnenyromue aeiictsus: Ilyck -> Boimonuutes -> OTkpeiTh mmc -> OK. Otkpoercs okHO Kon-
coJib1, B KOTOPOM MOKHO BBIOPATh HYKHYIO OCHACTKY.

CucremHblii MOHUTOP. [T03BOIsSET aHAIIM3UPOBATH BBIYMCIUTENBHBINA IIPOLECC, UCTIOIb-
3ys pa3nuyHble cyeTyukd. OOBEeKTaMM HCCIEeIOBaHUS SBIAIOTCA: MPOLIECCOpP, KAII, 3aJaHHe,
IPOLECC, MOTOK, (PU3NUECKUil TUCK, pailll moJIKauKu, ouepeiu cepBepa, MPOTOKOJbI U JIp.

IIpocmoTp ¥ BbIOOP 00BEKTOB MOHUTOPHHIA W HACTPOHKA CYCTYHKOB.

1) OtkpbiTh ocHacTKy «lIpousBomutensHOCTh». Ha maHenu pesynbTaToB (mpaBas ma-
HeJlb) IIETKHYTh [PaBOi KJIABUIIEH MBIIIN U BHIOpAaTh B KOHTEKCTHOM MEHIO CTpoky J[06aBUTH
CUETYMKU WM MIETKHYTh Ha KHOMNKe [00aBUTh (3HAUOK + ) Ha MMAaHEIM HHCTPYMEHTOB.

2) B nosiBuBIIEMCS OKHE «/{00aBUTH CUETYMKN» BHIOpATh OOBEKT MOHUTOPUHIA, HATIPU-
Mep MpOIIeccop, a 3aTeM BhIOpaTh HYXKHBIE CUSTUYMKU M3 CIUCKa «BbpOpaTh cUeTYMKH U3 CHHUC-
Ka», HarpuMep, % BPEMEHH MpephIBaHUN, HAKUMas KHONKY «J/{o0aBuThy». {15 moToka MOXKHO
ONPEAEIINTD: YNCIO KOHTEKCTHBIX NEPEKIIIOUEHUI B CEKYHY; COCTOSIHUE MOTOKA (I IIOCTpOe-
HUS rpada COCTOSIHUN U Mepex0/0B); TEKYIINI IpUopUTeT (AJI aHaIM3a ero u3MeHeHus ); 0azo-
BBII IPUOPUTET; % pabOTHI B IPUBUICTUPOBAHHOM PEKUME U JIP.

HaxaB kHonky «OOBscCHEHHE», MOKHO MOIYYUTh HHPOopMaIuio o cuetynke. [Ipu BeiOO-
pE HECKOJBKUX OJHOTUITHBIX OOBEKTOB, HAIIPUMEP MOTOKOB, HYXHO MX YKa3aTh B IPAaBOM II0Je
«BpIOpaTh BXOXKICHUS U3 CIIHCKA.
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Hacmpoiika énewnezo euoa. IlpocMotp uHGoOpMalvy NPOU3BOAUTEIHLHOCTH BO3MOKEH
B BUje rpauka, TUCTOrpaMMBbl M oTdeTa. /|1 HaCTpOWKM BHEIIHEro BUAA OKHA HYKHO IIEINK-
HYTb Ha TpaduKe MpaBoi KHOMKOM MBIIIN U BEIOpATh KOMaH]ly CBOMCTBA.

Ha Brmmanke «O06mue» MOXHO 3aaaTh BUA nHGopmaiuu (rpaduk, ructorpaMma, OT4eT),
oTOOpa)kaeMbl€ JIEMEHTHI (JIEreH/1a, CTPOKa 3HAYeHUM, TaHeIb HHCTPYMEHTOB), JaHHbIE OTUYETa
U TUCTOrPaMMbl (MaKkCUMallbHbIE, MUHUMAJIbHBIE U T. 1), IEpUO OOHOBJIEHUS NaHHBIX U ap. Ha
BKIIasike «MICTOUHUKY 3a7aeTCsl MCTOYHMK JaHHbIX. Ha Bkitagke «/laHHbIe» MOXKHO JUIsl KaXKI0TO
CUeTYMKa 3a/aTh LBET, IUPUHY JUHUM, MacuTad u ap. Ha Bkinaake «I['padux» MOXHO 3a1aTh
3aroJI0BOK, BEPTUKAIBHYIO U TOPU30HTAIBHYIO CETKY, JUAINa30H 3HAYCHHUM BEPTUKAIBHOM IIKa-
nbl. Ha Brinankax «llBeta u mpudThn» MOKHO U3MEHUTH HA0Op IIBETOB U MIPUPT.

Pexumbl «I'papux» n «'ucrorpamma He Bcerjga yao0HbI J1JI 0TOOpakeHUs Pe3yJIbTATOB
aHaJIN3a, HanpuMep, NP 00JILIIOM KOJIUYeCTBEe CUHeTYHMKOB, MEHSIOIINX CBOE 3HAYEHHE B
Pa3HbIX JMana3oHax BeJu4YuH. Pe:xxuM «OTueTr» 1mo3B0JIAET HAOMI0AATH peajibHbIe 3HAYe-
HHS CYETYHKOB, TAK KaK He MCIO0JIb3yeT MAaCIITAOUPYIOLIUX MHOKHUTeJIeil. B 3ToM pexnme
JAOCTYIHA TOJIBKO O/IHA OIS — M3MEeHeHHe HHTepPBaJia o1poca.

3adanue. UcciienoBath cBOM nMpuio:kenus. OnpenejuTb XapaKTepUCTHKU NpoueccoB: %
3arpy3ku npoieccopa (B moJib30BaTeIbCKOM M NPUBHJIECTHPOBAHHOM peskume), % BpeMeHUu
NpepbIBAaHU, KOJNYEeCTBO NpepbIBaHUil, 02a30BbIi NPHOPUTET, 00OPALEHUsS K JAUCKY, Bpe-
Msl BBINIOJIHEHHS MpoLecca.

3. U3y4nTh BO3MOKHOCTH NpeACTaBJIeHUs HHPOPMALMU B OCHACTKe «ZKypHaJbl H
ONOBeLeHUS] TPOU3BOIUTEIBHOCTH», KOTOPasi COAEP:KMT TPH KOMIOHeHTa: KypHaJbl
cYeT4YuKoB, 7KypHaibl TpaccupoBku U Onosemenusi. J{lanHbie, co37aHHbIe IPH TOMOIIHU
OCHACTKH MOKHO NPOCMATPHUBATH KaK B npouecce c60pa, Tak M MOCJIe ero OKOHYAHHUS.

Co3nanue KypHaja cueT4yukoB. Dailn KypHaja CYETUYUKOB COCTOMT M3 JAHHBIX IJIf
KQKIOr0 YKa3aHHOTO CUETYMKA Ha YKa3aHHOM BPEMEHHOM MHTepBaie. /(s co3manus KypHana
HEO0OXO0IUMO BBITIOJHUTH CIEAYIOUINE IEHCTBUS:

1) 3anmycTuTh OCHACTKY «IIpOU3BOAUTENBHOCTDY;

2)aBax /bl MEIKHYTh Ha 3Hauke «ONOBEUICHHS U KYpPHAJIbl IPOU3BOAUTEILHOCTIY;

3) BeIOpaTh 3HaUOK «OKypHaJIbl CYETYUKOBY, MIETKHYTh MPAaBOM KHOMKOW MBIIIN B AaHETH
pe3yJIbTaToOB U BHIOPATh B KOHTEKCTHOM MEHIO ITyHKT «HOBBIE MapaMeTpsl KypHaiay;

4) B OTKpBIBLIEMCS] OKHE BBECTH MMs J)KypHasa U HaxaTb KHONKy OK;

5) B HOBOM OKHe Ha BKiajike «O0mme» 100aBUTh HYKHbIE CYETUYMKU U YCTAaHOBUTH MH-
TepBaJl CheMa JaHHbIX;

6) Ha BKIaaKe «Dalibl )KYypHAJIOB» MOXKHO BHIOpATh pa3MelleHre XypHaia, uMs (aiina,
N00aBUTh KOMMEHTapUH, yKa3aTh THII )KypHala U OTpaHUYHUTh ero o0beM. Bo3MoxkHbI crienyro-
1€ BApUAHTBHI:

TeKCTOBBIN (haitn — CVS (naHHBIE COXPaHSIOTCA C UCIOJIb30BaHUEM 3allsITON B KayecTBe
pa3zenuTens),

TeKCTOBBIM (aiin — TSV (maHHbBIE COXPAHSIOTCS C MCIOJIb30BaHUEM TaOYJIsIIMU B Kaue-
CTBE pa3JIeIUTEINs ),

JBOWYHBIN (paiiin 1uis perucTpanuu npepbiBaronieiicss nupopmaluu;

JBOMYHBIM LHUKINYECKUI (ails A7 perUCTpalliy JaHHBIX C Mepe3aIuchlo;

7) Ha BKianke «Pacnucanue» BIOpaTh peKUM 3allycKa U OCTAaHOBKH KypHasa (Bpy4HYIO
WIK 10 BpeMeHu). it 3amycka KOMaH bl 1OCie 3aKpBITHS JKypHaja YCTaHOBUTH (iaxkok Bbl-
HOJHUTh KOMAH/Y M YKa3aTh IIyTh K UCHOJIHIEMOMY (ailiy;

8) mocie yCTaHOBKM BCEX 3HaUEHMM HaxaTh KHONKH [Ipumenuts u OK.
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3adanue. ViccnenoBarh CBOM NMPUIIOKEHUS C TIOMOIIbI0 JKypHanoB CUeTYMKOB, BHIOpaB
cueTynKu: % 3arpykKe€HHOCTH pabOThI Mpolleccopa B MPUBUIETUPOBAHHOM U I0JI30BATEIHCKOM
pexxumax, % BpeMeHH MpepbIBaHUi, % HMCIOIb30BaHUS BBIICICHHON MaMsITH, 4acToTa oOparie-
HUH K JUCKY, CKOPOCTb OOMEHA C IUCKOM.

1) 3anmycTuTts xKypHai (d4actora cbeMa naHHbiX 10 cek., ¢aitn tuma CVS).

2) 3amyCcTUTh UCCIEAYEMYIO IPOTrpamMmy.

3) Uepes 2-3 muH. OCTaHOBUTH KypHAJI.

4) TlpocmoTperh Pesynbrarsl, OTKpBIB ¢aiiia B TabJIUYHOM Tporeccope (s ymoOcTBa
IIPOCMOTpa HYXKHO, UCI0JIb3Yysl MeHI0 dopmar, ycraHoBUTh IlepeHoc no cioBaM Jyist 3aro10BKOB
U PaCTSAHYTh UIMPUHY siYE€EK C YUCIOBBIMU JaHHBIMU ). OOBSICHUTDH MMOJTYYEHHBIE PE3YJIbTATHI.

5) UccnenoBaTh mporpammy eliie pas, yKa3aB THUII )KypHajia — IBOMYHBIN (110 pe3ybTaTaM
MOCTPONTE AUATPAMMY).

IIpocmotp coOpanHoii nHGopManuyu B KoHCOIU [Ipon3BOAUTENBHOCTS.

1) ABask bl IENKHYTH MO 3HaYKy CUCTEMHBI MOHHUTOD;

2) 1ENKHYTh MPaBOy KJIABUILIEH MBIIIN B IPABOM I10JI€ M BHIOPATh B KOHTEKCTHOM MEHIO
ctpoky CBoiicTBa;

3) nepeiiTu Ha BKIAAKY MICTOYHUK;

4) menkHyTh Ha KHoMKe Daiin *KypHalla U yKa3aTh €ro pa3MelleHUe, UCIOIb3Ysl KHOMKY
0630p;

5) HaxaTh KHOMKY JlMama3oH BpeMeHU W BBIOpATh MUANa3oH MPEICTaBJICHUS pe3ysbTa-
TOB, II€PE/IBUTrasi JIEBYIO U IIPABYIO IUIAHKHY;

6) HaxaTb kHONKY OK;

7) 100aBUTH CUETUYMKH, BHIOPAB MX M3 XKypHaia (HE0Os3aTenbHO cpa3y BCE, MOXKHO IPO-
CMaTPUBATh OT/IEIBHO KAXKABIA CUETYHK MIJIM HECKOJIIBKO CYETUYUKOB);

8) mpocMOTpeTh NOJIy4eHHbIC JUarpaMMbl. OOBSICHUTH TIOJIYYCHHBIC PE3YJIbTATHI.

Co3aHue KypHaJa TPACCHPOBKH. B oTiimume OT XypHaJOB CYETYMKOB, *KYPHAaJbl
TPacCUPOBKU HAaXOJAATCA B OKUIAAHUU ONPEENIEHHBIX cOOBITUH. /{11 MHTEprpeTanuu coepKu-
MOT0 )KypHajla TPaCCUPOBKU HEOOXOMMO HCIIOJIb30BATh CREYUANbHBIU AHANUZAMOP.

Jlig co3aanust )KypHaja TpacCCUPOBKU HEOOXOMMO BBINOJIHUTH CIEAYIOIINE TEeHCTBUS:

1) 3anmycTuTh OCHAacTKy I[IpON3BOANTENBHOCTE;

2) menkHyTh Ha 3Hauke JKypHalbl TpaCCUPOBKU;

3) LIeTKHYTh MPaBOW KHOIMKOM MBI B MaHEJIN Pe3yIbTaTOB U BHIOpaTh B KOHTEKCTHOM
MeHI0 TyHKT HoBble mapameTpsl xKypHaia;

4) B OTKpBIBLIEMCS] OKHE BBECTH ITPOM3BOJILHOE UM JKypHalla U HaxkaTh KHONIKY OK;

5) o ymosuanuio (aiin xypHaia co3naercs B nanke PerflLogs B kopHEeBOM kaTayiore u K
UMEHH KypHaJla IPUCOETUHSIETCS CEPUMHBIA HOMED;

6) Ha Bkiagke OOmMeE yKazaTh MyTh M UMS CO3JaHHOTO KypHaia (MO0 YMOJIYaHHUIO OHO
YK€ €CTb);

7) Ha 3TOi1 ke BKiIanke BeIOpaTh COOBITHS, MPOTOKOIUPYEMbIE CUCTEMHBIM MOCTABIIIH-
KOM MJIM yKa3aTh JPYroro nocTaBlINKa;

8) Ha BKiasike Dailyibl )KypHAIOB BHIOPATh THI JKypHaa:

- (haily1 UKIMYECKON TPAaCCUPOBKH (KypHAJI C Tepe3anuchio coObITHi, pacuipenue etl);
- (¢hailn mocneaoBaTeNbHON TPACCHUPOBKU (JIaHHBIE 3aMMCBHIBAIOTCS MOKA KypHaJl HE JOCTUTHET
IpeeNbHOrO pa3Mepa, pacimpenue etl);

9) Ha 7TOI1 K€ BKJIaJIKe BBIOpaTh U pazMep daiina;

10) Ha BKi1agke JlOMOMHUTENIEHO MOXKHO yKa3aTh pasmep Oydepa xypHana;

11) na Bxiagke Pacrmcanue BBIOpaTh PEXUM 3alycKa M OCTAHOBKH JKypHaa (BPy4HYIO
WX TIO BPEMEHH).

3adanue. Co31aTh )KypHaJl TPACCUPOBKU ISl UCCIAETOBAHMS CBOETO MPHUIIOKEHHUS.

Onosenienusi. C MOMOIIBIO 3TOT0 KOMIOHEHTA MOKHO YCTAaHOBUT OIOBEIIECHHUS /IS BbI-
OpaHHBIX cYeTYMKOB. [IpH MPEBBIIEHUH WM CHUKEHUH OTHOCHUTEIBHO 3a/JlaHHOTO 3HAYEHUS
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BBIOPaHHBIMU CYETYMKAMH OCHACTKa MOCPEICTBOM cepBHca Messenger OoBeUaeT Mojib30BaTe-
Js1.

Jnist co3aHust OTIOBEIIEHUI He0OXOAUMO BBITIOTHUTE CIEAYIOIIUE ICHCTBHS:

1) menkHyTh Ha 3Hauke OTOBEIICHHUS;

2) WENKHYTh NPaBO KHOMKON MBIIIY B MTAHEIH PE3yIbTaTOB U BHIOPATh B KOHTEKCTHOM
MEHIO MyHKT HoBbI€ mapameTpbl ONOBELICHUH;

3) B OTKpBIBLIEMCS OKHE BBECTU IIPOU3BOJIBHOE UM ONIOBEIIEHN U HaxXaTh KHONKY OK;

4) na Bkianke OOmMe MOXKHO 33JaThb KOMMEHTapuil ONOBELIEHHUsS W BbIOpaTh HY)KHBIE
CUETUYMKU;

5) B nosie OnoBeaTh, KOrjaa 3HaueHue BbIOpaTh NpeesbHbIe 3HAUE€HUS JUIsl CYETYUKOB;

6) B nosie CHUMAaTh MOKa3aHUS KaX/Ibl€ BBIOPATh NEPUOJ OIIPOCa CUETUHKOB;

7) Ha BKiagke JleicTBUE MOXKHO BBIOpaTh JAEHCTBHE, KOTOpOE OyAeT NPOMCXOAUTh IpU
3arycke omoBelieHus1, Harpumep, Ilocnare cereBoe cooOIIeHNE U YKa3aTh UMsI KOMIIBIOTEpa;

8) Ha Bkianke Pacniicanue BEIOpaTh peKUM 3alycKa U OCTAHOBKH HaOJIOCHHUS.

3aodanue. Co3nats OnoBemeHUS O BBIOPAHHBIM CUETYMKAM JUIS CBOETO MPUIIOKEHUS.
OOBACHUTD PE3YNBTATHI.

JlaGoparopHasi padora 4. OnepanuonHas cucrema Windows.
HccnenoBanue 3agaHuii, MpoLeccoOB M MOTOKOB
1. U3yuuts Bo3MoxkHOCTH Iporpammbl Process Viewer

Ha3znauenue nporpammel. [Iporpamma mo3BosisieT yBUIETh MPOLECCH U MOTOKU IPO-
CTBIM OJIHOCTYIIEHYATHIM CIIOCOOOM, KaK Ha JIOKAJTbHOM, TaK M Ha yJIaJIeCHHOM KOMIIBIOTEPE CETH.
B BepxHeii yacTu OKHA IEPEUUCTISIOTCS BCE TTPOLIECCHI, BHIMOIHsAEMbIE HA BHIOPAHHOM KOM-
nproTepe. CTaTUCTUYECKHUE JAHHBIE BKIFOYAIOT KOJIMYECTBO MPOLIECCOPHOTO BPEMEHU U KO-
JIMYECTBO BPEMEHH, MPOBEICHHOTO B PEKUME MOJI30BATENS U B pexume sapa. [lox cnrckom
IIPOLECCOB NMPUBOAATCS CTATUCTUYECKUE JAHHBIE ISl BBIACIEHHOTO MPOLECCa, BKIIOYAIOIIME
KOJINYECTBO MCIOJIb3YEMOMW MaMSITH U MPUOPUTET MPOLECCa.
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B HMKHEN YacTH OKHA EPEUNCIISIFOTCS IOTOKHU BBIJIEIIEHHOTO MpoLiecca. 31€Ch TaKKE BBIBO-
JAITCSL CTATUCTUYECKHUE TAHHBIE IO UCIIOJIB30BAHMIO NIPOLIECCOPA, HO yke oTokaMu. CieBa oT
IIEPEYHsI [IOTOKOB JAIOTCS TEKYIE 3HAYCHUsI UX IPUOPUTETOB. I10TOK mosydaer Toxe 3Ha-
YEeHHE NPUOPHUTETA, KAK U CBA3aHHBIN C HUM IIPOLECC, OJJHAKO ITO 0a30BbIi IPUOPUTET, KOTO-
PBIi BO BpeMsl BBIIIOJIHEHUS [TIOTOKA MOKET MEHATHCS OIIEPALlMOHHON CUCTEMOU. [IluHamMuue-
CKUH NPUOPUTET BBIAEICHHOTO IIOTOKA U Apyrast HH(GOpMaIus 0 HeM OMEIIAeTCsl B HUKHEN
4acTHU OKHa.

