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KoMIibroTEpHBIE TEXHOJIOTUU B PU3HUKE
3JIEMEHTAPHbIX YACTUII,

BBesenuve. UcTopus BhIYUCAUTENBHOU TeXHUKU. OnepaliioOHHbIE
CUCTEMBI.
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J10 TOSIBJIEHUS] KOMIIbIOTEPOB

B nepson nonosmnHe XX Beka onaunka passmBanacb 6e3 npuMeHeHNs1 KOMMbIOTEPOB.
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OnbIT Pe3epdopaa (1911) OTKpbITME HENTPOHA (1932)

Haxxe MoHTe-Kaprno pacyeTbl aaepHoro B3pbiBa (1944) nposoannuck 6e3
KOMMbIOTEPOB — TOSTbKO C MCMNOJIb30BaHNE CHETHbIX MaLWKnH (P.®enHmaH, “Beil,
KOHEYHO, WyTnTe, Muctep ®enHmaH!”)

3 KomnbtoTepHble TexHonornm B OY. BeeaeHnue. JloraweHko U.b.
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KOMITbIOTEPHOU 3PbI
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HaunHasa ¢ 1950-x rogos, KOMMbOTEPLI BCE Yalle U Wwmnpe Ncnosib3oBasinCb npu
npoBeaeHnn 3KCNepmMmMeHTOB.

(b)

(c)

OTKpbITUE aHTUMPOTOHA
(1955)

CCL: dhoTtorpacuposaHue
avcnnest ocuunnorpada

PLAN VIEW

57 Ft.to
internal target

Helium Bag

Scintillotor.

Water
Cerenkov

OTkpbiTMEe CP-HapyweHund
(1964)

KomnbtoTepHass CCL n
nporpamMmma aHanmsa gaHHbIX

4 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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CoBpeMeHHbIU 3KCIIEPUMEHT
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MexaHun4deckune komnoroTepsbl (1)

MCTOpl/IFl BbIMNCITNTETbHbBIX MaAalLLUH Ha4vYallaCb MHOIo BEKOB Ha3az.

Al ¥ = 'Wh - i
13-pa3psagHbli cymmaTop
NeoHapao Aa BuHum (1452- [NackanvHa” (1642)
1510) [MepBasi aBTOMaTn4ecKas
Cymmatop
Maumha Lnkkapaa (1623) ABTOMaTUYECKWIt NEPEHOC
MonyasTomarneckas [,eCSITKOB, AONOSTHUTENbHbIN
CyMmmaTtop, YMHOXUTEb, kon
XpaHeHune
NPOMEKYTOYHOTO ®Pun3nkm (acTpoHOMbI BEAb
pesynbTaTa &  n3nkn?) yxe gaBHO
Ncnonb3oBanach NCNOoNb3YT KOMMbIOTEPHI!
N.Kennepom

6 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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MexaHun4eckne komnboTepsbl (2)

ApudpmomeTp JlendbHunua (1673)
12-pa3pagHbli aBTOMaTUYECKNI
CyMMaTop, BbluMTaTerb, YMHOXUTENb,

aenuntenbs, BbIYUCNEHWE KBaApaTHbIX ApudgpmomeTp OgHepa
KOpHeu (1874)
Bbinyckanca go 70-x rogos
ApucpmomeTp Tomaca — cepunHo XX cTonetus

Bbinyckancs ¢ 1818 oo 1900

7 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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PasHocTHasa mawunHa babbunxa

« 1797 - ".[1pOHN NpeanoXxuns cxemy
opraHn3aunmn BelYUCIEHWUI: - v o
1. [locTpoeHne maTtemMmaTU4ECKON j '
CXeMbl
2. Onpepenenue
nocnenoBaTeribHOCTM onepauunm
(nporpammmpoBaHue)
3. BbIinosnHeHue nporpammel

« 1802 — XK. XKakkap nsobpen
nepdokapTbl ANs NPOrpamMmMmnpoBaHns
TKaLIKOro CTaHKa

* 1820 - PasHocTHas MalluuHa
Y.5266uaxa, npeaHasHavyeHHaa ans
pelueHna aupdepeHumanbHbIX
ypaBHEHU 1 TabynmpoBaHus
MHOIO4SIEHOB