[lemyok Ha kHONKE «Memory Details..» BBIBOAUT OKHO ¢ WHpOpManuei 00 UCTIONb30Ba-
HUU mamsatu mnpoueccoMm. llone aapecnoro mpoctpanctBa (User Address Space) comepxut
HAaMMEHOBAaHHE MTPOCMATPHUBAEMOTO aJ[PECHOr0 mpocTpaHcTBa. 3HaueHue «Total Commity yka-
3BIBACT HA MaMSTh, UCIOIB3YEMYIO BCEM IPOLIECCOM.

Eciu HICJIKHYTh IO CTPCIIKC KOM6I/IHI/Ip0BaHHOI‘O OKHa, TO MOXHO YBUACTH INCPCUCHL
q)aﬁHOB dll u .€X€, UCNOJIb3YCMBIX JAHHBIM IPUIIOKCHUCM. BBI6paB OAHH HU3 5THUX 3JICMCHTOB,
MOKHO YBHUACTH, KaKasd MMaMsATb UCIIOJIb3YCTCA II&lHHOfI YacCTbIO ITPUITTOKCHUA.

3adanue. 3anycTUTh IPOrpaMMy U MPOCMOTPETH C €€ MOMOILIBI0 TEKYIUE XapaKTepu-
CTHKH MPOIECCOB U OTOKOB, B TOM YKCJIE CBOU 3aJIaUH.
2. U3y4yuTth BO3MO:KHOCTH nporpammbl Microsoft Spy++

Haznauenmne yruauthel. [IporpamMma o0agaeT MIMPOKUMH BO3MOXKHOCTSIMHU, MBI OyaeM
UCTIOJIB30BAaTh €€ JJISl MPOCMOTPA MPOLIECCOB, TOTOKOB M PECYPCOB, B TOM YHCJIE TIOTOKOB ITOJIb-
3oBatenbckoro unrepdeiica (Ul-motokn).

Hcnoab3oBaHue VTHJIUTHI. 3alyCTUTE Iporpammy B pexume Process (MeHio Spy ->
Processes). Haiiqute nporiecc Explorer u menkHyTh 1o 3HauKy + ciieBa ot Hero. Ha skpaHe BbI-
cBeTsTCs MOTOKH Tporecca. Okono norokoB Ul pacnonoxen 3Ha40OK +, y pabOYMX MOTOKOB OH
OTCYTCTBYET.

HlenknyB 1o 3Hauky + mnotoka Ul, MOXHO yBHJIETb OOBEKTHI, MOJAEPKUBAEMbIE 3TUM
notokoM. [IpocmoTpers cBolicTBa 1H0060T0 U3 3TUX 00BEKTOB MOKHO, ILIEIKHYB 110 HEMY MPaBOil
KJIaBHILEH MBIIIU U BEIOPAB U3 KOHTEKCTHOTO MEHIO cTpoKy CBOMCTBa.

Ha Bkiagke Process MOXKHO mpouMTaTh MIACHTU(PHUKATOPHI IMpoliecca U MOTOKA, YTOObI
HaOJI01aTh 32 €ro MPOU3BOIUTENEHOCTBIO.

3. U3yuurtsb Bo3moxHocTH porpammbl CPU Stress

Haznauyenue yruautsl. [Iporpamma CPU Stress HarpyskaeT npoieccop, 4ToO0bl IPOKOH-
TPOJUPOBATH €ro paboTy B 3a/JaHHBIX ycioBUAX. Kak BUIHO, MporpaMma paccuuTaHa Ha 3aIycK
OT OJJHOTO 10 YETBIPEX IIOTOKOB.
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Activity: I Low

Kpome 3amanusi koMmuecTBa MOTOKOB, YTUIUTA MO3BOJIIET MEHSATH MPUOPUTET MOTOKOB
mpolecca U YpoBeHb UX akTUBHOCTH. [Iporpamma HaunHaeT paboTaTh cpa3y mocie 3amycka. Ee
MO>KHO HCITOJIB30BaTh JIJISI OTPEETICHUST BOZMOXHOCTEH KOMIThIOTEpA U UX JErpajallii BO Bpe-
MEHH.

3aoanue. Vicnionb3ys BO3MOXKHOCTHM OCHACTKH IIpoM3BOAMTENBHOCTH, MOJIYYUTh IUa-
rpaMMBbl, XapaKTepU3YIOIIUE HCIOIb30BaHUE MPOLeccopa MPHU €ro Harpy3Ke paziInyHbIM KOJIHU-
YECTBOM IOTOKOB, MEHSSI UX aKTMBHOCTh M ypOBHHU mpuoputera. Co31aTh KypHaJI CUETYUKOB,
npoBecTy 3anuck B popmate CVS, nepenats daitn B Excel u mpeacraButh pe3ynbraTsl B BUIE
TaOIHITBI U TpaduKa.

4. U3yuuthb Bo3MoxkHOCTH nporpammsl Scheduling Lab

Ha3HaveHMe NPOrpaMMBbl. HporpaMMa MO3BOJIACT TPOBOAUTDH SKCIICPUMCEHTEI C KJIaCCaMU
MMPUOPUTETOB MPOUECCCOB U OTHOCUTCIIbHBIMU NPUOPUTETAMHA ITOTOKOB U UCCIICIOBATH UX
BJIMAHHC Ha 0611_[}/'}0 MPOU3BOJAUTCIILHOCTL CUCTCMBI.

B scheduling Lab - |EI|£|

Froceszz prionty clags: IIdle j 355431
J5h432
Thread relative prioritby: II-:IIE j IRR4I3
J5R434
Sleep [0 to 9999 ms); |'|'|'|1 IRR435
35R436

Suzpend |

W3HauanpbHO MEPBUYHBIN MOTOK pabOTAaET OYEHb AKTUBHO, M CTENEHb HCIIOIh30BaHUS MPO-
neccopa noxoaut a0 100%. Bee neficTBHs MOTOKA CBOJATCS K YBEIMUEHUIO HA 1 MCXOIHOTO
3HAUYEHUS U BBIBOJY TEKYIIETO pe3ysibTara B MIPaBOE OKHO CIHCKA.

3aoanue. Ins ananuza BIUSHUS U3MEHEHUS MPUOPUTETA MTOTOKA HY>KHO 3aITyCTUTh HECKOJIb-
KO 9K3EMIUISIPOB Nporpammsl (3-4) 1 moHaOI0aTh 32 HArpy3Koil mporeccopa, UCIob3ys
ocHactky IIpousBogurensHocts. B Havane Tecta mpoueccop Oyaer 3arpyxen Ha 100%, u Bce
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HK3EMILIAPBI IPOrpaMMBI IOJIy4YarOT IPUMEPHO PaBHBIE KBAHTHI IIPOLECCOPHOIO BPEMEHH.
Ecnu noaHATE Ki1acc NpuopUTeTa OAHOMY U3 SK3EMILUIIPOB POrPAMMBI, TO OOJIBLIYIO 10JIHO
IIPOLIECCOPHOI0 BPEMEHU HAYHET I10Jy4aTh UMEHHO 3TOT K3EMIUIAP, a aHAJOTUYHBIE IT0Ka3a-
TENH VISl IPYTUX DK3EMILIIPOB ynanyT. OqHaKo OHU HUKOTJA HE OIYCTSTCS 10 HYJIA, IO-
CKOJIBKY JICHICTBYET MEXaHU3M JAWHAMHYECKOTO MOBBIIIEHUS propuTeTa (yOeIuThCs B 3TOM,
IOCTPOUB MarpaMMbl U3MEHEHHsI IPHOPUTETOB MIPOLIECCOB).

JlaGoparopnas padora 5. Onepanuonnasi cucremMa Windows.
AJITOPUTMBI IJIAHMPOBAHUS MPOLIECCOB

1. U3y4yuts Bo3Mo:xkHOCTH nporpamMmmbl AlgOfComp no MoaeiupoBaHNIO pa3jiny-
HBIX AJITOPUTMOB IIJIAHMPOBAHMS MPOLECCOB (IOTOKOB)

HazHauyeHue W BO3MOKHOCTH nporpammsl. [Iporpamma rno3BosisieT MoienupoBaTh clie-
JYIOILME aITOPUTMBl paclpeesIeHNs BpEMEHH LIEHTPAJIILHOTO IpoLeccopa 04epear BbIOJIHSE-
mbix mporeccoB: RR (Round Robin); FCFS (First Com —First Served); SJF (Short Job First) B
JBYX BapuaHTax. [IepBbIil — BBITECHAIOLIMI AJITOPUTM, T.€. C IIPEPBIBAHUEM IIPOLIECCA IO UCTE-
YEHUU KBAaHTa BPEMEHHU, BTOPOI — HEBBITECHSIOIUI allTOPUTM, T.€. C BBINOJIHEHHUEM KOPOTKOU
3a/1a4M JI0 €€ 3aBEpIICHMUS.

B BepxHell yacTu OKHa BbIOMpAeTCs JJI UCCIENOBAaHUS OJUH U3 BO3MOXKHBIX aJITOpPUT-
MoB. CpeziHee 1ojie IporpaMMbl IpeJHa3HAYeHO JJIs BBOJIA UCXOJIHBIX JTAHHBIX. 3/1€Ch 3a/1a€TCs
KOJINYECTBO 00pabaThIBa€MbIX MPOLECCOB, IPUYEM JUI KaXKJOr0 MpoLecca 3a/1al0TCcsl BpeMs Iie-
pexozna B cocTosiHME “I'0TOBHOCTB” (HampuUMep IO MPUUYMHE 0)KHMJIaHUS BBOJIa-BbIBOJIA) U BPEMs
BBINOJIHEHUS B YCJIOBHBIX €IMHUIIAX.

ITocne BBOA MCXOOHBIX JAHHBIX 110 BCEM IIPOLIECCAM M 3a/laHUs BEJIMYMHBI KBaHTa Bpe-
MEHH Ipoleccopa B TaKMX JK€ YCIOBHBIX €JUHMIAX cienyeT HaxkaTb kHonky «IIpom3Bectn
pacder». B HID)KHEN 4acTH OKHa MPEICTABIIAIOTCS NOJyYeHHBbIE pe3ynbTathl. [1o kaxkaoMy mpo-
LIECCy JAI0TCsl CpeHEE BpeMsl OKUAAHMS U cpe/iHee BpeMsl o0cnykuBaHus (BbinoiaHeHus). Ilo-
JIy4EHHBIE PE3YyJIbTaThl MOKHO IIPOCMOTPETH B BUJIE AUarpamMMbl, Ha’KaB KHOINIKY «Jlmarpammay,
a TaK)kKe MOXKHO COXPaHUTH B (aiiie, HaxkaB KHONKY «COXpPaHUTDY.

@aiis1 MOKHO TPOCMOTPETH B Iporpamme biaokHOT. B mpaBoil yactu guarpammel 1at0TCst
0000111eHHBIC JaHHBIE TI0 PE3yIbTaTaM BBHITIOTHEHUS MPOIECCOB.

3aoanue. 1lpoBecTn HMCCIEA0BaHNE PA3INUYHBIX AJITOPUTMOB IUIAHUPOBAHUS IPOLECCOB,
ucnonp3ys nporpammy AlgOfComp. B kauecTBe MCXOIHBIX JaHHBIX cpopMupoBaTh 3-4 mpo-
LIECCOB CO BPEMEHEM IIEPEX0/Ia B COCTOSIHUE TOTOBHOCTH B AMana3oHe 1-5 ycil. €. U BpeMeHeM
ucnojiHeHus B auamna3one ot 20 no 50 yen. en. MccnenoBanus npoBeCTH MJI Pa3IMYHbIX 3HAYe-
HUI KBAaHTOB BpeMEHHM mpoueccopa 1, 2, 3, 4, 5. [lo nonydyeHHbIM pe3yiabTaTaM IOCTPOUTH I'pa-
¢uku B TabnuuHoM mpoueccope. [IpoBectn ananu3 3¢ HeKTUBHOCTH TOTO WK UHOTO alropyuTMa
B 3aBHCHMOCTH OT BEJIMUMHBI KBAHTA BPEMEHU MPOLIECCOPA U XAPAKTEPUCTUK MPOLIECCOB.

2. IIporpamma-npumep Queue (M/LTIOCTPALMS UCIOJIb30BAHUA MBIOTEKCA U CeMa-
¢opa)

HasHavyeHye M BO3MOKHOCTH IPOTrPAMMBI. HporpaMMa YIIpaBJIACT OUCPCAbIO o6pa6a—
ThIBACMBIX 3JICMCHTOB JaHHBIX, UCII0JIB3Ys MBIOTCKC U ceMa(i)op.

[Tpn mHMIMaNM3anuy IPOrpaMMa CO34acT YEThIpE KIMEHTCKUX U JIBA CEPBEPHBIX MOTOKA.
Kaxaplii KITMEHTCKUI OTOK 3aChINIaeT Ha OIPEIEICHHbBIN IEPUO/ BpEMEHM, a 3aT€M IIOMEIIAET B
ouepelb NIEMEHT NaHHbIX. Korga B o4yepenpb CTaBUTCA HOBBIM DJIEMEHT, COACPKMMOE CIIMCKa
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«Client threads» oOHoBisieTcsi. Kaxmpiii 3IeMEHT JaHHBIX COCTOMT M3 HOMEpa KIMEHTCKOTO
MOTOKA M MOPSIKOBOrO HOMEpa 3alpoca, BHIAAHHOTO 3TUM MOTOKOM. [lepBasi 3amuch B JIeBOM
OKHE COOOIIAET, YTO KJIMEHTCKUM MOTOK | MOCTaBMII B 0Yepe/lb MATHIN 3a1poc.

CepBepHble TOTOKM HUYETO HE AENAl0T, TOKa B 0YepeaU HE MOSBUTCSA XOTs ObI OJIUH 3Jie-
MEHT JaHHBIX. Kak TOIbKO OH MOSBIISIETCS, IS €ro 00pabOTKH MPOOYKAAeTCs OJUH U3 CEPBEP-
HBIX MMOTOKOB. Mx paboTta oroOpaxkaercs B mpaBoM OkHe. [lepBasi 3amuch rOBOPUT O TOM, YTO
HYJIEBOM CEepBEPHBINA MOTOK 00padaThIBaeT MEPBBIN 3apOC OT KIMEHTCKOTO MOTOKAa ¢ HOMEPOM
0. B npuBeneHHOM IpUMEpe CepBEpHbIE MOTOKHU HE YCIEeBAlOT 00pabaThiBaTh KIMEHTCKHE 3a-
IIPOCHI U OYEPE/Ib, B KOHEYHOM CUETE, 3aloaHsAeTCs 10 MakcuMyMa (10 anemeHnToB). OTo npouc-
XOJIUT K TOMY MOMEHTY, KOI'/la KJIIMEHTCKHI MOTOK 3 BbIIaeT CBOM MATHIM 3ampoc.

Hcxonnblii ko mporpaMmsl npuBenieH B ¢aitie Module. XKupHeiM 4epHBIM U KpacHBIM
[[BETOM BBIJICJICHBl KOMMEHTAPUU U CTPOKHU, HA KOTOPbIE HY>KHO 00paTUTh BHUMaHUE. JTU CTPO-
KU CBsI3aHBI ¢ pabOTON M CO3JaHMEM IOTOKOB, cemadopa u MbloTekca. Ouepeapio yrnpaBiseT
kiacc CQueue. Merton Append npiTaeTcsi 00aBUTH IEMEHT B OYEpe/lb, HO CHauaaa OH JIOJKEH
yO€IuThCs, UTO BHI3BIBAIOLIEMY [TOTOKY pa3pellieH MOHOMOIbHBIN JOCTYI K ouepean. st atoro
meton, Append Bb3biBaet WaitForSingleObject, nepenaBas omucareilb OOBEKTa-MBIOTEKCA,
m_bmtxQ. Ecmu ¢pynkmus Bo3Bpamaer WAIT OBJECT 0, To 3HAYAT MOTOK MOJYYHUJI MOHO-
MOJIBHBIA TOCTYI K OYepe/Iu.

Hanee metoq Append npITaeTCsl yBEIMUUTH YUCIIO SJIEMEHTOB OUEPEH, BBI3BAB (PYHKIIHIO
ReleaseSemaphore u nepenaB el cUeTYMK 4YUCIIa OCBOOOXAEHMIA, paBHbIi 1. Eciu BhI30B Re-
leaseSemaphore pOXOIUT YCHEIIHO, B OYEPEIN €CTh MECTO M B Hee romeraercs 3nemeHT. 1o
OKOHYAHUU 3TOW orepanu Append BbI3bIBaeT ReleaseMutex, 4ToObl U Jpyrue MOTOKHA MOTIIU
HOJIYYUTh AOCTYI K OUEPEaH.

J171s BBIOOPKH 3JIEMEHTA M3 OUepe/Id CEPBEPHBIN MOTOK BBI3BIBAET METO Remove cHadana
3TOT METOJ JOJKEH YOEIUTHCS, YTO BBI3BIBAIOLIMI MOTOK MOJYYUJI MOHOMNOJIBHBIA JOCTYI K
ouepeaM U YTO B HEHl ecTh XOTs Obl oAMH 1eMeHT. [loaTomy mMeTonn Remove npeaBapUTENbHO
obpamaercst k WaitMultipleObjects, nepenaBast eii onucanus MproTekca u cemadopa. Ilocne
0CBOOOXKJICHHSI ITUX OOBEKTOB CEPBEPHBIN TOTOK MOKET MPOOYIUTHCS.

OO0bekT cemMadop OTCIEKMUBAET, CKOJIBKO JIEMEHTOB HAXOJUTCS B ouepenu. JTO 3Hade-
HHUE yBEJIMYUBAETCs, Korjaa MeTol Append Bbi3biBaeT ReleaseSemaphore nocie no0aBieHust HO-
BOT'O AJIEMEHTA B OUepe/Ib M YMEHbIIaeTcs 1pu BbizoBe WaitMultipleObjects u3 metona Remove.

3aoanue. 3anyctuth nporpammy Queue. [Ing Gonee ynoO6HOro mpocMotpa ee paboThl,
IpeBapuTeNbHO 3amycTuTh nporpammy CPU Stress, npucBouB eil Beiciiuii npuoputet. B daii-
1e Module npocMOTpeTh BbIJIENIEHHBIE KUPHBIM HIPUGPTOM YUACTKH, KOTOpPbIE CBSI3aHBI C CHH-
XpoHu3aiuen noTokoB. OObSICHUTH pabOTy IPOrPaMMBI.

Jladoparopnasi padora 6. Onepanuonnas cucrema Windows.
YnpasieHue naMAaTbIO

1. O6mas unpopmanus 00 UCIOJIb30BAHUU NTAMATH

Hucneruep 3amau Windows Mo3BOJSET MPOCMaTpUBATh OOIEE MCIONb30BAHUE MAMSITH
Ha BKJIaske beicTposeiicTBue. 3aech oToOpaXkaeTcs nHGpOpMaIus B Tpex pasaenax: «BoiaeneHue
namaTn», «duzndeckas namarb» u «llamsate sapay.

B nepBom pasgene cOnepKUTCS TPU CTaTUCTUYECKUX IapaMeTpa BUPTYAIbHOW MAMSTH:
1) «Bcero» — 3T0 00muii 00beM BUPTYATHHOW MaMATH, UCTIOIB3YEMON KaK MPHIIOKEHUSIMHU, TaK
U OlepaluoHHON cuctemoil; 2) «lIpegem» — 3T0 00beM AOCTYNHON BUPTYyaJbHOW HaMSTH;
«ITuk» — HanbombIIUii 00bEM MaMSATH, UCIIOJb30BAaHHBIM B TEUCHHE CECCHHU C MOMEHTA ITOCTIe/I-
HEU 3arpy3KH.

B pazpene «Dusnueckas namsaTh» COAEPKATCSA MapaMeTpsl, Hecyliue HHPOPMALIUIO O Te-
KYILEM COCTOSIHUU (PU3UYECKOM MaMATH MAIluHBI. JTa CTaTUCTUKA HE UMEET HUKAKOro OTHOIIe-
HUS K (aiiay MOJKa4yKH, CIIE€A0BATEIbHO, MOKET SBJISATHCA XOPOIIUM HHJIUKATOPOM CUTYaIHM,
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KOTJa ero yBenuueHue He aact sp¢exra. 1) «Bcero» —3to o0beM namstu, 0OHapy>KEHHBIH ome-
paLMOHHOHN cucTeMoil Ha KoMIbtoTepe. 2) «JlocTymHO» oTpaskaeT maMsTh, JOCTYIHYIO Ui UC-
I10JIb30BAaHUS IpoLieccaMu. JTa BEIMYMHA HE BKIIIOYAET MaMATh, JOCTYIHYIO NMPUIOKEHHUAM 3a
cueT ¢aitna noakauku. Kaxnoe npuioxxenue TpedyeT onpeaesieHHbIH 00beM (pru3nyeckoil nams-
TH M HE MOXET UCIOJIb30BaTh TOJIBKO pecypchl (aitna moakauku. 3) «CHCTEMHBIN K31 c000-
1aeT 00beM, JOCTYIHBIN K3II-IaMATH CUCTEMBl. DTO 00beM (PU3HUECKON MaMATH, OCTaBICHHBIN
OTIEPALIMOHHOM CUCTEMOI! MOCIIE YIOBIETBOPEHHS CBOMX IOTPEOHOCTEH.

B paznene «Ilamate gapa» oroOpaxkaercsa MH(OpMaIUs 0 NOTPEOHOCTSIX KOMIOHEHTOB
OTIEPALIMOHHON CHCTEMBI, 00JIaJAI0NINX HAUBBICIIAM MPUOPUTETOM. DTH KOMIIOHEHTHI OOBIYHO
paboTaroT C CEpBUCOM HU3KOI'O YPOBHS, TUIIA IPSIMOTrO JOCTYIA K XKecTKoMy aucky. [lapamerpsl
«[lamsiTh siApa» OTOOpAXKaOT MOTPEOHOCTH KIIOYEBHIX CIYXO OmeparMoHHOW cuUCTeMbl: 1)
«Bcero» — 310 00beM BUPTYaIbHOW MaMATH, HEOOXOIUMOMN OIeparmoHHONW cucteme; 2) «BbI-
rpykaemasi» HeceT MHGpopMmanuoo o6 obmem oObeMe NaMsTH, UCIOJIb30BAaHHOW CHUCTEMON 3a
cuer (aitna moakauku; 3) «HeBwbirpyxaemas» — o0beM (GU3MYECKON HaMsTH, MOTpeOIsieMon
OTIepallMOHHON cucTeMoil. Heo0X0aMMO MOMHHUTB, YTO 3TH IMapaMeTpbl OTHOCSTCS JIUIIb K MPH-
BUWJIETMPOBAHHBIM CIy’0aM, a He KO BCEMY CEPBHUCY CUCTEMbI B 11€JIOM. MHOTue KOMIIOHEHTBI
OC pabotarot Kak npuioxenus. B 6onpmmHCTBE citydaeB nmapameTpbl «[1aMsaTh sapay TOIKHBI
ocraBaTbcs 0€3 M3MEHEHHH, eclii He MEHseTCs 4TO-JIMOO0 B s]pe ONEepallMOHHOH CHCTEMbI
(HampuMmep, yCTaHABJIMBAETCSI HOBOE YCTPOMCTBO B KOMIIbIOTEp). ['noOanbHbIE M3MEHEHUS B
3TOM pa3zjieie OOBIYHO SIBJIAIOTCS CUTHAJIOM BO3MOKHOTO BO3HUKHOBEHUS MPOOIIEM.

C nmomompto Jlucrierdyepa 3a1a4 MOXKHO TAaKK€ y3HATh OOBEMBI MAMSTH, UCIIOIb3yeMbIe
nporeccamu. i 3TOro Hy»KHO nepeTu Ha BKiIaaky «lIporeccs», KOTOpas OKa3bIBaeT CIIUCOK
UCTIOJTHAEMBIX TPOLIECCOB U 3aHMMAEMYI0 UMH MaMsTh, B TOM YUCIe (QU3NIECKYIO TTAMSATh, ITH-
KOBO€ (MaKCHMaJIbHOE UCIIOIb30BAHUE MTAMATH) U BUPTYaIbHYIO TAMSTh.

OnHAaKO KOHKPETHOE pa3MElICHHE MPOLECcca B BUPTYAJIbHOM MaMsATH ¢ noMolbo Jluc-
neTyepa 3ajad y3HaThb HEBO3MOXKHO, HEJIb3sl TaKXKe YBUJETh CBOOOJHBIE, 3aHATHIE CTPAHULIBI U
OJIOKY TaMSITH, UX pa3Mep U aTpHUOyTHI 3aIUTHI.

WNupopmanys, KOTOpyr0 cocoOeH BBIBECTH TUCHETUEp 3a/ad, He sBisieTcs MmojiHoi. B
pse ciydaeB €€ AOCTAaTOYHO JUIsl ONTHUMM3ALMM CUCTEMBI, HO €CThb HECKOJBKO OIPaHWYECHMH,
XapakTepHsbIX i Jucreruepa 3agad:

1. Cnncoxk npoueccoB He nosIoH. B okHe Jlucnieryepa 3ana4d NpeacTaBlIeHbl TOJIBKO MPO-
11eCChl, 3aperucTpupoBanubie B Windows. B 4acTHOCTH B 3TOT CIIUCOK HE BKIJIFOYAIOTCS JIpaiiBe-
PBl YCTPOMCTB 1 HEKOTOPBIE CUCTEMHBIE CITYKOBI.

2. TpeOoBaHMsI K TaMSTH OTPAXKAIOT TEKYIlEe COCTOSHHUE TIpoliecca. B crmcke oTpakeHbl
00BeMBI MaMSITH, 3aHUMAEMble MPUIOKEHUSIMH B TEKYIIMI MOMEHT BPEMEHH, a HE UX MaKCH-
MaJlbHbIE 3HAYECHHUS.

3. OtcyTcTBYIOT cTarucTudeckue ganuble. [lockonpky B Jlucnerdyepe 3a1ay HE BHIBOAST-
Csl BpeMEHHbIE XapaKTepUCTUKHU, a TOJIbKO MTHOBEHHAs! KapTUHA MOTPeOJIEHUs MaMATH, HET BO3-
MOKHOCTH OTCIJIEJUTh €€ U3MEHEHHUE.

VYrunmura TaskList mpegocrasisier Oosnee OOMHPHYIO HHPOPMAIHMIO MO CPABHEHHIO C
JucneruepoM 3aaad, HO MOJIb30BATLCS €M CIOXKHEE. 3allyCKaeTCsl YTUINTA U3 OKHA KOMaHIHOU
CTPOKH.

BbI30B yTWIWTHI ¢ apryMEHTaMH TO3BOJIMT MOJYYUTh 00Jiee MOJE3HYI0 HHGOPMAIIHIO.
Hanpumep, napamerp /M (Moaysb) MO3BOJUT 0TOOpa3uTh Moaynu (oosrano DLL), 3aneiicTBo-
BaHHbIe puiiokeHueM. [lapamerp /FI oOecnieunt ¢punbTpanuio HHPOpPMAIMHI, BEIBOJIUMON yTH-
JUTOH, 4TOOBI MOXKHO OBUIO BUIETH TOJIBKO MHTEpECYIoye 3anucu U 1.7. [loxyunTts nnpopma-
K10 0 apameTpax yTuiauThl TaskList MOHO 0OBIYHBIM 00pa30M B OKHE KOMaH/IHOW CTPOKH.

45



Omnepanmonnsie cuctembl Windows B Ciry>keOHBIX IporpamMMax cojepkaT Mporpammy
CBezeHMsI O CUCTEME, C TTIOMOIIBI0 KOTOPOW MOKHO MOJTYYUTH CBEJCHUS 00 OCHOBHBIX XapakTe-
PHCTUKAX OPTaHMU3aLUH MaMSITH B KOMIIBIOTEPE.

B yactHOCTH, 37€Ch MOYKHO y3HATh MOJIHBIA 00BEM YCTaHOBICHHON B KOMIIbIOTEpE (pu3u-
YECKOW maMsTH, OOl 00beM BUPTYAIbHON MaMAITH W JOCTYITHOHM (CBOOOJHOM) B TaHHBIA MO-
MEHT BPEMEHU BHUPTYaJbHOW MaMATH, pa3MelleHHe u o0beM Qaiina moakauku. lllenknyB mo
kHonke «Pecypchl anmaparypsl», a 3ateM «llamMsaTh», MOXKHO MOJTYyYUTh CBEECHUSI 00 MCIOIB30-
BaHUH (PU3MUYECKON MAMATH anmnapaTHbIMA KOMIIOHEHTAaMH KOMIBIOTEpA.

2. Apxurtektypa namsatu B Windows

B onepanuonnoii cucreme W2K peanu3oBaHa COKHasi CHCTEMa BUPTYaJIbHOM MAMSITH.
[TpemycmoTpeno MHOkecTBO (pyHKIM Win32 st MCTIONB30BaHUSI BUPTYaTbHOW MAMSITH, YaCTh
UCIIONHSIONIEH cHUCTeMbl (MEHEIDKEp MaMsATH) IUTIOC LIECTh BBIJCIEHHBIX MOTOKOB siapa Uit
ynpasieHus namsaTbio. Kaxaplil moiap30BaTebCKUM MPOLIECC UMEET COOCTBEHHOE BUPTYaIbHOE
aJipecHOe MPOCTPaHCTBO pazmepoM B 4 ['6aiiT (aapec umeer 32 nBoM4HBIX paspsana). Kongury-
panus apecHoro MpoCTPAHCTBA IIPUBEIEHA HA PUCYHKE.

4 TGaiit

HeBbIrpysae MBI men

Brirpysasmelid nyn

Tabnvuel cTpanuy npouecca A

CTek, AaHHLIE 1 7.0,

HAL + 05

CHCTEMHEIE A&dHHEIE

2 T'GafiT

IlpuEaTHLe ganHLE B
IporpaMma Oponecca &

0 I

Hwxnue 2 I'6Gaiit 3a BeiueToM npuMepHo 256 KO6alT (cucreMHble JaHHBIE — YKa3aTelnu U
TaliMepbl, UCIIOJB3YIOTCS COBMECTHO B PEXHUME “TOJIBKO YTEHHE”) TOCTYIHBI 71l IPOTPAMMBI U
JaHHBIX nporecca. Bepxuue 2 ['6alT 3aniuiieHHbBIM 00pa3oM 0TOOpa)kaloTcsl Ha MaMATh sapa
orepanuoHHON cuctembl. CTpaHUIbl BUPTYAIBHOTO aJIpECHOTO MPOCTPAHCTBA UMEIOT (PUKCUPO-
BaHHBIN pa3mep (4 KOaiiT mns nponeccopa Pentium) u 3arpyxatorcst mo tpedoBanuto. benbim
IIBETOM H300paxkeHa 00JacTh MPUBATHBIX JAHHBIX IMOJH30BATENLCKOTO IMpoliecca. 3aTeHEHHbIE
00J1aCTH MPECTABIISAIOT aMATh, KOTOPAasi COBMECTHO MCIIOIB3YETCSl BCEMU MPOIIECCAMH.

Huxnane n Bepxuue 64 KOalT kakj0ro BUPTyaJIbHOTO apECHOTO MIPOCTPAHCTBA B OOBIU-
HOM COCTOSIHUM HE OTOOpa)kaloTcsi Ha (pU3MUECKYI0 MaMATh. DTO JeNaeTcs A 00JerdeHus rme-
pexBara MporpaMMHBIX OIIMOOK (BBISBIICHUSI HEEHCTBUTENbHBIX YKa3aTeseil, UMEIOIINX 3Haue-
Hus 0 vmm -1).

Bepxuue 2 I'6aiiT BUpTyalbHOrO aJpecHOro IMpocTpaHcTBa mnpenHasHaueHbl s OC,
BKJTIOYAs KOJ sJIpa, IpaiBepbl YCTPOUCTB, KAII-Oy(epbl BBOAA-BBIBOA, TaHHBIC, BBITPY)KaeMble
Y HEBBITPY’KaeMble MYJIbl (MCIIOJIb3yeMbIe i1 00beKTOB, co3naBaeMbix OC) u T.4. DTa 007aCcTh
UCTIOJIb3YEeTCsI COBMECTHO BCEMH IpOIlecCaMy, KpOMe TaOJIUI[ CTPAHULl, KOTOPBIE SBISIOTCS MH-
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TUBUYAJIBHBIMH IS KaXI0TO Ipolecca. BepxHsis yacTh aJipeCHOro MPOCTPAHCTBA 3aIlpeleHa
JUTSL 3aIMCH B PEKHUME MOJIb30BATENs, U MO OOJBIIEH YacTH U B PEKUME UTCHUS.

[TpuumnHa, 1O KOTOPOH MOTOKAaM JOCTYIHA 3Ta 00JIaCTh, 3aKJIIOYAETCS B TOM, YTO KOTJa
MOTOK oOpalaeTcss K CHCTEMHOMY BBI30BY, OH MEPEKIIOYAETCS B PEXKHUM sJIpa, HO OCTAETCs BCE
TeM e NoToKkoM. Eciu clienarh BClo ONEpaliMOHHYI0 CUCTEMY U BCE €€ CTPYKTYPbI JaHHBIX (KaK
U BEChb IOJIb30BATEIbCKUI MPOLIECC) BUAUMBIMU B apPECHOM IMPOCTPAHCTBE MOTOKA, KOTJa OH
HEPEKIIIOYACTCS B PEKUM SJIpa, TO OTHANAET HEOOXOAMMOCTh B M3MEHEHUHU KapThl NAMSTH WU
BBITPY3KE KdIlIa MPHU BX0oJIe B Apo. Bee, uTo HYXKHO cenaTh, - 3TO NEPEeKIIOUNTHCS Ha CTEK pe-
xuma sapa. [lnaroit 3a Gonee OBICTphIE CHCTEMHBIE BBI3OBBHI IPH JAHHOM IOJAXOJIE SBISETCS
YMEHbILIEHUE MPUBATHOTO aIPECHOI0 MPOCTPAHCTBA I KaXKIOro Mpoliecca.

AJlpecHOE IPOCTPAHCTBO, BBIJIEIEHHOE IIPOLECCY B MOMEHT CO3JaHMsl, IPAKTUYECKU CBO-
601HO Bce (He 3ape3epBUpoBaHo). [I03TOMY YTOOBI BOCIONIB30BATHCS KAKOW-HUOYIb €r0 YacCThIO,
HY)KHO BBIJICIIUTH B HEM OTpeesieHHbIe 00macTh, ucnonb3ys Gyakuuo Win32 API VirtualAlloc.
Brienennbie 001acTi Bcerja HauuHAOTCA ¢ 64-KMIOOAMTHBIX CTpaHuIl (IIPEANnoiaraeTcs, 4Yro
3TO CBEAET K MUHUMYMY IpOOJIeMbl IEPEHOCa CUCTEMBI Ha KOMITBIOTEPHI TAKOH apXUTEKTYPHI C
OonpmMM pazMepoM cTpanwuil). KonuuecTBO BBIAEIEHHOTO aJpPEeCHOr0 MPOCTPAHCTBA MOKET
OBITh MeHbIIIE, YeM 64 KOalT, HO OHO JTIOJDKHO COCTOSITh U3 IEJIOTO YHCIIa CTPAHMII.

Jl7is MCcToNb30BaHus 3ape3epPBUPOBAHHOTO peruoHa (00JacTH) aJpecHOro MPOCTPAHCTBA
€My HY)KHO BBIACTUTH (U3UYECKYIO TAMSTh U CIIPOSIIPOBATH €€ Ha ATOT perroH. Takas omepa-
Ul Ha3bIBaeTCs nepedauell guzuueckou namsamu. JlenaeTcst 3T0 ¢ MOMOUIbI0 TOU ke (PyHKIUU
VirtualAlloc. TlepenaBast Gu3HUECKYIO MAMATh, HET HEOOXOIMMOCTH OTBOJIUTH €€ IEIOMY PEru-
ony. Hanpumep, 3ape3epBupoBaB peruoH pazmepom 64 Koailt, MOxKHO nepenats (pU3NYECKYIO
NnaMATh TOJBKO €ro BTOPOM W msATOM cTpanunam. Eciu gusnueckas namsite, nepeaaHHas 3ape-
3epBUPOBAHHOMY pPETHOHY, OOJbIIE HE HYKHA, €€ OCBOOOXIAIOT BBI3OBOM (YHKIIUU
VirtualFree.

PaccmarpuBas ¢usndeckyro namsatb coppeMeHHbIX OC, HY)KHO TOMHUTh, YTO OHHU “‘yMme-
0T UMUTUPOBATh MaMsITh 32 CUET JUCKOBOTO MPOCTPAHCTBA, CO3/IaBasi CTpaHUYHBIN (aiin (pag-
ing file), kOTOpBIH (C TOUKM 3pEHUS MPUKIATHOM MPOTrpaMMBbl) MPOCTO «YBEIUYUBACT» 0O0BEM
namsTi nporpaMmel. ClieZoBaTeNbHO, (PU3UYECKYI0 MaMsTh CIEAYET paccMaTpuBaTh Kak JaH-
Hbl€, XpaHUMBbIE B IUCKOBOM (aiisie co cTpaHMuHOU cTpykTypoi. [loaTomy, Koraa mpuioxeHue
nepesaeT GU3NYECKyr0 NaMsATh KaKOMY-HHOY/Ib PErMOHY aJpeCHOr0 MPOCTPAHCTBA, OHA HA ca-
MOM JieJie BblaemsieTcs U3 ¢aiina, pa3MeIeHHOIo Ha )KECTKOM JIUCKE.

Taxum 00pazom, pazmep CTpaHUYHOTO (ailyia — rIaBHBIA (aKkTop, ONPEACISIIOMNNA KOIU-
4eCTBO (PM3UYECKOM MaMATH, JOCTYIMHON MpUIIOKEeHNI0. PeanbHblil 00beM onepaTuBHOM MaMsATH
uMeeT MeHblee 3HaueHue. OHaKo, HaJl0 IOMHUTH O TOM, YTO IPOLECCOP MPOEUUPYET BUPTY-
aNbHBIN ajipec Ha (PU3HUECKUI TOJIBKO TOT/a, KOT/Ia JaHHbIE HAXOIATCS B OTIEPATUBHON MaMsTH.

YeMm yamie cucteMe MPUXOIUTCS KOMUPOBATh CTPAHUIIBI MAMSTH B CTPAHWYHBIN (paiil u
o0paTHO, TeM OoJble Harpy3ka Ha *eCTKHil TucK u TeM MenienHee padoraer OC. Ilomxyuaercs
TaK, 9YTO CHUCTeMa OYAET TPaTUTh BCE CBOE BpEMs Ha IMOJAKAYKY CTPAHMI[ BMECTO BBITIOTHECHHUS
nporpammsl. [losTomMy, yBenMuuB 00bEM ONEPaTUBHOM MaMsITH, MOKHO CHH3UTh 4acTOTy oOpa-
HICHUS K INCKY U TEM CaMbIM YBEIMYHUTH OOIIYIO TIPOU3BOIUTEILHOCTH CHCTEMBI.