» JKecTKo 3agaHHas nporpamma
* [lonHocTbO aBTOMAaTUYECKaS

Hanuyue namsatum
8 ¢ Hanunuue anHIfglpaDrOTeprle TexHonornn B ®3Y. BeegeHnune. JloraweHko U.B.
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AHanuTnyeckasa mawmnHa babbumka

» 1840 — AHanuTnyeckast MmalumHa
Y.Babbuaxa
1. [NporpammHoe ynpaBsneHue
2. Paspenenuve namatu (“cknag’) m
Bbluncnutens (“menbHunua’)

3. PaspgeneHue komaHa 1 AaHHbIX
T y

Ana JlaBnewvc — nepBbIv NporpamMmmMmucT y
*NpeanoXxuna U1Kmbl, NoAnporpaMmbi, y acTb MaIJJVIHb%I/I3 My3es.
YCIOBHbIe Nepexomb allMHa HUKoraa He Obina nocTpoeHa

*Hanmcana anropnTMmbl ons aHannTn4ecKkoun
MgaLUI/IHbI KomnbtoTepHble TexHonorum B @34, Beegenne. Jlorawenko U.b.
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IneKkTpomMmexaHn4yeckme MallnHbl

B Hauyane XX BeKka NosiBUNMUCh 3rieKTpoMexXaHU4YeCckme MaLlmnHbI

» CyeTHO-NepdopaUmOHHbIE

MaLLWHBI
LLlnpoko ncnonb3oBanucs B
nepBon NOSIOBMHE XX
CTONETMS B CTaTUCTUYECKUNX
nccrnegoBaHusax

« Mawwnbl K.Lly3e (FTepmanms) ‘%@%@"&w@mm |
Z-1(1937), Z-2 (1939),... 23 el

* Mawunnb! [x.Ctnbuua (CLUA)
Bell-1 (1939), Bell-2 (1942),

 MawuHbl [.OnkeHa

ark-1 gl 943%
9TUX MalUMHAaX UCMOSb30Banuch Kak pene, Tak  MexaHu4eckme

9NeMeHThI
BmecTo fecatuyHom cucTeMbl Ha4anm UCnosib3oBaTh ABOUYHYIO CUCTEMY
Beog nHdopmauum Yepes nepdokapTbl Unu nepdoneHThI

Hanunyne otHocuTenbHO 60nbLLOW NaMATU
10 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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[lepBas yHuBepcanbHas anekTpoHHasa MalluHa

14 peBpans 1946 .
npeactasneH ENIAC
(Electronic Numerical
Integrator and
Calculator) — nepagd
namnoBas 9BM.

30 TOHH, ~20000 namn,
namMm4aTtb Ha 20 10-
pa3pagHbIX Ynucern

bbicTpooencTeune B
1000 pa3 bonbLue
MeXaHN4eCcKnx maLlinH!

[TporpammunpoBaHue ¢
NOMOLLbIO NEePEMBIYEK.

11 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.



[puMepbl NepBbIX KOMMNbIOTEPOB apXUTERRILT ™
doH HenmaHa
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EDVAC (Electronic Discrete Variable UNIVAC (UNIVersal Automatic Computer)
Automatic Computer) (1951) (1951)
6000 namm, 5000 namn,
namaTb 1000 44-OMTOBbLIX CIIOB namsaTb 1000 12-pa3paaHbiX Yncern
CnoxeHue 1200 'y, ymHOXeHne 400 'y, CnoxeHwne ~10 kI'y, ymMHOXeHne ~500
ru
12 KomMnbloTepHble mxmnorﬂ%&%!@é@%@? ”%BI%JX%W bin

NpoekKT
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BbluncnurenbH YHUBep-

Cucrema g

Ha3BaHue lNon biN calnbHbI

CYUCIneHusA -

MeXaHU3Mm "

Zuse Z3 (FTepmaHus) 1941 2 OI.-MexaHNn4ecKnn Oa
KomnbloTep AtaHacoBa—beppu y
(CLLIA) 1942 2 ONEKTPOHHbLIN Het
e 1944 2 ONEKTPOHHbLIN Het
(BenukobputaHusa)
FapBapackumn Mapk | — IBM ASCC y
(CLLIA) 1944 10 In.-mexaHndyecknn  Hert
ENIAC (CLUA) 1946 10 ONEKTPOHHbIN [a
MaHuecTepckana manas
3KCNnepuMeHTaribHasa MmalluHa 1948 2 ONEKTPOHHLIN Oa
(Bennko6p.)
EDSAC (BenukobputaHus) 1949 2 ONEKTPOHHbLIN Oa
CSIRAC (ABcTpanus) 1949 2 OJEKTPOHHbIN Oa

13 KomnbroTepHble TexHonornm B @OY. BBeaeHue.

JloraweHko U.B.
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[lepBaga coBeTckass OBM

-
-

M3CM (Manas
9NEKTPOHHO
cyeTHas MalunHa)
(1951)

*6000 namnmn

*3Y 96 16-OUTOBbIX
croB
*boicTpogencTeme
504

14 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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CoBeTckne OBM nepBOro nokoneHus

HasBaHu Noa

AnemeHTHaa bbicTpo- Pa3psan O6bem Ol BHewHAs namMaTb

e BbiNnyck 0asa AEeNCTBU -HOCTb
a e
M3CM 1951 OnNEeKTPOHHbI 3000 16 94 OtcyTcTBYeET
e namMnsbl on/c crosa
BACM-1 1953  ONIeKTPOHHbLI 8 ThIC. 39 2048 Ha MarHuTHbIX
e namnol on/c cnos bapabaHax u
MarHUTHbIX
NeHTax
M-3 1956  OnekTpoHHblI 30 on/c 30 2048 cnoB Ha MarHUTHbIX NeHTax
e namnbl
Ypan-1 1957  ONEKTPOHHbI 100 36 1024 Ha marHuTHbIX neHTax
e namnol on/c CIioB n nepdoneHTte
M-20 1958  OneKTpOHHbI 20 ThIC 45 4096 cnoB Ha MarHUTHbIX
e famnbl n on/c bapabaHax
NOSyNpPOBOAH N MarHUTHbIX JIEHTaX
15

MK&@Mameeprle TexHonornn B ®3Y. BeegeHne. JloraweHko U.B.
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BTtopoe nokonenmne 3BM (1955-1965)

3amMeHa 9neKTPOHHbIX flaMmn Ha TPaH3MUCTOPbLI PE3KOo yBENMYMna
cnocoobHocTn OBM.

1.[pon3BoanTenbHOCTbL BO3pOCHa ¢ A4eCATKOB Ky, A0 coTeH KI'y

2.06bem onepaTMBHOW NAaMATU BO3POC B COTHU pas, 40 COTEH TbICAY CMNOB
3.abapuTbl, 3HepronoTpebneHne N HageXXHOCTb YIYYLLMITUCb Ha MOPSALOK
4.HoBble yCcTpOUCTBa BBOAA-BbIBOAA, NEPBbIE MarHUTHbIE OUCKK

5.CTanu nosBnaTbCA A3bIKM BbICOKOrO YPOBHS

6.MNMakeTHaa obpaboTka

16 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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3apybexHble 9BM 2-ro nokoneHus

IBM 1401

17 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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CoBeTckmne O9BM 2-ro nokoneHud

CeTyHb (1959) - TponyHag norukal

BEACM-6 (1966)
[MepBasa cynep3BM - 1 mnH.on./c
KoHBewnep, look-ahead,

BUPTYyalrbHad nNnamMaTb

|V|VIHCK 2 (1963) CemelicTso 9BM ypan (1964) 48-6butoBble cnosa, 10 MI'y
Bbinyckanace oo 1987

18 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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TpeTtbe nokoneHne OBM (1965-1980)

3aMeHa TPaH3UCTOPOB Ha UHTEerpanbHble CXEMbl NPUBENA K NOABEHNIO
KayecTBeHHO HOBbIX cnocobHocTen OBM:

Mwukponpoueccopsbl
MHoronpoueccopHble CUCTEMDbI
BupTyanbHas namMsTb

BVIpTyaJ'IbeIe MaLUNHbI

A

Pa3geneHune BpeMeHu

[loMmnmoO 3TOro, B 3TOT nepunoa nponcxoanT 6bICprII7I POCT
npon3BoanUTESIbHOCTN, obbema OﬂepaTMBHOVI namMmaTn, Hage>xHoCTn " T.1.