He cnenyer nymathb, 4TO CTpaHUYHbIHN (paiil CUIIBHO YBEJIMYMBAETCS MPU OAHOBPEMEHHOM
BBIITOJIHEHNH HECKOJIBKHAX TPOTPAMM 3a CUET TOTO, YTO CHCTEMa IPU KaXKIOM 3aITyCKe TPUIIOKe-
HUS pe3epBHUPYET PErHOHBI a[peCHOr0 MPOCTPAHCTBA, MepelaeT UM (U3NYECKYIO MMaMsATh, a 3a-
TE€M KONUPYET KOJ U JaHHbIE U3 (paiiyia mporpaMmsl (pacrosoKeHHOTO Ha JUCKe) B GU3UUYECKYIO
namsTh, epelaHHyto U3 cTpaHuuHoro aina. OC neicTByeT He Tak, WHaue Obl Ha 3arpy3Ky U
MOJITOTOBKY TMPOTPaMMBI K 3aITyCKy YXOAMJIO OBl CIIMIIKOM MHOTO BpeMeHHu. Ha camoMm gene mpu
3arycke MPHUJIOKEHHsI CUCTeMa OTKPBIBAET MCIIOJNHAEMBIN (ailnm u ompexaensier o0beM Koaa U
JaHHBIX. 3aTeM pe3epBUPYET PErHOH aJAPECHOr0 MPOCTPAHCTBA M MOMEYaeT, 4To (u3nyecKas
namsTh, CBSI3aHHAS C ATUM PErHOHOM, — caM exe-(aiisl, T.e. BMECTO BBIICTICHUS KaKOT0-TO IPo-
CTpPaHCTBA M3 CTPAHUYHOTO (haiia cUCTeMa MCIIONB3YeT 0Opa3 exe-daia Kak 3ape3epBUPOBaH-
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HBII PErHOH aJPECHOr0 MPOCTPAHCTBA MPOTrpaMMBbI. biaromapst 3ToMy IpUIOKEHHE 3arpyKaeTcs
OYEHb OBICTPO, a pa3Mep CTPAaHUYHOTO (haiiyia yrnaeTcs CyIeCTBEHHO YMECHBIIIUTh.

O6pa3 ucnonasiemoro (aiina (t.e. EXE- wnmu DLL-daiin), pa3menieHHblii Ha IUCKE H
HNPUMEHSEMBbIH Kak (pU3HYecKas aMsTh JJIsl TOTO WM WHOTO PErHOHa aJpeCHOr0 MPOCTPAHCTBA,
HA3BIBACTCSI npoeyupyemvim 6 namsams ¢aiiom (memory-mapped file). Ilpu 3arpy3ke EXE wnu
DLL ¢aiinioB cucTtemMa aBTOMAaTHYSCKH PE3EPBUPYET PETHOH aJPECHOrO MPOCTPAHCTBA U MPO-
enupyeT Ha Hero oOpa3 ¢aitna. [TomrMo 3TOro cucrema Mo3BOJSET MPOCHUPOBATh HA PETHOH
aJIpeCHOro MPOCTPAHCTBA U (haliiIbl TAHHBIX.

3adanue.

1) Ucnonb3ys pacCMOTpPEHHBIE CPEICTBA ONEPALMOHHON CHCTEMBI, OIPENEIUTE 00bEM
YCTAHOBJICHHOH (hPM3MYECKON naMsITH, 00beM BUPTYalIbHON NaMsTH, BEIMYUHY (aiiia MoaKauku
U €T0 pa3MEelLICHUE B KOMITBIOTEPE.

2) Onpenenure, Kakue 061acT (U3NYECKON MaMATH MCIIONIb3YET CUCTEMHas I1aTa.

3) 3anyctuts nporpammy VMMap 1 mpocMOTpeTh KapTy BUPTYalIbHON NaMATH Ipoliecca
Ha cBoeM KomimbloTepe. OOpaTUTh BHUMaHHE Ha CBOOO/HBIE YYacTKH MaMATH Ha “KoHUax’ aj-
pecHoro npoctpancTBa. OOBSCHUTE UX HA3HAYCHUE.

3. UccienoBanue BUPTYaJbHOM NaMATH

IIporpamma SystemInfo. Hasnauenue nporpamMMmbl 3aKiat04aeTcsi B BBIBOJE CUCTEMHOM
uH(pOpMaLHU O MPOLIECCOPE, X KOJUYECTBE U BUPTYaJIbHOU naMsaTu. i 3TOro nporpamma Bbl-
3pIBaeT QpyHkuuo GetSystemlnfo.

[lo momyuyeHHOW HH(pOpPMAIUMU ONPEAEIUTh OCHOBHBIE XapaKTEPUCTUKH IIpoleccopa
KOMITbIOTEPA, YUCIIO MPOLIECCOPOB B KOMIIBIOTEPE, AKTHBHBIE MPOLECCOPbl KOMIIbIOTEpA, IHC-
KpeTHOCTh (granularity) BblIeNIeHUsI TaMSATH MPOLECCY, pa3Mep CTPAHUIIbI U pa3Mep BUPTYyallb-
HOTO aJIpeCHOr0 MPOCTPAHCTBA Mpoliecca (M0 3HAYeHUSIM MUHUMAJIBHOTO U MaKCUMAJIbHOTO aJl-
peca mpuIOKEHNs).

IIporpamma VMStat B otiimune ot nporpammsl SysInfo, maer nuHamuky m3MeHeHUs
OCHOBHBIX JaHHBIX O (PU3MYECKOW M BHUPTYaJIbHOW MaMATH, OOHOBIISIEMBIX KaXKIyIO0 CEKYHJY.
OT0 AenaeT nporpamMmy MPUTOAHOM A1 MOHUTOPUHTA NMaMATH B cucteme. [ aToro mporpam-
Ma BbI3bIBaeT QpyHKuU0 GlobalMemoryStatus.

OnemeHT Memory load mo3BoJIsSieT OLIEHUTb, HACKOJIBKO 3aHATA MOJICUCTEMA YIIPaBJIECHUS
NaMATBI0. DTO YUCIIO MOKET OBITh JI0OBIM B quana3one oT 0 7o 100 (Ha mpakTuke OT 3HaYEHUS
ATOrO 3JIeMEHTa TOJKY HeMHoro). DnemeHT TotalPhys orpaskaer oOmmuit o0beM (uznueckon
(onepatuBHOM) maMaTu B OaiiTax. OAHAKO peaibHO MaMsITh KOMIbIOTEpa HECKOJIBKO OOJIbIie
(MpoBepUTh HKCIEPUMEHTAIbHO Ha CBOeM KommbioTepe). [lpuumna, mo kotopoit Glob-
alMemoryStatus He cooOIIaeT MOJHBIA 00BEM MaMATH 3aKJIFOYACTCS B TOM, YTO CHCTEMa IMpHU
3arpys3ke pe3epBUpPYeT HEeOOJIBIIONH Y4acTOK ONepaTHBHOM MaMSTH, HEJAOCTYIHBIM Taxe sSapy.
OTOT y4acTOK HUKOTJIa He cOpachIBaeTCs HA JUCK.

Onement AvailPhys cooOmaer uncino 6aidiToB cBoOOIHON ¢usndeckoil mamstu. Cremy-
romuii aemeHnT TotalPageFile maer MmakcuMallbHOE KOJTMUECTBO OATOB, KOTOPOE MOXKET COIEP-
XKaTbCsl B CTpaHMYHOM (paiine ((aitnax) Ha sxecTkoM nucke (auckax). CBobogHOe yrciao 0alToB
B CTPaHMYHOM (pailsie, KOTOpOe MOXKET ObITh IEpeaHo JT0OOMY IIPOLECCY, TOKA3bIBAET AIEMEHT
AvailPageFile.

Onement TotalVirtual oTtpakaer obiiee KOTM4IeCTBO OANTOB, OTBEJEHHBIX MO 3aKPBITOE
aJipecHOe MPOCTPAHCTBO Mpoluiecca. 3HaueHue 2 147 352 576 posHo Ha 128 KoOaiiT MeHnbiue 2
['6aiit. [IBa pa3aena HemocTymHOTO aapecHoro npocrpancTsa — ot 0x00000000 mo 0x0000FFFF
u ot 0x7FFF0000 o Ox7FFFFFFF — kak pa3 u cocTaBisioT 3Ty pazHuiy B 128 Koaiir.

[Tocnennwmii snement AvailVirtual — eTUHCTBEHHBIN 3JIEMEHT CTPYKTYPHI, CIICIU(PUIHBINA
JUIs. KOHKPETHOTO Tpotiecca, Bei3biBatomiero GlobalMemoryStatus (ocTallbHbIE 3JIEMEHTBI OTHO-
CATCS UCKIIIOYUTENBHO K CAMOM CHCTEME U HE 3aBUCST OT TOT0, KAKOM MMEHHO ITPOLIECC BhI3bIBa-
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et o1y ¢ynkuuio). [Ipu moxacuere 3nayenus AvailVirtual QpyHKIMS cymMupyeT pazmepbl Bcex
CBOOOJHBIX PETMOHOB B aJPECHOM MPOCTPAHCTBE BBI3BIBAIOLIECTO Ipoliecca. B manHoOM ciydae
€ro 3HaYeHHe TOBOPUT O TOM, YTO B paclopskeHuH nporpammel VMStat umeercs 2 135 785 472
0aliTOB CBOOOJHOTO aJAPECHOr0 MpocTpaHcTBa. Beruts m3 3HadeHus TotalVirtual Benmmumny
AvailVirtual, momyuum 11 567 104 6aiitoB — Takoii o0beM mamsitu VMStat 3ape3epBupoBaiia B
CBOEM BHPTYaJIbHOM aJJPECHOM MPOCTPAHCTBE.

3adanue. Vicions3ys nporpammy SystemlInfo, onpenenure o0beM BUPTYaTbHON MAMSTH,
JnocTynHoH nponeccy. CpaBHUTE 3TH JTaHHBIE C pe3ysbTaToM mporpammbl VMStat. CoBnanaror
v 5T 3HaYeHus? Eciau Het, To mouemy?

4. Ucnonib30BaHue BUPTYAJbHON NaMATH

Onepanunonnas cucreMa Windows peau3yeT TpU MeXaHu3Ma pabOoThl C MaMSThHIO:

1) BUpTYyalbHYIO MaMATh — JUISL ONEpaIiii ¢ OONBIIMMU MacCUBaMU OOBEKTOB UIIH CTPYK-
Typ,

2) mpoenupyemble B MaMmsTh (pailapl — As onepanuii ¢ OOJbIIMMU MOTOKAMHU JTaHHBIX
(0OBIYHO U3 (ailyioB) U A1 COBMECTHOTO MCIIOJIb30BaHUS JAHHBIX HECKOJIBLKUMH MPOIIECCAMU Ha
OJIHOM KOMIIbIOTEPE;

3) Ky4u — 17151 pabOThI C MHO>KECTBOM MaJIbIX 0OBEKTOB.

OyHKIMH, paboTaroye ¢ BUPTYalIbHON NaMAThIO, IO3BOJIIOT HAIIPSIMYIO pE3€pBUPOBATH
PETrHUOH aIpECHOTO MPOCTPAHCTBA, MepeaAaBaTh eMy (PU3NUYECKYIO MaMsITh U3 CTPAaHUYHOTO (haiina
U TIPUCBAMBATB JIIOOBIE JOIYCTHMBIE aTPUOYTHI 3aIUTHI.

IIporpamma VMAIlloc neMOHCTpUpPYET NPUMEHEHUE MEXAaHM3Ma BUPTYaJIbHOM MaMsTU
JUISl YIIPaBJIEHUSI MaCCUBOM CTPYKTYP.

W3HavanbHO AJI1 MaccuBa HE PE3EpBUPYETCS HUKAKOIO PETHOHA, BCE aJPECHOE IMpo-
CTPaHCTBO CBOOOIHO, YTO 0TOOpaxaercs Ha kapTe namsati (Memory map) 6ensim 1ietoMm. [lpu
Haxkatuu KHomku Reserve region (50,2KB structures) nmporpamma VMALlloc BbI30BeT GyHKITHIO
VirtualAlloc nns pe3epBUpOBaHUS PETHMOHA, YTO Cpa3y OTPA3WUTCsA Ha KapTe MaMaTH, KOTopas
OKPACHUTCS CEPHIM LIBETOM.

AKTHUBHBIMU CTAHOBSITCSI BCE KHOIIKU U TEMEPb MOKHO BBECTH MHIEKC U Ha)KaTh KHONKY
Use. Hanpumep, BBeneM unzaekcsl 5, 15 u 41. [Ipu aToM 1o agpecy, rie AOKEH pacnoaaraTtbes
YKa3aHHBII 3JIEMEHT MaccuBa, Nepeaaercst Gpu3nyecKkas naMarb. ITO 0TOOpaXkaeTcsi B OKHE Mpo-
IPaMMBbI YEPHBIM I[BETOM Ha KapTe MaMsTH.

AHaJIOTUYHO MOKHO 3aHSThH CIICTYIOIINE AIEMEHTHI 3ape3epBUPOBAHHOM amMsaTu. JIro0oi
3JIEMEHT MacCHBa, IOMEUEHHBIN KaK 3aHATHII, MOKHO OCBOOOAMTH IeTukoM 1o kHonke Clear.
OpnHaxo 3TO He IpUBENET K BO3BpaTy (U3MUECKOH MMaMsATH, epelaHHOM MO AJIEMEHT MacCUBa.
Jleno B TOM, YTO KaXkias CTPAHHIA COJCPKHUT HECKOJBKO CTPYKTYP U OCBOOOXKIEHHME OJIHOU
CTPYKTYphI HE BiiedeT 3a co0oil ocBoOoxaeHUs npyrux. Eciu Obl mamsaTh Obl1a BO3BpallleHa, TO
nponaay Obl U TaHHBIE, COJIEPKAIIUECS B OCTATIBHBIX CTPYKTYpPaX.

OcBOOOXIEHNE CTPYKTYPHI IPUBOIUT K TOMY, 4TO €e demMeHT sInUse mpuHuMaeT 3Hade-
Hue False. OTo HyXHO /U1 TOr0, 4TOOBI (PYHKIIUS cOOpa Mycopa MOIJIa BEpHYTh HE UCIOJIb3ye-
Myto Oouibllie pU3HUECKyI0 maMaTh. Jlemaercs aTo ¢ momombio kHomkK Garbage collect (Coopka
mycopa). UToObl MOCMOTpPETh, Kak 3TO paboTaeT, OYUCTUM 3JIEMEHT MacchBa C MHIEKCOM 41.
Kapra namstu noka He uamenutcs. Ecnu menkuyTs Teneps no kHorke Coopka Mycopa, To Kap-
Ta MaMsATH OOHOBUTCH.

5. IIpoeunpyemblie B naMATH (paijibl

Kak u BuUpTyanbHas mamsith, MpoenupyeMblie (Qaillibl MO3BOJSIOT Pe3epBUPOBATH PETHOH
aJpECHOT0 TIPOCTPAHCTBA U MepeaBaTh eMy (PU3NYECKYIO aMsTh. Paznmnyune MexIy STUMU Me-
XaHU3MaMH 3aKJIK0YaCTCd B TOM, YTO B IOCICAHCM CIIy4dac (1)I/I3I/I‘-IGCK8.$I IIaMsAThb HE BBIACIACTCA
u3 cTpaHuyHOTO (haiina, a 6epercs u3 (aiina, y)xe Haxoasmerocs Ha aucke. Kak Tombko daiin
CIPOCLIMPOBAH B NMaMsTh, K HEMY MOXHO 00paIiaThCs Tak, OyATO OH LIETMKOM B HEE 3arpyKeH.

[Tpoenmpyembie Gailiibl MPUMEHSIOTCS B CICTYIOIIUX CITydasX:
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1) 3arpy3ka u BeimosnHneHne EXE- u DLL-¢aiinoB. DTo mo3BOIsIET CyIIECTBEHHO 3KOHO-
MUTh KaK Ha pazMepe CTpaHU4YHOro (aiiyia, Tak U Ha BPEMEHH, HEOOXOIUMOM JUIsl TIOJTOTOBKU
IPUJIOKEHUS K BBIIOJHEHUIO;

2) opraHmzaius Joctyna K (aiiay IaHHBIX, pa3MEUIeHHOMY Ha jaucke. [Ipu 3ToM MoxHO
UCKJTIOUUTH omepanuu (ailioBoro BBo1a-BpIBOIAa U Oy(hepH3auo ero coaep>xumMoro;

3) pa3geneHue AAHHBIX MEXKIY HECKOJIbKHMHU IMPOLECCAMH, BBIIOJHAEMBIMH Ha OIHOU
MaIlIHHE.

PaccmoTrpum nporece 3arpy3ku u BoinosiHeHus: EXE- u DLL-¢aiinos. [Ipu BemosHeHun
dbyaknun CreateProcess (co3naTh mporiecc) OnepanydoHHas CUCTeMa JCUCTBYET CIEIYIOIIHM
obOpazoM:

1) otsickuBaercs EXE-daiin, ykazaHHbIH B BbI30BE (DYHKIIMHU U, €CJIM OH HE HaWAEH, HO-
BBIN TIpoliecc He co3aaeTcs, a GyHKIus Bo3Bpaiiaet 3HadueHue FALSE;

2) ecnu (paiin HaiiieH, CO3/1aeTCsl HOBBIN OOBEKT sizipa “mporecc”;

3) co3maercs aapecHoe MPOCTPAHCTBO HOBOT'O MPOIIECCa;

4) pesepBHUpyeTCS TaKOH PErvoH aJpecHOro MPOCTPAHCTBA, YTOObI B HEIO MOMECTUIICS
nanHbii EXE-daiin. XKenarenpHoe pacmonokeHHe 3TOr0 pernoHa yKa3bIBaeTCsl BHYTPH CaMOTO
EXE-daiina. [To ymomuanuro 6a3oBsiii aapec EXE-daitra — 0x00400000. ITpu co3nanuu ucrosn-
HsieMoro (haiiina mpuIoKeHus: 6a30BbIiA aJipec MOXKET OBITh U3MEHEH MapaMeTPOM KOMITOHOBIIIH-
ka /BASE;

5) Cucrema otMedaer, uTo (hu3nueckas mamsTh, CBI3aHHAS C 3apE3ePBUPOBAHHBIM PEru-
oHoM, - EXE-daiin Ha nucke, a He CTpaHUYHBIN (Daii.

CnpoeuuposaB EXE-¢aiin Ha anpecHOe TPOCTPaHCTBO IpoIecca, cucTeMa odparaercs K
paszneny EXE-daiina, conepxkamemy cnucok DLL, koTopsle obecriednBaroT mporpamme Heo0-
xonumele ¢yHkiuu. [locne sToro cucrema, Boi3biBas GyHkuuio LoadLibrary, moodepenHo 3a-
rpyxaer ykazanHble DLL-monynu (a mpu HEOOXOAMMOCTH U AOINOJIHUTENbHbIE). Kaxplil pas,
korna s 3arpy3ku DLL BeizbiBaetcst LoadLibrary, onepallioHHasl CUCTeMa BBITIOTHSET ACH-
CTBUSl, aHAJIOTUYHBIE ONKMCAHHBIM BbIIIE B 1. 4 U 5.

Ecnu cucrema nmo kakoi-nu6o npuunHe He cBskeT EXE-¢ailn ¢ HeoOXoauMbIMH eMy
DLL, Ha skpaHe MOSIBUTCS COOTBETCTBYIOIIEE COOOIIIEHUE, a a[pECHOE MPOCTPAHCTBO Mpolecca
U 00BeKT “miporiecc” 0yayT ocBoboxaeHbl. [Ipu aToMm dynkuus CreateProcess BepHET 3HauU€HHUE
FALSE.