[Meproabl pa3BNUTUS KOMNBIOTEPOB BTOPOrO M TPETLErO NOKONEHUsI 3aMETHO
nepekpbIBanuchb.

19 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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IBM System/360 — System/370

Cemencteo 6onbLmx
OBM
LLInpoko pacnpocTpaHeH:l
B 70-X

EOVHBbIN MaLLMHHBIV KOO l'l
cnonb3oBanca MMKpoKoa

BupTtyansHag namaTtb
BupTyanbHble MaLUnHBbI

ogern 51360 30 Jc0

YacTtoTta, Mly, 1 4
O3Y, kbant 65 512
[MpoussoanTens. x21

20 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.



phys.nsu.ru

PDP-11

CewmencTso MMHlIADCIaEBCM npou3BoACTBa o e 4/34/45/55
| processor

LLInpoko pacnpocTpaHeHbl B 70-X, O4EHb |
nonynsapHbl B yHUBEPCUTETCKON cpeae

OpToroHanbHasa cmctema KomaHg
Eavnas wuHa (UNIBUS, Q-Bus)
Pa3paboTtaH ans maccoBoro
Npon3BOACTBA

16-6utoBble PDP-11 BnocneacTsum
Oblnn 3ameHeHbl 32-outoBon VAX
«Paboune nowaaku» B 60nbLIOM it
KonuyecTBe MU3NYECKUX dlilaliftlall
9KCNEPUMEHTOB

21 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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CoBeTCcKue aHanoru

<, Tt

Cemencteo EC 3BM Cemenctso CM 3BM

22 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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Hawa apa (1980-)

Y10 fanbe?

1.Opa nepcoHarbHbIX KOMMNbIOTEPOB (1980-)

Pa3paboTka Bce bornee pyHkumoHaneHbix CBUC no3sonuna cosgatb
KOMIMbIOTEP HAa OgHOM NnaTe

2.HoBble TexHonormm nepuepumnHbIX YCTPOMNCTB, CUCTEM XPaAHEHUSA, NaMATH
nT.N.
3.Pa3BuTtne ceteBbiX TEXHOMNOMNU

70-e — B nabopaTtopusax

80-e — B YHMBEPCUTETCKOU 1 NpodpeccmnoHanbHom cpeae
90-e — VIHTepHeT BblILLEN B MUP

Cenyac — noBceMecTHOe ncnonb3oBaHue NHTepHeTa

4.00begnHeHe MHOMMxX NpoLeccopoB
cynepkomMmnbloTepHble pepmebl, TPUL, «obnaka»

23 KomnbtoTepHble TexHonornm B OY. BeeaeHnue. JloraweHko U.b.
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COBpeMeHHbIe TUMbl KOMIMbKOTEPOB

M3nHpparimbl
BcTpoeHHble

Mrposble

» 24 KomnbtoTepHble TexHonorni B @3Y. Beegenne. Jlorawexko N.b.
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CoBpEeMEHHbIE TUMbI NPOLIECCOPOB

ApXUTEKTYpPbI NpoLeccopos ‘

CISC
Complex Instruction Set

computer

RISC
'Reduced Instruction Set

Computer

VLIW
Very Long Instruction
Word

MIPS
Minimal Instruction Set

ApPXUTEKTYPHbIE NOAX0AbI

Computer

KomnbtoTepHble TexHonorum B POY. BBeaeHue.

KOHBenep

CynepcKansipHoCTb

BHeo4yepeagHoe
MCNONHEHME

hyperthreading

MHOIoA4epPHOCTb

BEKTOPHbIE
npoLeccopbl

JloraweHko U.B.
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UTo Takoe onepaumoHHasa cuctema?