ITocne yBsi3ku EXE- nu DLL-}aiinoB ¢ agpecHsIM MPOCTPAHCTBOM Ipoliecca HAauWHaeT
ucnonHATecs crapToBblil kKog EXE-¢aiina. [loakauky crpanun, Oydepusanuio U K3IIUPOBaHUE
BhINosiHsAeT cuctema. Hanmpumep, ecnu kox B EXE-daiine nepexoqur Kk koMaHzae, HE 3arpyxeH-
HOM B OIEepaTHBHYIO NaMsATh, BOZHUKAeT ommnoOka. OOHapyXUB €€, CUcTeMa MepeKaurBaeT HyX-
HYIO CTpaHUIly KoAa u3 oOpa3za ¢ailia Ha cTpaHHUIly ONEepaTUBHOM MaMATH. 3aTeM OTOOpakaeT
CTpaHHUILy ONEPATUBHON MaMATH Ha JIOJDKHBIM y4aCTOK aIpeCHOrO MPOCTPaHCTBA MPOIIECCa, M03-
BOJISISI TIOTOKY TMPOJOJKUTH BBIIIOJIHEHHE KOJa. Bce 9TH omepanuu CKpBIThl OT NMPUIIOKEHUS U
NEPUOANYECKH TOBTOPSIIOTCS IPU KaX/10M MOMBITKE Mpoliecca 0OpaTUTHCS K KOAY WU JaHHbBIM,
OTCYTCTBYIOILIUM B ONIEPATUBHOM MaMATH.

OC mo3BOJISIET MPOEIIUPOBATH HA aJIPECHOE MPOCTPAHCTBO TpoIiecca u ¢aii naHHbIX. J{ms
ATOrO HY)KHO BBIIIOJIHUTB TPU ONEpaLUH:

1) co3naTe UM OTKPBITH OOBEKT Anapa “dain’, uAeHTUGUIUPYIOUINI TUCKOBBIA (aii,
KOTOPBIA IPEANOJIaraeTcss UCIoiIb30BaTh KaK MPOECUUPYEMBIM B aMsTh, JUIsl STOTO MUCHOJIb3YeET-
cs1 dyukuus CreateFile;

2) cozmaTh 0OBEKT sAapa “mpoekius ¢aitna” ¢ nomomsto pynkuuu CreateFileMapping,
9TOOBI COOOIIHUTH CHCTEME pa3mep (aitiia u crmocob JocTyma K HEMy;

3) ykazatb cucteme uepe3 pynkuuto MapViewOfFile, kak cripoelpoBaTh B aJpecHOe
MIPOCTPAHCTBO Ipoliecca OOBEKT “poeKIus (aiiaa” — MeTUKOM UITH YaCTHYHO.

3akoHYMB PabOTy C MPOCLUPYEMBIM B MaMATh (PaiiioM, CIEAyeT BBINOJHUTH TOXKE TPU
ONEpPALNH:
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1) cooOmuTh cucteme 00 OTMEHE MPOCIMPOBAHUS HA aJ[peCHOE MPOCTPAHCTBO IpoIiecca
o0bekTa sapa “npoekuus (aitna”. s atoro npexycmorpena pyukius Unmap ViewOfFile;

2) 3aKpBITh O0BEKT “mpoekuus (aiina”;

3) 3akpbiTh 00bekT ¢aitn. [locnennue nBa NEHCTBUS OCYIIECTBISIOTCS C IOMOIIBIO
byukuuu CloseHandle.

OcTaHoBUMCS Telepb Ha BO3MOKHOCTH Pa3/IeNIeHUs JTaHHBIX MEXy HECKOJIbKHUMH IpO-
[IeCCaMU, BBITIOIHIEMBIMU Ha 01HOM Mammue. Co3aBaTh (paiiil Ha IMCKE M XPaHUTh TaM JIaHHbIE
TOJIBKO € 3TOH 1enbio HeynoOHo. [Toatomy B Windows mpenycMOTpeHa BO3MOKHOCTh IPOEIH-
poBaHus (HaiIOB HEMOCPEICTBEHHO Ha (PU3MUECKYIO MaMsTh U3 CTPAaHWYHOTO (hailna, a He U3
CHEIHMAIbHO CO3/1aBaeMOT0 AUCKOBOIO (paiiyia. ITOT crocod mpolie CTaHAapTHOTO0, OCHOBAHHOTO
Ha CO3JaHUU JUCKOBOTO (haiisia, MPOeHUpPyeMOro B MaMsTh.

Co3nmaB 0o0BeKT “mpoeknus ¢aina” ¥ COpoeHHUpPOBaB €ro MPECTaBICHUE Ha aIpecHOe
IPOCTPAHCTBO CBOETO MPOLIECCa, €r0 MOXKHO MCITOJIb30BaTh TaK XKe, KaK U JI000# Ipyroil pernoxn
namsTd. [1jis Toro 4ToObl IaHHBIE CTAJIM AOCTYIHBI IPYTHM IpolleccaM, HY>KHO BbI3BaTh (DYHK-
uuto CreateFileMapping u niepenath B napameTpe pszName CTPOKY C HYJIEBBIM CHUMBOJIOM B
KoHIle. Toraa mocTopoHHKME MPOIECCH, €CIIM UM MOHAI00UTCS JOCTYII K 3TOMY Ke daiiny, cMo-
ryT BoI3Bath CreateFileMapping nmu OpenFileMapping u epeats ei To ke UM

Korna Heo6xoauMocTh B AOCTyIE K O0BEKTY “mpoekuus ¢aiina” oTnaaer, mporecc A0J-
kel BbI3BaTh QyHKIMIO CloseHandle. Kak Toibko Bce ommcarenu 00bekTa OyayT 3aKpBITHI, CH-
cTemMa OCBOOOJMT MaMsTh, IEPEIAHHYIO U3 CTPAHUYHOTO (aiina.

Iporpamma MMFShare wunocTpupyeT, Kak MNPOUCXOAUT OOMEH JaHHBIMH MEXIY
IByMs U OoJiee mpolieccaMu ¢ OMOIIbIO (hailIoB, MPoeUUpPYEeMbIX B MaMsaTh. [l nmpoBeneHus
IKCIIEPUMEHTA HYXHO 3aIlyCTUTh MHHAMYM JIB€ KOIHUH Mporpammbl. KakIIplid SK3eMIUIsIp mpo-
TpaMMBbI CO3JIaCT CBOE AMAIOTOBOE OKHO.

UYroObl mepeciarh JaHHBIC U3 OJHOW KOMHMU MPOTPaMMBI B IPYTYIO, HY’)KHO HaOpaTh Ka-
KOi-HuOyb TekcT B nosie Data, a 3aTem mienkHyTh kHOnKy Create mapping of Data. ITporpamma
BbI30BeT QyHKIUIO CreateFileMapping, 94To0bl co3/1aTh 00BEKT “Iipoekius (aiina” pazmepom 4
Ko6aiit u npucBouts emy umst MMFSharedData (pecypchbl BLIENSIOTCS 00bEKTY U3 CTPAHUYHO-
ro ¢aiina). YBumeB, 4T0 0OOBEKT C TAKUM UMEHEM CYIIECTBYET, IIPOrpaMma BBIACT COOOIIEHUE,
4TO HE MOXKET CO37aTh 0OBEKT. A eClli TaKOro 0ObEKTa HeT, CIIPOELUPYET MpeicTaBleHne (aii-
Jla Ha a/IpeCHOe IMPOCTPAHCTBO Ipoliecca U CKOMUPYET JaHHble U3 nosig Data B mpoenupyemslit
daiin.

Jlanee mporpaMMa MpeKpaTuT MpoenupoBaTh NnpeacTaBieHue ¢aiia, OTKIYUT KHOMKY
Create mapping of Data u aktuBusupyet kHonky Close Mapping of Data. Ha ator MomeHT mpo-
enupyeMbiid B aMaTh ¢aiin ¢ umenem MMFSharedDATA Oynet mpocTo TIe-TO HAXOIUTHCS B
CHUCTEME U HUKAKHE MPOLIECCHI I0KA HE IPOELUPYIOT IPECTABICHUE Ha JTaHHBIE, COJIEPKaLINECS
B (haiine.

Ecnu teneps mepedtu B ApYyryro KOIMIO NMPOTrpaMMbl U TaM LIEJIKHYTh KHONKY Open
mapping and get Data, To mporpamma mnomnbITaeTcs HalTH OOBEKT “mpoekius ¢aiina” udepes
byukuuto OpenFileMapping. Ecnu e He ynacTcss HAUTH 00BEKT ¢ TAKUM HMEHEM, OHa BBIIACT
COOTBETCTBYIOIIEee cooluieHre. B nHOM ciiydae oHa cripoelupyeT MpeicTaBiIeHHe 00beKTa Ha
a/IpeCcHOe MPOCTPAHCTBO CBOETO IMpoIecca M CKOMHUPYET JaHHBbIE U3 IMpoerupyeMoro ¢aiia B
nosie Data. Takum 00pa3om, TaHHBIE IEpecIaHbl U3 OJIHOTO Mpoliecca B APYroil.

Knomnka Close Mapping Of Data ciy>kuT a7 3akpbITHS 00beKTa “Tipoekius (aitna”, 4ro
MPUBOJIUT K OCBOOOXKICHHIO (PU3MUECKOM MMaMATH, 3aHUMAaeMOil UM B cTpaHUyHOM ¢aitne. Eciaun
xKe 00BeKT “Tipoekuus (aiina” He CyleCTBYeT, HUKaKoW Apyroil sxzeMiuisap nporpammsl MMF-
Share He cMOXKET OTKPBITH ATOT OOBEKT U MOIY4YUTh OT HEro JaHHbIe. KpoMe Toro, ecnu oauH
HK3EMIUIAP MPOTrpaMMbl co3Jall OOBEKT “Hpoekius (aiina”, TO OCTaJbHBIM MOBTOPUTH €0 CO-
3aHME U TEM CaMbIM Iepe3anucaTh JaHHbIE, coJepaKalecs B Qailie, y)ke He yAacTcsl.

3adanue.

1) N3yunTe BO3MOXXHOCTH MCIOJB30BaHUSI BUPTYAJIbHOW TaMATH JUIs oriepariuii ¢ 00i1b-
IIMMHU MacCUBaMH 0OBEKTOB WJIM CTPYKTYp Ha npumepe nporpammsl VMAlloc.

51



2) V3yunte BO3MOXKHOCTH MPUMEHEHHUS MPOCHUPYEMBIX (DailIoB, JOCTOMHCTBA U HEIO-
cTaTKu 3Toi TexHonorun Windows.

3) 3amycture nBa u 6osee FK3eMIUIPpoB porpammbl MMFShare u npoBenure sxcnepu-
MEHT 110 0OMEHY JJaHHBIMU MEX]y IIPOLIECCaMHU.

6. U3meHenne pasmepa daiijia mnoakauku

®aiia moJKauYKH — 3TO 00JIaCTh KECTKOTO JMCKa, ucnoibzyemas Windows st XpaHeHus
JTAHHBIX ONepaTuBHOM namsaTH. OH CO3/1aeT UILTIO3HIO, YTO CUCTEMA pacrojaraeT 00abIIuM 00b-
€MOM OTIEPAaTUBHOM MaMSTH, YeM 3TO €CTh Ha caMoM Jiene. Exunoi ctparerun paboTsl ¢ daiiinom
IIOJIKaYKH He CyllecTByeT. MHOroe onpeaesnsercss Ha3HaueHUEeM U HACTPOMKOW KOMIIBIOTEpa.

ITo ymonuanuto Windows ynanseT ¢aiii noJkayky Mocie KaXxa0ro ceanca padoThl U Co-
3[@€T €ro B Ipollecce 3arpy3Ku ONepalMoHHON cucteMbl. Pasmep daiisia mOCTOSHHO MeHseTcs
10 MEPE BBIIIOJIHEHUS IPUIIOKEHUI U KOHTPOJIUPYETCS ONEPallMOHHON cucTeMoil. OOBIUHO HcC-
HOJIb3YETCsl €IMHCTBEHHBIN (hailil MOoJKAaYKH, pacloNoKEHHBI Ha TOM K€ JIUCKE, YTO U olepa-
LMOHHAs cucTema. Takod MOAXoJ HEe SBJISETCS JydlMM, U Oojee TOro, MPaKTHUYeCKU BCerna
w10X. B 3TOM citydae BO3HMKAeT HECKOIBKO IPOOIeM.

1) IlamsaTh MOKET HEOXUAAHHO OKa3aThbCsl MCUEPIAHHOW M3-3a TOTO, YTO MPHIIOKEHUE
CO3J1aJI0 Ha KECTKOM JAucKe (aiin Oosblioro oObemMa WM ONEpallMOHHAs cucTeMa 0e3 Impeny-
NPEXICHUS YBEIUYMIAa OTpeOHOCTH (aiiya moakauyku. bonbmioit ¢ain moakadyku NpUBOAUT K
NeQUIUTY TUCKOBOTO IIPOCTPAHCTBA U K YBEJIUUYEHHUIO HEIPOU3BOIUTEIBHBIX 3aTpaT Ha OpraHu-
3aIUI0 CTPAHUYHOTO OOMEHa.

2) daiin noakayku (pparMeHTUPYETCsl, YTO MPUBOJUT HE TOJIBKO K MEAJICHHOMY CUUTBI-
BaHUIO JKECTKOTO AMCKA, HO U K JIONIOJHUTEIbHBIM IIEPEMEILIEHUSM CUUTHIBAOLIEH TOJIOBKH JHC-
Ka, @ B UTOT€ — K CyIIECTBEHHOMY CHIKEHUIO IIPOU3BOJUTEIBLHOCTH.

3) daitn moakavyku PparMEeHTUPYETCsl caM Mo cebe U O4YeHb OBICTPO, MPUYEM TaK, YTO
OJlHa U Ta ke 00JacTh MaMATH MOXKET OKa3aThCid B pa3HbIX MeCTax >KECTKOro Jucka. B stom
cllydae Ja)xxe OTJENbHbIEC MPHIOKEHUS] HE MOTYT MOJYYUTh JOCTYI K MaMsATH 0€3 HECKOJIbKUX
oOpalleHui K JHUCKY.

4) I1pon3BOAUTENHLHOCTh CUCTEMBI I1aJJaeT U B TOM citydae, eciau OC ycTaHOBJIEHa HE Ha
caMOM OBICTPOM M3 JKECTKHUX JAUCKOB, UMEIOIINXCS B KOMIIBIOTEPE.

Hanuume nByx KECTKUX JHUCKOB MOXET J1aTh 3HAYUTENIbHOE MPEUMYIIECTBO MpU
HacTpoiike (aiina moakauku. [y MakcuMainbHO 3(h(EeKTUBHOrO MCIIONIb30BaHMs (aiia moaKay-
KM HY’KHO TaK €ro HaCTpPOUTb, YTOOBI OH pacrojarajics Ha )eCTKOM JHUCKE B BUJAE JOCTaTOUHO
HPOTSDKEHHBIX (PPArMEHTOB (3TO YMEHBIIAET KOJUYECTBO MEpEeMENeHU CUMTHIBAIONIEH TroI0B-
KU, paJUKaIbHO BIUSIOIIMX Ha MPOU3BOAUTENBHOCTH). Kpome Toro, ¢aiin nogkauyku HE0OX011-
MO NEPUOJIMYECKH YIANATh, YTOOBI M30€XaTh ero (parMeHTaluu.

Jlig ycTaHOBKM pa3Mepa ¢aiiia MoAKauKyd HYHO BBIIIOJHUTE CJIEAYIONIYIO MOCJIe0Ba-
TEIbHOCTh AeicTBUM. LIleNKHYTh mpaBol KiIaBUIIEH MBIIIM HA 3Ha4Ke MoW KOMIIBIOTED U BBI-
OpaTh B KOHTEKCTHOM MeHIO cTpoKy CBoricTBa. Ha skpane nosiButcst okHo CBONCTBA CHCTEMBI.

Kpome Toro, cienyer 3aaarh peKUM HCIOJIb30BaHMS NaMmATH. i1 MOIb30BaTENBCKOIO
KOMIIBIOTEpa — ONITUMU3HUPOBATh paboTy IporpaMm, Jjisi cepBepa — CUCTEMHOTO KAIIIa.

Omnpenenenue pa3mepa (¢aityia MoJKaYKU J0 CHUX MOP BBI3BIBAET MHOTOYHMCIICHHbIE JHC-
Kyccu. OCHOBHOE NPaBUJIO 3aKIIOYAETCSs B TOM, YTO MPH HEOOJBUIOM O00BEME ONEepaTUBHOM
namsTy (aiisl MoKayKy J0JKEH ObITh JocTaTouHo OonbimM. [Ipu 6onbiiom o0beme onepaTuB-
HoOM mamsatu (512 M6aiit u Gonee) daiin moakayku MOKHO YMEHbIINTh. CyIIECTBYET BO3MOXK-
HOCTb BOOOIIE JTUKBUAUPOBATH (hailsl MOAKAUKH, BHIIIOJIHUB ONpEAEICHHYI0 HACTPOHKY peecTpa.
OnmHako B 3TOM ciiydae 00beM ONEepPaTUBHON MaMSITH JOJIKEH OBITh TOCTATOYHO OOJIBIINM, JIUIIb
HEMHOTHE CHUCTEMBI 00J1a1at0T M0 J0OHBIMU PECYpCaMHu.

Ilo pexomenmanuy, NPUBEIECHHOW B PS€ NCTOYHUKOB, MOYKHO YCTAHOBHUTH HCXOIHBIN
pasmep ¢ailia moaKauKy, paBHBINA pa3Mepy (U3NYECKON MaMsTH, a MAKCUMaJbHBIN pa3Mep He
OoJiee ABYX pa3MepoB (HU3NUECKON TTaMATH.
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3adanue.

1) Onpenenute 00beM ONEPATHBHON MaMATH KOMIBIOTEPA M PEKOMEHIyeMBbIH 00BbeM
daiina moaKauKH.

2) Kak u310keHO BBIIIE, MPOBEANUTE JePpParMEHTAIMIO JKECTKOTO JHCKa, Ha KOTOPBIN
IPEIoIaraeTcsi HOMECTHTh (pailil moAKauKy, yCTAHOBUTE €T0 JKeIaeMoe 3HaUYCHHE U Mepe3arpy-
3UTE KOMITIBIOTEP.

3) Ouenure noydyeHHbIH Y3 PEKT, MOITyIeHHBIN B pe3yabTaTe U3MEHEHUs 00beMa U pas-
MenieHus (aiina moaAKaYKy.

JlaGoparopnas padora 7. Onepanuonnas cucremMa Windows.
daiinoBas 0e30MaCHOCTH

1. Haznauenue pa3pemennii 1is ¢gaiiios

VYcranaBiuBas TOJIB30BATENSIM OIPENEIICHHBIC pa3pemeHus s (aiijioB M KaTajioroB
(mamok), aIMUHUCTPATOPbl CUCTEMbI MOTYT 3alUILATh KOH(UACHUUAIBHYIO HH(OpPMALMIO OT
HECAaHKIIMOHMPOBAHHOTO J0cTymna. Kakaplii I0Ip30BaTENIb UMEET ONpEACTICHHBIN Ha0op paspe-
HIEHUH Ha JOCTYIl K KOHKPETHOMY OOBEKTY (ailioBoii cMCTeMBbl. AJIMUHUCTPATOP MOKET Ha3Ha-
YUTH ceOs BJIaCNIbIIEM JTF000r0 00bheKTa (hailIoBOM cUCTeMBI (0OOpaTHas repeiaya BIaJIeHUs He-
BO3MOJKHA).

Pa3pemenust nmonp3oBaTens Ha JOCTYN K OObeKTaM (ailyioBoil cucTeMbl paboTalOT IO
OPUHIUITY aAJUTUBHOCTH. DTO 3HAYMT, YTO ACHUCTBYIOLINE pa3pelieHHs] B OTHOILIEHUH KOHKpET-
HOTO (haiiyia WM Katajora o0pa3yroTcs U3 BCEX MPSIMBIX U KOCBEHHBIX pa3pelieHH, Ha3HaYeH-
HBIX I10JIb30BATENIO /7Sl JAHHOT'O 00BEKTa C MOMOILbIO Joruyeckon ¢pynkuuu UJIN.