— ~
{ Monb3oBaTensCKMe nporpammesl
bpaysep, no4Ta, Urpbl, ...
PesuM (6paysep, ) ATpbl,...)
pavore Monb3oBaTensckMini MHTEpdEnc MporpammHoe
nonb3oBaTens obecrneyenme
Pexum
OnepaunoHHas cuctema
paboTbl aapa
-

AnnapaTtHoe obecneyeHune

OcHoOBHbIE (OYHKLMK OnepaunoHHON CUCTEMDBI:

«ABcTparnpoBaHme Nonb30BaTENbCKUX NPOrpamMm OT AeTanemn annapaTHoOro
obecneyeHusa

*BbinonHeHne npmMBunerMpoBaHHbIX onepauunmn (pexmum aapa) — CACTEMHbIE
BbI30BbI

*MeHexep pecypcoB
26 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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Twunbl onepaunoHHbIX CUCTEM

e OC maiHdppanmos (z/OS) e OpHo3aga4yHble (MS-DOS)
* CepsepHble (Linux, Window e MHoro3sagayHbie (Linux)
Server 2003) * MHoronpoueccopHbie (Linux)
. Q;;;anaanme(Linux, Windows « PeanbHoro spemetu (€Cos)
e MobunsHble (Palm OS, i0S,
Android)

* BctpoeHHble (VxXWorks, QNX)

Mo KonuuecTey NONb30BATENEN: Mo uHTepdeicy:

e OgHononb3oBaTensckue (MS- * KOHCONbHbIE

DOS) e [paduyeckune
¢ MHorononb3oBaTenbCKue

27 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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OpraHunsauus Koga onepaumoHHbIX CUCTEM

Npoueaypel

DI'IEpaLI,I-"IOHHOFI CHCTEMBI

v

MpunoxeHue e MpuaoweHWe

PeantHbId pemmUm

A Y

Cuctemubie cnymbel

JAWMLLEHHBIA PEXWM

'

A 7

el [

;

;
I

AnnapatHoe obecneyeHue

L —
4

28

MOHOMUTHbIE CUCTEMBI
Becb kog OC paboTaeT B pexume
sapa, B obwem agpecHom
npocTpaHcTBe. Bo3amMoXxHa

MOOyJr1bHaA OpraHn3aLuug.
KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.

User Process S
daemons P
Information Server .. and more
Server Process Process Manager
3
Device Drivers @ <> @
| :
Kernel ! SystemTask | Clock Task
l i
! :
Mwukposagpo

Tonbko Hebonbwas Yactb OC
(OCHOBHbIE byHKUMK) paboTaeT B
3alULLEHHOM pexunme.
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UNIX

CTSS (1961-1965) UNIX (1969-)
MULTICS (1965-1996) / LINUX (1991-) \
1970 1980 1990 2000 Time
1964-1969 — OC MULTICS D i
. . : MNetBSD 202
(Multiplexed Information and BSD family ! to — 3?:
. . —'-| pen .
Com pUtI ng SerVICe) —b—‘ BSD (Berkeley Software Distribution) ‘
Bill Joy —— -
SunDS (Stanford University] | Solaris (SUN) 10
1969 — Mepsasn Bepcma UNIX B | Danun -,-|
. W [extStep 3.2
(UNIplexed Information and 1
Computing System) — K.TomncoH, Microsc/SCO GNUHuI 0
_F'ro'ecte GMU
b.KepHwuraH M—‘;:]GNU;UM 26123
ol Miliize ! Linus Torealds 202
bl . .=
Andrew Tanenbaurn
1975 - BepCMﬂ’ HanMCaHHaA Ha C Unix Time-Sharing System (Bell Labs) 1D|
Ken Thompson
ennis Ritchie (C language HP-LIX iy
Hauano 80-x — pasgeneHue Ha penms Rictie (© fanguage) |
4..4 Al (IBR) 5 |-|
BSD u System V w] Unixware (Univel/SCO) 7.14)

| IRIX (561 55|

1991 — nossneHne GNU Linux System |1l &V/ family

29 KomnbtoTepHble TexHonornm B OY. BeeaeHnue. JloraweHko U.b.
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LINUX nosiBuncs kak open-source peanusaumnst UNIX n 6bicTpo ctan
nonynapeH 6narogapa naptHepcTBy ¢ GNU. AsTop - Linus Torvalds.

- 51 Lil] L) i e L fLT%Y i) ) pe i [ 1003 B Tk
O -
S I'!:s'l ----- .'f @ e | gt“‘”-
i

v & =
#1 —

(3 CrunchBang
debian —_—
] (o] —
3 ¥ ubuntu® —
5 Lot iy, kubuntu® —_—

Linux ¢

Distribution by xubuntu®

Map k./ [ eubunty | -
— —
b2 edubuntu® —
slacloyare: m =TT
—
= ' e
I apenSUSE
/ - suse
/O;
5 " andrea | —
‘ rednat U Mandriva
Lk e e e s 9 a? o

Yy

ORACLE
fedord®

30 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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Windows

Windows paspabatbiBanca kak rpadgudeckumn uHtepdgenc (Apple-like) ons

Torga HoBbIxX IBM PC v nony4un wnpokoe pacrnpocTtpaHeHne bnarogaps
ByMy nepcoHarnbHbIX KOMMbIOTEPOB.

-
B ([— Server only: »
L | ||Standard Edition Standard Edition
Enterprise Edition Enterprise Edition
Datacentar Edition Datacenter Edition
+ other editions_.&

+ other aditions

— NT kernel-based

Professional
Home Edition b B“___
Professional qurpr'-wm

Ic-lpmrr-.-'!
+ gther versicns

Profassional
Entarprog
| Fiimaie

Erhrprwll
Ubbrals

1985 1987 1989 1991 1993 1995 1997

1999 2001 2003 2005 2007 2009
1986 1988 1990 1992 1994 1996

1998 2000 2002 2004 2006 2008 2010

KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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OcHoBHble abcTpakumm OC

OpaHa 13 OCHOBHBbIX 3a4a4 ornepauyoHHOM CUCTEMBI — NpeaocTaBneHne
NoNb30Ba-TeNbCKNM NporpaMmmam yaobHbIx abcTpakLnii, CKpbIBaKOLLNX
CMNOXHble AeTanu annapaTtHoro obecneyeHus.

KnitoueBble abcTpakuum onepauyoHHbIX CUCTEM:

# .-\_
| PaspeneHune | YnpasneHue ~ dainosas
| BpemeHu | NamATbio .. cucTema
va: \...-\\J ....\ / f
[Tpouecchl CrpaHuubl " @Pannbl
[TOTOKMU CermeHTbl Kartanoru

32 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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[1pouecchl

B coBpeMeHHbIX cucTeMax LeHTpanbHbIN

npoueccop 04HOBPEMEHHO (NOYTH) [MopoxaeHne nNpoLeccos:
obpabaTtbiBaeT MHOro 3agaHuu, UNIX : int fork(void)

MOCTOAHHO NepeKriioyYadaCb Mexgy HUMN.

Windows: CreateProcess(...)
9T 3agaHnd HasbIBalOTCA rnpoLeccamu,

3ameHa npouecca:.

[Mpoueccop obpabaTbiBaeT oanH
PoU P OBP A UNIX : exec()

NPOLIECC B KOHKPETHLIN MOMEHT BPEMEHN
(Ha 1 agpe). Npn nepekntoyYeHun B
NaMATU COXPaHSETCS KOHTEKCT rnpoLiecca.

KoHTeKcCT npouecca

MNMonb3oBaTenbcKMn Pernctposbiid CUCTEMHBbIN
YypOBEHb YpOBeHb ypOBeHb

B UNIX obpasyeTtc4
nepapxmsi NPoLLECCOB —
poauTenbcKkne Npouecchl

nopoXxaarT AoYHEepHNMeE. * TekcT * CYyeTYMK KOMaHA * 3anucb B Tabauue
ALpecHoe NPoCTPaHCTBO *AaHHbie * YkasaTenb cTeka npoueccos
AO04YEePpHUX rnpoueccos * Crek ® Perucrtpol * AapecHble

... ... Tabanupl

OTIMN4aeTCA OT
pPOAUTETTIbCKNX.
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[ToTOKM

BHYTpU oTAenbHOro npolecca MOXHO co34aTb MHOXECTBO NOTOKOB.
[lepekrntoveHne NOTOKOB He TPeDbyeT nNepekntovYeHns KOHTEKCTA rnpoLiecca.
[TOTOKM BbINOMHAKTCA B €4MHOM ajpECHOM NPOCTPAHCTBE (XOTH Y KaXaoro
€CTb CBOW CTEK).