Jnist Ha3HAYEHUS TI0JIH30BATEIIO MITH TPYIIE pa3pemieHus Ha JOCTYI K HEKOTopomy (aii-
Jy HY’KHO BBIIIOJIHUTb CJIEAYIOLINE ASHCTBUS:

1) lllenkuyTh 1o ¢aiiny npaBoil KHONKOW MBIIIH, BBIOPAaTh B KOHTEKCTHOM MEHIO KOMaH-
ny CBoiicTBa M B OTKpBIBIIEMCS OKHE MeperTH Ha BKJIaAKy be3onacHOCTS.

2) B BepxHeii yactu okHa (I'pynmnsl U noap3oBaTenn) 0TOOpakeH CIHUCOK MOJIb30BaTeNeH
U TPYII, KOTOPBIM YK€ MIPEJOCTaBIEHbI pa3pelleHus Ui JaHHoTo Qaiina. [y nobGaBieHus wiu
yJIaJIeHUs TI0JIh30BATEIS HY)KHO HaXKaTh KHONKY Jl00aBUTh WK Y TAJIATH.

3) B HOBOM OKHe BBECTH MMs HY)KHOTO 00BEKTa (B HallleM Cilydae MOJb30BaTelns), Mpo-
BEPUTH ITO MMsI, HA)KaB KHONIKY [IpoBepuTh MMeHa, Ha)KaTh KHOIIKY 100aBUTH, a 3ateM OK, uTo-
Obl BepHYThCS Ha BKJIA/IKy be3omacHocTs.

4) Tenepb MOYKHO Ha3HAUUTh WJIM 3alIPETUTh CTaHAApTHBIE pa3zpelieHus uist ¢ainos. Ec-
JM HY’)KHO Ha3HAYUTh pa3pelieHus 6ojee eTaabHO 10 BUAAM BO3MOXKHBIX JIEHCTBUH, TO HYKHO
Ha)XaTh KHOMKY J{OTONHUTENBHO, TTOCIIE YeTO B HOBOM OKHE Ha)XaTh KHONKY VI3MEHUTH U B TO-
SIBUBIIIEMCS OKHE BBIOpaTh HY>KHbIE pazpemieHus. JBaxxapl HaxaTh kHonkKy OK (Bo3Bparascek o
OKHaMm), a 3ateM [Ipumenuts u OK.

2. Haznauyenue pa3perieHui A5 NaNoOK

[TocnenoBaTenbHOCTh IEUCTBUNA B 3TOM ClIydae MPaKTHYECKHA HE OTINYAETCA OT Ha3Haye-
HUS paspemieHuid as ¢aiino. s Ha3HaueHHs pa3pelleHuss Ha JOCTYN K KaTajory (Tarke)
MTOJIB30BATENI0 WU TPYIIIE HYXKHO:

1) BeiOpaTh KaTanor u HaxaTh MPaBYI KHOMKY MBIIIA. B KOHTEKCTHOM MEHIO BHIOpATh
koMmaHy CBOMCTBA, MTOCJIE YETO B MOSIBUBIIEMCS OKHE MEPEUTH Ha BKIAIKy be3onmacHOCTb.

2) Kak u B ciyudae paspeuieHuil 1uis ¢aiinoB, npeocTaBiIeHne pa3pelieHuid mojb30BaTe-
JISIM U TPyNIaM BBIMOJIHSAETCS ¢ TOMOIIbI0 KHOMOK Jlo6aBuTh 1 Y nanute. CiMCOK CTaHIapTHBIX
paspelnieHuil B rpynne Pa3pemieHus 1 kartajgora HECKOJIbKO OTJIMYAeTCsl OT Habopa pasperie-
Hult 11 (aiina. Kpome Toro, Hy>)kHO MIOMHUTbB, YTO pa3pelleHus AJs KaTaJloroB pacipOCTpaHsi-
IOTCSl Ha HAXOSALIMECs B HUX (DaifiIbl.

3) B rpynme Pa3pemiennss MOXKHO Ha3HAYWTh WJIU 3alPETUTh CTaHAAPTHBIC pa3pericHus
JUIS KaTaJoroB, aHAJIOTUYHbIE pa3pemeHusM Ut ¢aitioB. YToObl 3a1aTh 0coOble pa3pelieHus
HY>KHO Ha)kaTh KHOIKY J/|OMOJHUTENBHO.
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4) B HOBOM OKHE MO)XHO YCTaHOBUTb JIBa BapuaHTa HacienoBaHHUs paspemeHuil. Ilo
YMOJIYAaHHIO KaTaJIOTU HACIEAYIOT Pa3pelleHus M0JIb30BaTellsl Ha POAUTEIbCKUN Kartanor. Ecin
HacJeJOBaHUE pa3pelleHui HeoOXOIUMO 3alpeTHTh, CleayeT CHATh (uiaxok Hacimemosars oT
POAMUTENBCKOIO 00BEKTA IPUMEHUMBIE K JJOUEPHUM OOBEKTaM pa3pelleHus, 100aBisis UX K sIBHO
3a1aHHBIM B TOM OKHE.

5) Ilocne cHATHA 3HAUKA MOSBIIAETCS OKHO, KOTOPOE MO3BOJIIET BBIOPATH JKeJIaeMblil BU]
HACJICIOBAHMS.

6) UToOBb! BHIIOIHUTE 00JIee TOHKYIO HACTPOMKY JOCTYyINa K Hanke, HY>KHO Ha)kKaTh KHOII-
Ky VI3MEHUTH U B IOSBUBILIEMCS] OKHE YCTAaHOBUTDH TPeOyeMbIE pa3peLICHHUS.

3. Hepez[aqa npasa BJIaACHUSA

[Tonp30BaTens MOKET HA3HAUUTDH Ce0s BJIaJENbIIEM KaKOTO-1H00 00bekTa (HhaiioBOM CcH-
CTEMbI, €CJIM Yy HEro ecTh HeoOXoauMble TpaBa. [ nmepenauu BiiaJIeHUsI UM IPOCMOTPA TEKY-
niero Biajaensia (Qaiina (mamnku), HY>KHO OTKPBITh OKHO CBOMCTBa, mepeitu Ha BKIaIKy bes-
OMacCHOCTh M HAXKATh KHOMKY J[0OMOJHUTETBHO.

B nosiBuBLIEMCs OKHE nepeiiTH Ha Bkiaaky Brnaneneu. Texkyuuil Bnajenel BUAEH B 10J€
Tekywmnmii Bnazgenern 3Toro sneMeHnra. B cnircke 3MeHUTh Biajenbla Ha NEPEYUCIIEHBI MMOJIb30-
BaTeJM, UMEIOIINE MPABO MOJIYUYCHHUS BIaJICHUS JaHHBIM O0BEKTOM. BpIOpaTh HYKHOTO MOJIB30-
BaTelsl U Haxarh KHolKy [Ipumenuts u 3atem OK.

4. Touxkn coequnenuss NTFS

Touku coenuuenus (anamor MoHTHpoBaHUS B UNIX) MO3BOJSIOT OTOOpaXKaTh IEIIEBYIO
Nanky (IMCK) B MMYCTYIO MaNKy, HAXOIAILIYIOCS B IPOCTpaHCTBE UMEH (aitnoBoii cuctembl NTFS
5.0 nokampHOTO KOMIbBIOTEpa. LleneBol mamkoi MOKET CIYXHUTh JII000H JOMYCTHMBIH MyTh
Windows 2000. Touku coenuneHuil (noanepxxkuBatorcs Toibko B NTFS 5.0) mpo3paunsl asns
MPWIOKEHUH, 3TO O3HAYaeT, YTO MPUJIOKEHUE WIIU M0JIb30BaTelb, OCYILIECTBISIONINI TOCTY K
nokanbHOM nmanke NTFS, aBToMaruuecku nepeHanpaiseTcs K Apyroi namke.

Touku coenurenuss NTFS oTinudaroTcsi OT TOUEK COeAMHEHUsI pacipeiesieHHON (aitino-
Boii cuctembl DFS. Tlocneqnue otobpaxaror oOmuid pecypc cetu, ymnpasiasemslii DFS. Takum
pecypcoM MOXeET OBITh JIFOOOU TOMyCTUMBIN 001IHi pecypc ceTu. OgHako 00a cpeacTBa ciykar
JUIS CO3/1aHUsl OOILEro MpOCTPAaHCTBA MMEH XpaHeHus MH(opmainuu. PaccmoTrpute camocTos-
TensHO cpaBHeHUE Touek coeauHenuss DFS u NTFS u ux cpoiicTsa.

Jiis paGoThl C TOYKAMU COCTUHEHHS Ha YPOBHE TOMOB MOXKHO HCIIOJIb30BAaTh CTaHAAPT-
HBIE CPEJICTBA CUCTEMBI — YTHIINTY Mountvol.exe u ocHacTKy YmpaBieHue auckamu. it MOH-
TUpOBaHMs Nanok HyxHa yrunura Linkd (13 Windows 2000 Resource Kit).

C nomouipio yruiauTsl Mountvol MOXHO BBINOJIHUTH CIEAYIOIIME JEHCTBUS:

1) 0TOOpa3uTh KOPHEBYIO MAIKY JIOKAIBHOTO TOMa B HEKOTOpYo 1ieneByto nanky NTFS,
T.€. MOAKIIOUYUTH WX MOHTHUPOBATh TOM;

2) BBIBECTH Ha 3KpaH MHPOPMALKIO O 1ieNeBoi nanke Touku coeaunenuss NTFS, ucnons-
30BaHHOM MPH MOJKIIOYEHUH TOMA;

3) IpoCMOTPETh CHUCOK AOCTYIHBIX JUIsl UCIIOJIb30BaHMs TOMOB (hailIoBOI CHCTEMBI;

4) YHUYTOXXUTH TOYKH TTOJKITIOYEHUS TOMOB.

[Tapamerpsl yrunutsl Mountvol MOKHO MOTY4HTh, BBES B KOMaHIHON CTPOKE €€ NMSI.

JlaGopaTopHnas pa6ora 8 OcnoBsbl padotsl B OC Linux
Linux — MHOro3agayHasi, MHOIOIIOJIb30BaTENIbCKAsl CETEBasl ONEPAIMOHHAS CUCTEMa, MOJI-
ACpKUBaro1asd CTaHAAPThl OTKPBITEIX CUCTEM M MPOTOKOJIBI CETU I/IHTepHeT. Bce xoMmoHeHTHRI

CUCTCMBI, BKJIIOYasA UCXOJHBIC TCKCThI, paCIIPOCTPAHAIOTCA C JIMIIeH3KEeN Ha CBOGOI[HOG KOIIUPO-
BAaHUC N YCTAHOBKY JJIsI HCOTPaHUYCHHOI'O YKUCiia II0JIL30BaTEIICH.
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B co3manum cucteMbl IPUHUMAIOT YYacTHE THICAYM pa3pabOTYMKOB IO BCEMY MHpPY. AB-
TOPCKHE MpaBa Ha KXY U3 MPOrpaMM COXPAHSIOTCS 3a €€ CO3JaTesIMH, CAaMU MPOTrpamMMBbl
CBOOOAHO pacmpocTpaHsioTcss Ha ocHoBe [ly6mwmunoit munensun GNU, mpemycmarpuBaronieit
CBOOOJHOE KOMHpPOBaHHE U MOIU(DUKAIMIO MPOrpamMM C 00s3aTeIbHBIM YKa3aHHUEM aBTOPOB
MEPBUYHBIX KOJOB U 0€3 MmpaBa Ha KOMMEPYECKOE UCIOJIb30BAHHUE.

[Tpeumymiecrsa Linux:

e JlerajbHOE M OecIIaTHOE mojydeHne coBpemenHoi OC;

® BBICOKOE OBICTPOJICICTBUE;

e HaJeXKHAS U yCTOHYMBas paboTa;

®  3alIUTa OT BUPYCOB;

® MpeabsSBICHUE OYCHb CKPOMHBIX TPEeOOBAaHMI K pecypcaM KOMITbIOTEpa M, B TO Ke
BpeMmsi, oueHb d((HEKTHBHOE HCIIOIH30BAHUE BO3MOKHOCTEH, MPEIOCTABISIEMBIX COBPEMEHHBIMU
(B TOM 4HCIIe MHOTOIIPOLIECCOPHBIMU) CHCTEMAMU;

e >(ddexTuBHAT peanu3anusl pexuMa HCTUHHHOW MHOT033Ja9HOCTH,

® TIPOCTOE MHTETPUPOBAHUE KOMITBIOTEPA B JIOKATHHYIO CETh;

e BBINOJIHEHUE MPEJICTAaBICHHBIX B BUJE 3arpy30YHBIX MOJIYJECH NPUKIATHBIX MPO-
rpamm, HanucaHHbIX it npyrux OC;

U TIp.

PaboTa ¢ KOHCOJIbIO

KoHconbl0 Ha3bIBaeTCsI COBOKYITHOCTh OCHOBHBIX YCTPOKNCTB BBOJa MH(OpMAIMH B KOM-
nploTep (KJaBUaTypa U MBIIIb) U BeIBoJA HHPoOpManuu (MOHUTOP). Linux paboTaeT ¢ HECKOIb-
KHUMH TaK Ha3bIBAEMBIMHA BHPTYaJIbHBIMA KOHCOJISIMHU, M3 KOTOPBIX B KaXKJbIii MOMEHT BpEMEHHU
TOJIBKO OJTHAa MOXKET OBITh CBsI3aHA C pealibHOM ((U3UUYECKOI) KOHCONBIO (TO €CTh, SBISETCS aK-
TUBHOM). B manpHeieM ciioBo ' "KOHCOJB" OyeT 0003Ha4YaTh UMEHHO BUPTYaJIbHYIO KOHCOJIb.

KoHconu HymepyroTCsl 1elbIMU MOJIOKUTENFHBIMUA UnciaMu. VX o01ee KOJIM4ecTBO MO-
JKET U3MEHATHCS B 3aBUCHUMOCTH OT HacTpoek OC M OCTHraTh HECKOJBKUX JIECATKOB, XOTS B
CTaH/JapTHOW HACTPOWKE OHO HE MpPEBBIIAeT AecaTu. HeckoiabKo MEepBBIX KOHCOJEH — TEKCTO-
BbI€, Jlajiee UAYT rpapuueckue (B CTaHAAPTHON HACTPONKE — OHA).

[Tpu pabote B rpaduueckoil KOHCONHU JJIsl TOTO YTOOBI C/1€1aTh AKTHBHOM JPYryl0 KOH-
€0JIb C HEKOTOPHIM HOMEPOM N, Tpedyercsa HaxkaTh kJjaaBumum [Ctrl]+[Alt]+[Fn], To ecTp,
Hanpumep [Ctrl]+[Alt]+[F2], mpu nepexone B KOHCOIb C HOMEPOM 2.

Ecnu B pe3ynbTaTe 3amycka KOPPEKTHO HACTPOCHHON CHCTEMBI HITH MPH TIEPEX0JIe U3 JIPY-
roif KOHCONIM aKTUBHON CTaHOBUTCS TEKCTOBAs KOHCOJIb, CJIEIyeT BBECTH UM IOJIb30BATEs,
KOTOPOE€ BBOJMTCS B TIO3UIIMIO TEKCTOBOTO Kypcopa mociie nmpuriamenus localhost login: (3aech
cioBo localhost o3HauaeT uMsi KOMIBIOTEpA B JIOKAJTBHOW CETH MO YMOIYAHUIO; 3TO UMSI MOKET
OBITH APYTUM).

B crenyromeii crpoke Oynet BeiBeeHO npurnamnienue Password:

[Tpu Habope mapoJIsi CHMBOJTBI Ha SKpaHe HE MOSBISIOTCS, M Kypcop HE IepeMenaeTcs.

[Tpu HEeBepHOM BBOjE OyAeT MPEITOKEHO MOBTOPHTH BCIO MPOLEAYPY HIACHTH(DUKAINN
nonb3oBareNs. B cioydae yCmemrHoro mpoXOXACHUS UASCHTH(PHUKAIUU TOSBUTCS MPUTIAICHUE
KOMaHJHOTO TIpoIieccopa BUIA:

[user\ name@]localhost dir\ name]$
(user\ name — ums monp3oBarens, a dir\ name — Ha3BaHUE TEKYIIETO KaTanaora).

JanpHeiimas paboTa COCTOUT B 3aIyCKE Pa3IMYHBIX IPOTPAaMM B PEKUME KOMAH/IHOM CTPOKH.
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O0mas cTpykTypa (pailjioBoii CHCTeMbI

daiinoBas cucrema Linux OCHOBaHa Ha MOJIEIH HEPApPXUUYECKOro JepeBa Kataioros. On-
HAKo B Linux OTCYTCTBYET MOHSATHE JOTHYECKOIO YCTPOMCTBA (IMCKA), BCE KATAJIOTH SBISIOTCS
MOJIKATaJIOTaMU €IUHOTO JepeBa M HAYMHAIOTCS C TaK HAa3bIBAEMOTO KOPHEBOTO Karanora. Kop-
HEBOM KaTaJor CUCTeMbl 0003HAYAETCS CUMBOJIOM /, MOKATAION KOPHEBOTO KaTajgora ¢ UMEHEM
karajorl oOo3HauaeTcst /katanorl, mojakarajgor 3TOro karanora /karajorl/katanor2, a dgaii,
HaxoAIuKcsa B Karajore /katayorl o6o3nauaercs /karanorl/daitnl (HuKakoW pa3HUIBI B 000-
3HaYeHUH (ailyIoB U KaTaJOTOB HE CYIIECTBYET).

B umenax (aiijioB U KaTajJoroB MOT'YT BCTPEUATHCS MPAKTHUECKH JIIOOBbIE CUMBOJIBI (TIpH-
YeM IMPONUCHBIE U CTPOYHbIE OYKBBI PA3JIMYAIOTCS), OJHAKO JAJIEKO HE BCE MPOrpaMMbl MOTYT
paboTaTh ¢ IMEHaMH, B KOTOPBIX HCIIONB3YETCs, HAaIpUMep, CUMBOJI 3Be3aouka (*). Heobxoqu-
MO TNPOSABIATH 0COOYI0 OCTOPOXKHOCTh U IIpU padote ¢ (ailnaMu, coepKaluMi B UMEHaX CHM-
BOJIBI C KOJITaMH, TIPEBbIMAOMMMuU 127 (HarpumMep, OyKBBI HAITHOHAIBHBIX aJI(aBUTOB).

Nmena ¢pu3nvecknx yCTpONCTB KOMITBIOTEPA BBHITTISAAT KaKk MMeHa (haiiioB B MOAKATAJIOTE
nepBoro ypoBHs /dev (4 IeHCTBUTENBHO ABISAIOTCS (aiinamu ocoboro Buaa). Pasmenst sxecTkoro
mcka ¢ uarepdeiicom IDE (EIDE) umeror nmena Buna /dev/hdXY, rae X ato ogna u3 OykB a, b,
¢, d, obo3Hauaromue COOTBETCTBEHHO ¢ 1 mo 4 ¢usuyeckuit auck (ot Primary Master mo
Secondary Slave), a Y uncno, o603Havaromee HoMep pasjienna Ha JUCKe (pa3/esibl HyMepyIOTCs B
TOM TOPSJIKE, B KOTOPOM OHH IIEPEYUCIICHBI B TAOJHIC pa3zieiioB mucka). Hampumep, enuH-
CTBEHHBIH pa3zaen BToporo (Slave) mucka, mprcoeIMHEHHOTO K iepBUuYHOMY (Primary) KOHTpoI-
nepy, oboznavaercs /dev/hdbl.

IIpucoennnenne apyrux ¢aijioBbIxX cucTeM (MOHTHPOBAHUE YCTPOICTB)

Jlns Toro yToOBl ClieNaTh JOCTYNHBIMH (DaiIOBbIE CHCTEMBI, pa3MellleHHble Ha (u3nde-
CKHX YCTpOMICTBax, TpeOyeTCcs COBMECTUTh KOPHEBbIE KAaTaJIOI'M 3TUX YCTPOMCTB C HEKOTOPHIMHU
nojkatanoramu ¢ainoBoil cucTeMbl. JTa omnepanus Ha3bIBaeTC] MOHTHPOBAHUEM YCTpPOMCTBA.
Kectkre aucku OOBIYHO MOHTHPYIOTCSI MPHU 3alyCKE CHCTEMbI (HallpUMep, OCHOBHOW pas3zien
ycTaHOBKM Linux, MOHTHpYeTCsl B KOPHEBOW KaTaJior /), OIHAKO UX MOKHO MOHTHPOBATb U OT-
JEIIBHO.

Jlpyrue ycTpoiicTBa, HanpuMmep, TUCKOBOIbI JJisl THOKUX UCKOB A: (ycrpoiictBo /dev/fd0)
u B: (/dev/fdl) u quckoBog CD-ROM (/dev/cdrom), MOHTUPYIOTCS TIO MEpe HEOOXOIUMOCTH.

ITo okoHuaHMM PabOTHI C YCTPOMCTBAMU OHM Pa3MOHTHUPYIOTCS, U pa3MELICHHbIE Ha HUX
(aibl CTaHOBATCSA HEAOCTYNHBIMU. JIJIsl )KECTKUX JUCKOB 3TO JNEHCTBUE OOBIYHO BBHIMOIHSIETCS
ABTOMATHUYECKH NPU OTKIIIOYEHUU cucTeMbl. MHaue oOcTouT aeno ¢ rubkumu auckamu u CD-
ROM: cooTBeTcTBYyIOIIME YCTPOHCTBA HEOOXOIUMO Pa3MOHTHUPOBATH MEPEN TEM KaK YAAJATh U3
KOMIIBIOTEpPA HOCUTEIIH.

Henp3s ymanuTh KOMIakT-AMCK M3 HEPA3MOHTUPOBAHHOI'O NMpHBOJA (YCTPOWCTBO HE pea-
TUPYET Ha KHOIIKY U3BJIEUEHUs).

Komanna MOHTHpOBaHUS yCTPONCTBA UMEET BUIL:

mount -t TUN_(ailyIoBON CHUCTEMBI YCTPOWCTBO KaTaIor

[TapameTrp ycTpoicTBO 3aaeT GU3UIECKOE YCTPOMCTBO B BBHIMICONMHMCAHHOM (hopmarte, ma-
paMeTp KaTajor TOYKY MOHTHPOBaHUS (KaTajor OOIIEero JepeBa KaTajJoroB, ¢ KOTOPHIM Oyer
COBMEIIIEH KOPHEBOM KaTaJIOT YCTPOWCTBA, KaTaJIor JOJDKEH CyLIECTBOBAaTh U OBITh IYCT), Mapa-
MeTp TUN_(haiIoBOM CHCTEMBI KIIFOYEBOE CIIOBO, 0003HAUaloIIee CTaH1apT, B KOTOPOM 3aIlUChI-
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BAIOTCsl Ha yCTpoiicTBe (hailnbl u katanoru. Yame Bcero Bam MOTyT BCTpPETUTHCS CIEAYIOIIUE
TUIIBI (DAKIOBBIX CHCTEM:
ext2
daiinoBas cuctemMa, UCIoJib3yemas B pazzenax xectkoro qucka GNU/Linux;
1509660
¢aiinoBas cuctemMa, ucnoJyibzyemas Ha 6onbimHcTBe CD-ROM;
vfat
daiinoBas cucrema, ucnosibdyemas (¢ BapuanusimMu) B MS-DOS u Windows 9x miis sKecTKux
JIMICKOB M JICKET (BKJIOYAeT B ceOs cucrembl, B TepMuHonorun Windows HasbiBaromuecst FAT
u FAT32).
Takum o6paszom, 4ToObl cMoHTHpOBaTh NpuBo CD-ROM B karanor /MyCD, tpeGyercs
BBECTU KOMaHIy
mount -t 1509660 /dev/cdrom /MyCD

st nByx HamOoJiee CTaHIAPTHBIX CHTYallMd MOXKHO NMPUMEHATH YIPOUICHHBIE (OPMATHI
KOMaH/1 MOHTHPOBaHHS.
Jnst Toro 4ro0bl CMOHTHPOBATh AMCKOBOA A: Ha Katayor /mnt/floppy ¢ aBTOMaTHYecKuM
OIIpe/IeTICHUEM THIIA (aiiIOBON CHUCTEMBI AUCKETE, BBEIUTE
mount /dev/fd0
Jlnst Toro 4yro0sl cMOHTHPOBaTh ArckoBog CD-ROM Ha karanor /mnt/cdrom ¢ aBTomMaru-
YECKHM OTIPE/ICTICHNEM TUIIa (ailJIoBO CHCTEMBI Ha UCKE, BBEAUTE
mount /dev/cdrom
Jl1st TOro 4TOOBI PA3MOHTHPOBATH YCTPOMCTBO, BBEUTE KOMAHTY
umount yCTpOHCTBO
Hanpumep, umount /dev/cdrom

Jlomamnuii kaTajaor

Kaxnp1ii monb3oBaTenb CHUCTEMbl MMEET CBOM JIMYHBIA KaTaJlor, KOTOPBIA HA3bIBACTCS
HaYaJIbHBIM KaTaJIOTOM WX JoMairHuM. [Ipu BXoje B CUCTEMY MOCJe BBOJAa MMEHHU U TIApOJIsl BB
OKa)KETeCh B BaIllleM JUYHOM KaTayiore. VMg HayanbHOro KaTajora IoJb30BaTelsi XpPaHUTCA B
cucremHoi nepemennoit " SHOME".

Karanor moxxer cogepxaTh U Jpyrue karanoru (mojkaraioru). IloaToMy ecTecTBEHHBIM
Croco0OM NpEeACTaBICHUs OpPraHU3alMM KaTaJoroB U (ailjioB sBJISETCS E€peBO KaTajoros. B
mpoiiecce 00Xo/1a ATOro JepeBa, HaUMHasi OT KOPHS, MOKHO HaWTH JTI000M HYKHBIHN (aii.

Karanor siBnsercs cneruanbHbiM (aidjioM, KOTOPBIN CONEPKUT UMEHA (HalIoB, pa3MeIeH-
HBIX B 9TOM KaTaJIOre, a TAK)Ke MMEHa IMTOJIKaTaJoroOB U CChUIKM Ha HUX. Ilo oTHOIIEHHIO K TIOA-
Karajoram, TeKyIIUil KaTajior sSBJsSeTcsl poAuTenbcKkuM (parent directory). J{ns o6o3HaueHus Ka-
TaJIOrOB HUCIIOJIb3YIOTCS CIIENYIOIINE CUCTEMHBIE UMEHA:

. (Touka) - TeKyIIUi KaTaaor

.. (1B TOUKH) - pOIUTENBLCKUI KaTaJIOT, pacloJIOKEHHBIN Ha O/IMH YPOBEHb OJIMKE K KOp-
HIO.

Crpykrypa karanoros Linux

TonbKo 4TO ycTaHOBJIEHHAs cucTeMa Linux uMeeT AepeBo KaTaJloroB CIEAYIOIICH CTPYKTYPHI:
/

KOpPHEBOU KaTaJior.

/bin

OCHOBHbBIE CUCTEMHbBIE TPOIPAMMBI.

/boot
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3arpy3ounslie Qaiisl sapa OC.

/dev

OIMCaHUs YCTPOMCTB KOMIIBIOTEPA.

/etc

KOH(HUTypanroHHbIe (PaliiIbl CUCTEMBI M MTOJIKATAIIOTH C KOH(QUTYpAIIHOHHBIMU (aiiiaMu mpH-
KJIaJHBIX TIPOTPaMM.

/home

HOJKATAIOTH (JOMAaIIHNAE KaTaJIOTH ) NOJIb30BaTeeH.

/lib

IUHAMAYECKUe OMOIMOTEKN.

/lost+found

uH(popManus 00 yJaleHHbIX (aiiax, IpH HEKOTOPBIX YCIOBHX IIOMOTAIOIIAs BOCCTAHOBUTH
JTaHHBIE.

/mnt

MIOJIKATAJIOTH CTaHAAPTHBIC TOYKM MOHTHPOBAHUSI CMEHHBIX YCTPOUCTB, TAKUX KaK TUCKOBOJ
CD-ROM.

/root

JOMAITHUN KaTaJor CYIepIIoyib30BaTelsl.

/sbin

CHCTEMHBIE TIPOTPaMMBI.

/usr

NPUKIIaHbIE TPOTrPaMMbI U OMOJIHOTEKH.

/var

paboyre KaTajaoru mporpaMm.

Crenyer momenaTh CBOM JJIOKYMEHTHI U Ipyrue (ailiibl TOJIKO B CBOM JOMAIIHUI KaTajor.
B Hem MoXHO co37aBaTh JHOOBIE HY)KHBIE MOJKATaJOTH, PYKOBOJCTBYSICH COOOpa)KEHUSMU
ynoOcTBa npejacraBieHus nHpopmauuu. He cienyer BHOCUTh U3MEHEHUS B IpyrHe KaTajuory, 3a
UCKJIIOYEHHEM CIIy4aeB YCTAaHOBKM HOBBIX MPHUKJIATHBIX MPOTrpaMM (B 3TOM ClIydae Hajlo CJelo-
BaTh MHCTPYKLUHU K TUCTPUOYTUBY YCTaHABIMBAaeMOMN MpPOTrpaMMbl) WIM PEIaKTUPOBAHUS KOH-
(GurypanvoHHbIX ¢ailyios.

MHoOronoJib30BaTejibCKHue BO3MOKHOCTH

MHoronosbs30BaTeIbCKie BO3MOKHOCTH CHCTEMBbI Linux MMEIOT MPpUHLUMIHAIBHOE 3Haue-
HHE: TI00LIE JIGﬁCTBPI?I IIOJIB30BAaTECJIA BO3MOKHBI TOJIBKO ITOCJIC I/IZ[GHTI/I(bI/IKaHI/II/I I10JIB30BAaTCJIA C
KaKoH-TM00 U3 perucTpalioHHbIX 3anucei. Linux mpegocTaBiiseT Mojib30BaTe0 BO3MOKHOCTH,
ompenensieMble €ro npaBaMu Ha paboTy ¢ dainamu u katajoramu. CUuUTaeTCs, YTO KaXIbIN
Gaiin npuHaATIEKUT ONpeeIEHHOMY MOJIb30BaTENI0 U ONpeaesIeHHOM TpyIe nmonb3oBateneil. C
KaKIbIM (ail;ioM Tak)ke CBs3aHa TaONWIa MpaB, yKa3bIBaIOIIas, Kakue JACHCTBUA (YTCHHE, 3a-
IIMCh, UCIIOJIHEHUE TIPOTPaMMBbl, OTKPBITHE KaTajaora U HEKOTOPbIE JPYTHE) MOXKET MPEATNPUHHU-
MaTh Biajeneln (aiiia, YWieH Ipymbl, BIajeronei Gainom, u Iponu3BOIbHBIN MOJIb30BATENb.

Kpome peructpaninoHHbIX 3anucell OOBIYHBIX IOJIB30BATENECH CYIIECTBYET TaKkKe peru-
CTpallMOHHasl 3alliCh CYNEPIOIb30BaATENS C 3ape3ePBUPOBAHHBIM UMEHEM root. Cyneprnosnbp3oBa-
TE€JIb MOXET BBINOJIHATH JIIO0BIE JOMYCTUMbIE ACHCTBHS C JIIOOBIM (ailioM, HE3aBUCUMO OT TOTO,
KTO SIBJIIETCSI €r0 BJIaJIeNblieM U KakoBa Tabuuia npas 3Toro ¢aitna. Kpome toro, cynepmnonb3o-
BaTellb MOXKET M3MEHATHh MH(OpManuio o Biajenblle Jodoro (aiina u ero tabmumy mnpas. A
TaKXe CYNEepIIob30BaTeNb 00J1a1aeT 3HAYUTENBHO 00JIee IMUPOKUMH MTPaBaMu, HE CBSA3aHHBIMU
¢ (halIOBBIMH OTICPAITUSIMH.

58



Co3maHue Tpymim, COCTOSIIMX U3 TOJb30BaTENeH, COBMECTHO padOTaIOUIMX HaJa OIlpese-
JIEHHBIMU ITPOEKTaMHM, U IPUCBOECHUE KaTaJIoraM, COIepKalluM (haiibl 3TUX POEKTOB, COOTBET-
CTBYIOLIETO aTpuOyTa TpyMIbI-BIaAEIbIla, B COYCTAHUN C HACTPOUKOM TaOIUIIBI MpaB, onpese-
JAIOUINX, KaKMEe UMEHHO OIIEPallMy MOTYT BBINOJIHATH YICHBI 3TOM IPYIIBL, JAET MOLIHBIN HH-
CTPYMEHT I COBMECTHOM pabOThl Ha/l 3alUILEHHBIMU OT IOCTOPOHHETO BMEIIATENILCTBA J1aH-
HBIMH.

JlodaBiieHHe MoJIb30BATEIS

HJ’ISI TOT'0 YTOOBI I[O6aBI/ITB PErUCTpaiMOHHYIO 3aIIiCh OOBIYHOTO IOJIB30BaTCIIA, TpC6y€TC§[
CacIaThb CJICAYIOIICC.

IIepeiinuTe B TEKCTOBYIO KOHCOJIb WIH PEXKUM SMYJIALIUN TEPMUHATIA U BOUAUTE B CUCTEMY

KaK CyIEpIIoJIb30BaTelb. BBequTe B KOMaHJHOW CTPOKE KOMaHIy
adduser uMs_Tonrb30BaTeNs

IJle UMs_I10JIb30BATENs I0JKHO COCTOATh U3 JATUHCKUX OYKB M LM(p ¥ HaYMHATHCS ¢ OykBbl. B
CHUCTEME HE JOJDKHO CYIIECTBOBATH PETHCTPALMOHHOM 3allMCU C TAKHUM K€ UMeHeM. B ciydae
YCIIEIIHOTO 3aBEpPUICHUs ONEepalliy CO3/IaHUsI HOBOW PErMCTPallMOHHOM 3alMcu HUKaKuX co00-
nieHui He Bbigaercs. Co3laHue perucTpalMOHHBIN 3aMiCH MPOUCXOAUT B PEXKHUME, KOI/la BXOJ
H0JIb30BATENsl HEBO3MOXKEH, IOITOMY Uil BHOBb CO3/aHHOTO I0JIb30BaTeNsl HEOOXOIUMO yCTa-
HOBUTBH I1apOJIb.

Komanna adduser co3maeT perucTpalliOHHYIO 3aIHCh ISl HOBOTO TOJI30BaTeNs (ISl 4ero
BHOCHUT U3MEHEHHS B Pl KOHPUTYPALMOHHBIX (hailIoB CUCTEMBI) U CO3AAET JIJIsl HETO TaK Ha3bl-
BAEMBII JOMAITHUK KaTajaor

/home/uMs_noab30BaTENs

coJiepKalliii HEKOTOpble He0OXoauMbIe (aliIbl U MOJKATAIIOTH. DTOT KaTalor U (ailsibl B
HEM MPUHAJIEKAT MOJIb30BATEN0, U OH UMEET MOJIHbIN Habop npaB i paboThl ¢ 3TUMH (Daii-
JIAMH ¥ TIOIKATaJOraMH, a TAKXKe ISl BCEX BHOBH CO3/1aBa€MBIX UM B 3TOM KaTajore 00beKTOB.

VYcTaHOBKA MM CMEHA Maposis

Jlis BBeZeHMsI MapoJisi HOBOTO TMOJIb30BaTeNs WM W3MEHEHMsI Mapoiis CYIIECTBYIOILIETO
BBEJMTE B KOMAaHIHON CTPOKE KOMaH/y

passwd UMs_TIOJTb30BaTEs
B otBer Ha mpurnamienue
New UNIX password:
BBEJMTE MapoJib (IOMYCKAIOTCS JIt0Oble CUMBOJIBI, MPONUCHBIE M CTPOUYHbIE OYKBBI pa3iIHyaroT-
cs). Ha skpane He oToOpaxaroTcsi HUKaKie CUMBOJIBI, U Kypcop Mo Mepe Habopa CUMBOJIOB HE
NEpPEMELIAETCS.

Ecnu BBeneHHBIN Mapojb CIMIIKOM MPOCTOH (Hampumep, KOpode IMIECTH CUMBOJIOB), 00
»TOM OyJlleT BBIAAHO MpeaynpexaeHue, HaunHatomeecs co ciioB BAD PASSWORD (nanee cie-
JyeT ONHMCaHue HEJOCTATKOB MapoJis).

[Toce BBoa mapouist OyJaeT MpeUIoKeHO MOJATBEPANTh BBEACHHBIN Mapoib. B oTBeT Ha
NpUTJIalieHUe
Retype new UNIX password:
BBEJIUTE MApOJIb eIe pas.

B cnydae ycnexa (ecnu aBaxapl ObLT BBEICH OJMHAKOBBIN MTAPOJIb) BBIAACTCS COOOIICHHE
passwd: all authentification tokens updated successfully
¥ TIporpamma 3aBsepimaet padory. Eciau mapoiu, BBeJICHHBIC B TIGPBOM M BO BTOPOM ClIydae,
HE COBIAJAIOT, BBIIAETCS COOOIICHHE
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Sorry, passwords do not match
1 BaM BHOBB mpe/yiaraeTcst BBECTH Mapoib.

YanajieHue nmoJL30BaTe s

WHorma HeoOX0MMO YIaIUTh PETUCTPAIMOHHYIO 3aITUCh TI0JIh30BaTENs (HalpuMep, 3ape-
THCTPUPOBAHHOTO 1O OmmOKe). Jst TOro 4yTOOB! yAaIUTh PErCTPALMOHHYIO 3alUCh MOJIb30Ba-
TEJIsE UMsI\_TOJIb30BaTeNs, HEOOXOAUMO PadOTaTh B TEKCTOBOW KOHCOJIH C IPaBaMU CYIEPIIOIb-
30BaTensl. BBenuTe B KOMaHIHOM CTPOKE KOMaHIy

userdel uMs1_ TIOJIB30BATEISI

Jist TOro 4TOOB! YIANUTh PETUCTPAIIMOHHYIO 3aIUCh, a TAK)KE MPUHAIJICKAIIHNE M10JIb30Ba-
Temo (aiibl, BBEUTE B KOMAHIHON CTPOKE KOMaHY

userdel -r uMsi_TiosIB30BaTENSA

Ota KoMaHa yaaiser katanor /home/umsi_monb30BarTessi U Bce €ro conepkumoe. Daiiibl
JAHHOTO TI0JIB30BAaTENls, PACIOJIOKEHHBIE B JPYTUX MECTaX, HE YAAISIOTCS aBTOMAaTHYECKH, X
HEOOXO0IMMO HAXOJUTh U YIAIATh BPYUHYIO.

VY nanenue (aiiiaoB, MpUHAAIEKABIINX paHee YAAJICHHOMY I0JIb30BATENI0, a TAKXKE 000
JpYroM OCTyNl K HUM (HampuMep, IPOCMOTP) BO3MOKEH TOJBKO C IIpaBaMM CYIEPII0JIb30BaTe-
Js1.

VY nanenue nonap30BaTeNsi HEBO3MOXKHO, €CJIM OH B IaHHBII MOMEHT 3aperucTpUpPOBaH B CH-
cTeMe Wi paboTaeT Kakoi-Tiubo mpolecc, 3amyuieHHbI OT ero HMEHH.

Komananblii mpoueccop

IIpu pabote monp30oBaTenss B TEKCTOBOM KOHCONM WJIM TE€PMHHAIE MEPBUYHBIM AHAIOr
OCYIIECTBIISIET CUCTEMHAs porpaMMma, Ha3blBaeMasi KOMaHIHBIM TporieccopoM. B mpocreiimem
cllyyae 3Ta mporpaMMa BbIJaeT MpUrialleHle U oXujaeT BBojga komaHael. Komanaa npencras-
JsieT 000 MUMS UCTIONHsIEeMOro (haiiyia (IBOMYHOTO WIJIM TEKCTOBOTO, TAaK HA3bIBAEMOTO CKPHUIITA,
HaIMCaHHOTO Ha OJTHOM M3 CIIELHUAIbHBIX KOMaHJIHBIX S3bIKOB) WJIM UMsI BHYTPEHHEH KOMaHJbI
camoro mporeccopa. [To oxkoH4aHWM pabOTHI ATH MPOTPAMMBI, KaK IPAaBHIIO, BO3BPAIIAIOT
yIpaBJIeHUE KOMaHJHOMY IPOLIECCOPY, OJTHAKO MOTYT TaK)ke BO3BpalllaTh yIpaBlIeHUE, HE 3a-
Bepiast padoThI (IPU TOM KOMaHJIHBIN MPOIECCOP BBIAAET MPUTIIANICHUE, a paHee 3aITyIleHHas
nporpaMma npoojikaeT paboTy B (POHOBOM PEXHUME).

Linux MoeT UCIoNb30BaTh pa3Hble KOMaHIHbIE MPOIIECCOPHI, B TOM YHCIIE HECKOIBKO OJ1-
HOBPEMEHHO, OJJHaKO Bawm, BeposiTHee BCero, BCTPETUTCS HanbOoJiee pacrpoCTPpaHEHHBIH U3 HUX
Bash. Shell - unrepnperarop KoMaHHOTO S3bIKa

3anyck KOMaHAbI B (POHOBOM pekuMe (CHMBOJI &)

HexoTopsie koman el shell 3aHrMal0T MHOTO BpeMEHU NP BBHINOJHEHUH. JTH KOMaHAbl MOXKHO

3aImyCTUTh B (DOHOBOM pEKHME C HCIIOJIb30BaHUEM &, OCBOOOXIAasi TEM CAMbIM TEpMHUHAM s

npyrux 3agad. OOt opmar 1 3armycka Komasa B GOHOBOM PEKUME CIICTYIONINMN:
command &

[Tpumeuanue. UnTepaktuBHble KoManab! shell (Hanpumep, read) Henb3s 3amyckath B (POHOBOM
pexHIMe.

IocaenoBaTeibHOE BLINOJHEHHE KOMAaH/ (CUMBO.I ;)
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B omHO# KOMaHIHON CTPOKE BbI MOXKETE yKa3aTh HECKOJIBKO KOMaHJ. DTH KOMaHJbI JOJDKHBI
OBITH pa3/ieJieHbl CUMBOJIOM ; (TOYKA C 3aMsATON) UM CUMBOJIOM & (ammepcany):
commandl; command2; command3

OTMeHa cnenuajJbHOro 3HaYeHus (MeTacCHMBOJI ~ cJdm'")

CumBout \(""ciam") Mo3BoJIIET BaM OTMEHUTD CIICIIMAIBHOE 3HAYCHHUE CIICAYIONIETO 32 HUM CHM-
Boyia. Hanmpumep, y Bac ecth (haiin trail, KOTOpBINA COAEPIKUT CIEAYIONUN TEKCT:

The all * game

was held in Summit.
UYtoObl HaliTH CUMBOJI 3Be3/1049Ka (*) B (haiisie, BOCIIOIb3yWTECh KOMaHAOU grep:

$ grep \* trail

The all * game

$
KOMaHJa grep HaiJeT cUMBOJI * B TeKCT€ U OTOOpA3UT CTPOKY, B KOTOPOi OHa MosiBUiIach. bes
CUMBOJIA \, CHMBOJI 3B€3/I04Ka OyeT nHTeprpeTupoBarbes shell kak MmeTacuMBOIL.

OTMeHa ceNUAJBLHOTO 3HAYEHUS (METACHMBOJI KABBIYKH)

OTMEHUTH CIElUATbHOE 3HAYEHHE CUMBOJIA BBl TaKXKE MOXETE C MOMOIIBI0 METaCHUMBOJIA Ka-
BbIukH. OauHOYHBbIE KaBbIYKH ('...") OTMEHSAIOT CIlelMalbHOE 3HAYEHHE BCEX CHMBOJIOB 3a HC-
KJIFOUEHHEM CaMUX OJIMHOYHBIX KaBbIueK. J[BoiiHbIe KaBbIUKHU (" ...") OTMEHSIOT CIENHAIbHOE
3HAYCHHE BCEX CUMBOJIOB, 32 UCKJIFOUEHHEM CHMBOJIOB JIBOMHBIC KaBbIukHU, $ 1 "(cmaboe ymape-
Hue). Micnonb30BaHne KaBbIYEK YA00HO /It HU(DPOBBIX CIICIUATBHBIX CHMBOJIOB.

Hampuwmep, Bam ¢aiin trail conepkut cTpoky:

He really wondered why? Why??7?
UTo0Bl HATU CTPOKY, COJAEPKAIIYI0 TPU BOMPOCHUTEIBHBIX 3HAKa, BOCHOJB3YHTECh KOMaHAON
grep:

$ grep '7??" trail

He really wondered why? Why??7?

$

HepeHanpaBﬂeHue BBOJAa M BbIBOJAA

B cucreme Linux HekoTOphle KOMaHAbl OKHUJAIOT BBOJ TOJIBKO C KJaBUATYpbI (CTaHIApT-
HBII BBOJ) U GOJBIIMHCTBO KOMaH] 0TOOpa)kaloT CBOM BBIBOJ Ha dKpaHe TepMHHAJA (CTaHIapT-
HBIH BbIBOA). OHAKO cucTeMa Linux mo3BosisieT BaM MepeHanpaBisTh BBOJ U BBIBOJ B (ailiibl U
pOTpaMMBl, T.€. BBl MOXKeTe cka3ath shell:

B35Th BBOJ U3 (haiina, a HE C KJIaBUATYpHI;

nocyarth BbIBOJ B (hailil, a He Ha TEPMUHAT;

HCIIOJIB30BATh MMPOTpaMMy KaK MCXOIHBIE JAaHHBIE JIJIS APYTOW MPOTrpaMMBI.

UtoOBI IEpeHaNpaBUTh BBOJ, YKAKUTE B KOMAHIHOW CTPOKE TMOCJE 3HAKa "MeHbIe dyeMm"
(<) ums ¢aiina:
command < ums\ aiina
UToObl epeHanpaBUTh BBIBOJ, YKAKUTE B KOMaHJAHON CTPOKe Mocye 3Haka "0oiblie dyem"
(>) ums daiina:
command > ums\ daiina
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[Tpumeuanue. Ecin Bl mepeHamnpaBuTe BBHIBOJ B YXKe CYLIECTBYIOMIMHA (hailyl, TO BBIBOA
Balllell KOMaH/Ibl 3aMEHUT COJEPKUMOE CYLECTBYIOLIETO (haiiia.

[Tepen TeM, kak HepeHANpaBUTh BHIBOJ KOMaH/ABl B KOHKpPETHBIH (aiinm ydeaurech, 4To
9TOT (aiin He cymecTByeT. shell He mpeaynpexaaer, 4To BBHIIOIHIET NEPE3anuch CYIIECTBYIO-
miero ¢aiina.

Jd0o0aBUTH BHIBO/ B CYHIECTBYIOIIMIA (pait

YroObl 100aBUTH BHIBOJ B CYIICCTBYIOIIUH (aill 1 HE pa3pylIUTh €ro, BBl MOXETE BOC-
MOJIb30BATHCSI CUMBOJIOM »:
command >> ums_(aiina

KOMaHI[a cat meyaraetr COACPIKNMOC (1)&1‘/‘IJIOB, HMCHA KOTOPBIX SABJIAIOTCS €€ apryMCHTaAMU,
B CTaHI[apTHHﬁ BBIBOJ.

KOMﬁI/IHHpOBaHHe (l)OHOBOl"O PeKuMa 1 nepeHanpaBJI€HU BbIBOJA

Kornma xomanpia 3amymeHa B GOHOBOM peXHUME, TO BBIBOJI €€ Ie4aTaeTcsl Ha dKpaHe Tep-
MuHana. W ecnu BBl MCIIONIb3yeTe TEPMHUHAI B TO K€ BpeMsl Ul BBIIIOJHEHUS APYIHX 3a/ad, TO
BbIBOJI ()OHOBOM 3a1aun OyneT npephiBaTh Bauly padory. OJIHaKo, €Cliu IepEeHaNpaBUTh BbIBOJI B
¢aiin, To BBl CMOXKETE CIIOKOWHO padoTaTh.

[Mos1yuyuTh coCTOsIHME 3aNyIIIEHHOT0 Mpolecca

KoManza ps maeT BaM COCTOSIHHME BCEX IPOLIECCOB, 3alyLICHHBIX HA JIAHHBIM MOMEHT.
Hampumep, Bbl MoXkeTe UCHOIb30BaTh KOMaHAY PS, YTOOBI IPOCMOTPETH COCTOSIHME BCEX IMPO-
IIECCOB, KOTOpBIE 3aMyIIEHbI B (HOHOBOM peKUME, IPUMEHUB CUMBOJI &.

B cnenytomem noamyHkTe o0Cykaaercsi BONpoc, Kak npuMeHuts Homep PID (upentudu-
KaTop Ipoliecca), 4To0bl OCTAHOBUTH BhINIOJHEHHE KoMaH bl PID sBisieTcst yHUKaIbHBIM HOMeE-
pOM, KOTOphIi cucTteMa Linux HazHadaeT KakJOMy aKTUBHOMY IIpOLECCY.

OOpaTuTe BHHMaHue, 4To cucreMa pacrnedarana Homep PID nns komaHawl grep Tak ke,
KaK M Ui BCEeX JPYTUX 3alyIIeHHBIX MPOIECCOB: /Ul CaMOM KOMaHbl ps U KOMaH[bl bash, ko-
Topasi ObLiIa 3aMmyIleHa BO BpeMsl Balllel perucTpaluu.

Mo0XHO TIPHOCTAaHOBHUTHh W BHOBB 3aITyCTHUTh MPOTPAMMY, €CJIM B Ballled CHCTEME MpPEery-
cMoTpeHa (pyHKIMS yrpaBieHus 3agaHusMu. Komanga jobs BbIaeT CIHCOK TEKYIIUX (POHOBBIX
MPOIIECCOB, 3aMyIIEHHBIX WIH MpUOCTaHOBICHHBIX. KoMaHa jobs nomomuutensHo K PID pacme-
yatbiBaeT uaeHtudukarop 3aganus (JID) u ums 3aganus. UToObl BHOBB 3aIyCTUTh PUOCTAHOB-
JICHHOE 3aJaHue, TM00 BO300HOBUTH (POHOBBIN IMpoliecC B ONEPATUBHOM pPEXHUME, BaM HE00XO-
numo 3Hath JID. JID pacnedarsiBaeTcsa Ha 3KpaHe KaKIbld pa3, KOrAa Bbl BBOJUTE KOMaHy 3a-
MyCcKa WJIM OCTaHOBa Mpolecca. Ecinu Bbl BBenETE:

jobs
TO Ha DKpaHe TOSIBUTCS Cleayroas nHpopManus:
[JID] - Stopped (signal) <ums 3amanus>
1581071
[JID] + Running  <wuwms 3amanus>

3aBeplIeHHE AKTHBHBIX IIPOLIECCOB
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Komanna kill 3aBepiiaer akTuBHBIE TIpoliecchl B (POHOBOM PEKHMME M KOMaHJa Stop mpu-
OCTaHaBIIMBACT BPEMEHHO Iporecchl. O0mwmii popMaT 3TUX KOMaHI!

kill PID

W

stop JID

OOpaTtuTe BHUMaHUE, YTO BBl HE MOKETE 3aBepIIaTh (HOHOBBIE 33aJaHUSI HA)KATHEM KIIABUII
BREAK wunu DEL.

[Tocie Toro kak cMUCTeMa BBIJACT OTBET Ha 3allpoOC, HAa JKpaHE IMOSIBHUTCS IMOjACKa3ka $,
O3Hayarolas, 4To mpouecc 3aBepuieH. Eciu cuctema He Haljer ykazanHbli PID, To mosBuTCs
coobuienue 06 omuoke:

No such process

UToOBI IPUOCTAHOBUTH ONEPATUBHBIN MPOIECC (€CU aKTUBHA (PYHKIIHS YIIPABJICHUS 3a/1a-
HUsIMU), BBeauTe *Z. Ha sxpaHe mosiBUTCS CleyIolIee COO0IIeHue:

<JID> Stopped(user) <wumsi 3a1aHUST>

3anyc1c OCTAHOBJICHHOTO 3aJ1aHUSA

Ecmu QyHKIus ynpaBieHus: 3aaHUSIMH aKTUBHA, TO BBl MOXKETE BHOBB 3aITyCTHUTh TPH-
OCTaHOBJICHHBIN mpouecc. YTOObI BHOBb 3aIllyCTUTh HPOLIECC, OCTAHOBJIEHHBIM KOMaHAOH stop,
BbI CHa4aJia JOJDKHBI onpeaenuTs JID ¢ momompio KoMaH bl jobs. 3aTeM BbI MOXKETE UCTIONB30-
Barb JID co cnegyromuMu KOMaHaamMu:

fg <JID>

- BO30OHOBJISIET MPUOCTAHOBJIEHHOE 3a/1aHUE WM MEPEBOAMT 3a/laHue U3 (POHOBOTO pexu-
Ma B OIIEPATUBHBIN;

bg <JID>

- BHOBb 3aITyCKaeT MPHUOCTAHOBJICHHOE 33aJJaHUE B JOHOBOM PEXUME.

. Eciu BBI X0THTE, 4TOOBI TIOCIIE BAIIETO BHIXOJA U3 CUCTEMBI MPOIECC B (POHOBOM pPEXUME
IPOJIOJIKAIT BHITTOJHATHCS, TO BaM HEOOXOIMMO UCIIONB30BaTh koManay nohup. Komanaa nohup
UMeeT cienyromuii popmar:

nohup command &

3aganus:

1. TlepekmrounTech Ha HOBYIO KOHCOJIb, U BOMIUTE MOJIB30BATEIEM USET, TApOJIb USET.
CmonTupyiite u pasmontupyire npusog CD-ROM, u nuckoBoa B karasnor /CD u
/Floppy cOOTBETCTBEHHO

3. Tlepeitnure B katanor /dev (cd) 1 BEIBeIUTE HA IKpaH CIUCOK COJNEPKAIINXCS B HEM

daitnos (Is), 3aTem comepxkumoe 10doro daitna Ha skpaH (cat). [Ipu HeoObxonuMocTH

ucnoJb3yiiTe koMaub! (less u more)

Co3paiite monb30BaTeNs, YCTAHOBUTE €MY Hapoiib, YAAIUTE MOIb30BATEIS.

[TepeitnuTe B manky /home u HaiiguTe B (aiine Labl ctpoky ¢ cumBomom *

Haiinure B aiine Lab2 ctpoky conepxarryro «???7»

Conepxxumoe (aitna Lab2 mobasmsiem nmocie nocnenneid crpoku B (aiin Labl (cat, mepe-

HaTpaBlIEHUE BBIBOIA)

8. Haiitu Bce mosiBieHus ciosa "test" B paitne schedule. 3amyctute komanay grep B poHO-
BOM pEKUMeE U TiepeHarnpaBbTe BbIBOJ B (haiin testfile. 3aTrem BrIBequTE Ha 3KpaH coaep-
xumoe testfile

9. 3amyctute KOMaHay grep (MOMUCK BO Bcex (paiiyax B BallleM TEKYILEM KaTajlore CTPOKU
"word" nmepeHanpaBuB BIBO B (aiii) B GOHOBOM pexuUME, M TIOKAKHUTE KaKk OHA OTO0-
pakaeTcs B CIIMCKE MPOIIECCOB

10. 3aBepiuTe BBIMOJIHEHUE MTPOIECCa grep MPUHYAUTEIBHO.
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11. [ToBropuTe 3a1anue 9 ¢ ucnoap30BaHUEM nohup
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METOANYECKUE PEKOMEHJAIINHA
I CAMOCTOATEJIBHOU PABOTBI CTY IEHTOB

CamocrosTenbHas padoTa M0 TUCIHMILIMHE BKJIIOYACT M3YYCHUE YYEOHOH JIMTepaTyphl,
IIOATrOTOBKA K BBIITIOJIHCHUIO na6opaTopHHx 3aI[aHI/II71 1 OTYCTOB IIO HMX BBIINIOJIHCHHIO, a TAKXKC
MOJIrOTOBKY K TECTHPOBAHUIO MO0 TEOPETUYCCKUM pa3JiesiaM M HENOCPEICTBEHHO K 3aUeTy.

3amanus Kk 1a00paTOpHBIM paboTaM BBIJAIOTCS 3apaHee, Kak MPaBUiIO, Ha TIEPBOM 3aHsI-
THE TEKYIIET0 CEMECTpPa, M ISl UX YCIICIIHOTO WX BBIMOJHEHUS HEOOXOJAUMO TPEABAPUTEIHLHOE
OCBOCHHME TEOPETHUYECKOro Marepuaia. s 3Toro Hapsay ¢ KOHCIEKTaMH MOXHO BOCHOJIB30-
BaThCsl y4eOHO-METOIMUECKUM OOCECIICYCHUEM TSI CAMOCTOSITEIIbHON paboThl, YKa3aHHBIM B pa-
Ooueilt mporpamme.

Jiisi IOATOTOBKU K BBIMOJIHEHHIO JTAOOPATOPHBIX PA0OT M MOBTOPEHUS, YCBOCHUS (U3Y-
YeHHS TPONYIICHHOI0) TEOPETUIECKOr0 MaTepHala CTYIACHTaM PEKOMEHIYETCS CaMOCTOSITEIb-
HO OpraHM30BaTh 110 MECTY NPOKHUBAaHUS JOMOJHHUTEIBHOE pabodee MecTo, 000pYAOBaHHOE
NEpCOHAJIbHBIM KOMIIBIOTCPOM, HOI[KJIIOqéHHI)IM K CCTUu I/IHTepHeT, N YCTAHOBJICHHBIM IIpO-
IpaMMHBIM O0ecrieueHrueM, HeOOXOAUMBIM ISl pa3pabOTKH MPOrpaMM U YKa3aHHOM B pabouyei
nporpamme.

B oryere mo BBIOIHEHUIO 33JaHUIN JTOJDKHBI COJIEPKATHCS CIEAYIONIHMEe CBeneHus: (op-
MYJIMPOBKaA 3aJaHud, X004 €0 BBIIIOJIHCHU A, CKPUHIIOTEI.

WTOroBbIif KOHTPOJIb MPOBOJAMTCS HAa OCHOBAaHHUH IEPEYHEH BOMPOCOB, MPEICTABICHHBIX
B pabouei mporpamme. [loaroroBka K MTOTOBOMY 3aKJIIOYAETCS B M3YYCHHH M TIHIATEIBHOU
npopabOTKE CTYJCHTOM KOHCIIEKTOB JICKIMI M JIA0OPATOPHBIX 3aHSATHH B COOTBETCTBUU C Iie-
pEYHEM BOIIPOCOB, MPEICTABICHHOM B pabodell mporpaMMe JTUCIUTLTHHBL.

OTBeTHI Ha MOCTABJICHHBIE BOMPOCHI CTYJEHT AA€T MOCIIe MPEABAPUTEIBHON MOITOTOBKH.
HpeHOI[aBaTeJ'II) HMECT IMpPaBO 3aJiaTb AONOJHHUTECIBHBIC BOIMPOCHI, €CJIM OTBCT OaH HETIOJIHBIN
WM 3aTPYTHUTENBHO OJJHO3HAYHO OIEHUTH OTBET.
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COJIEP)KAHUE

KPATKOE M3JIOXKEHUE TEOPETUUECKOI'O MATEPUAJIA 3
METOJUYECKUE PEKOMEHJJAIINU K JIABOPATOPHbBIM

SAHATUAM 24
METOJUYECKUE YKA3AHUS JIJISI CAMOCTOSTEJIBHOM PABOTHI

CTYZAEHTOB 65
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