TUNNYHbIE MHOrONOTOKOBbLIE NPOrPaMMBbl: MHTEPAKTUBHbIE MPOrpamMMbl,
cepBepa, pearmpyoLlune Ha 3anpochl

AneMeHTbIl, ooWwue Ans Bcex AneMeHTbl, NpUcyLLue Kaxgomy
NMOTOKOB OAHOIO npouecca NOTOKY

ALpecHOe NPoCTPaHCTBO CyeTunKk KomaHa

[ nobanbHble NepeMeHHbIe Perncrpbl

OTKpbITblEe pansibl CTtek

[o4yepHue npoueccsl CocTosiHne

CwurHanbl n 06paboTUmKn

Y4yeTHas nHopmauns

34 KomnbtoTepHble TexHonornm B OY. BeeaeHnue. JloraweHko U.b.
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YnpaBneHne noTokamm

YnpaBneHue noTokamm (nepeknoyeHne) BO3MOXKHO Kak Ha Nonb30BaTeflbCKOM
YPOBHE, TaK 1 Ha ypOBHe sapa.

Mpouecc MoTok I'Ipuuecc I'Iumx
lNpocTpaHcTeo ¢ é é é é
nonL3oBaTens
E
MpocTpaHcTeO
il { / fnpo Sapo = %
/ Tabnuuya Tabnuuya TaBnuuya Taﬁnuqa
NOTOKOB MPOLIECCOB NPOLECCOB MNOTOKOB

Cucrema nonnepmkm
WCNOMHEHWA NPOrpaMm

[TOTOKM Ha NOsSib30BaTESIbCKOM [ToTokn Ha ypoBHe aapa (LINUX)
lé/ poBHE
35 OMNbIOTEPHbIE TexHOoNornm B ®OY. BeeaeHue. JloraweHko U.b.
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[TnaHnpoBaHMe NPoLIECCOB

OfHa 13 BaxxHenLWmnx pyHKLMIN onepaunoHHOMN CUCTEMbI — MSTaHUpPOBaHME
NpoLLEeCccoB.

Korga npuoctaHoBuTb npouecc?

NnaaHupoBaHUWe npoLeccos -
Kakou npouecc akTUBU3UPOBATL BMECTO Hero?

[1Ba ocHOBHbIX Noaxoaa: HernpuopuTeTHoe (Npolecc paboTaeT noka He
0CBOBOAUT MPOLLECCop) U NPUOpPUTETHOE NaHUpoBaHue (Npolecc pabotaeT
BbleMNeHHbIN KBaHT BPpEMEHMW).

B 3aBMCMMOCTK OT TUMNa CUCTEMBbI NMPUMEHAKTCA Pa3Hbl€ allfTOPUNTMbI
NnaHNpPoOBaHUA.

‘[TnaHupoBaHMe B NaKeTHbLIX CUCTEeMaX: Mo Mepe NOoCTyrnneHne, cHavyana
KOpPOTKUE 3aJaHus,...

‘[InaHMpoBaHMe B MHTEPAKTUBHbIX CUCTEMAX: LINKNNYECKoe NnaHupoBaHue,
NnaHupoBaHUe C NPUOPUTETaMMU, NNAHNPOBAHME C HECKONbKUMU oYepeasimu,
noTeperiHoe nNnaHMpoBaHue, cnpaBeasIMBoOe NiaHMpPoBaHuE, ...

°|'3|glaHV|pOBaHVIe B %MCTeMaX €aJIbHOro B HU eCT oro NEFKOFO):
OMMbIOTEPHBLIE TEXHOMNOINN B BeJe oratu K .b.

cTaTn4yeckoe rninaHnposaHmne, AnHamm4eckoe I'IJ'IaHI/IpOBaHI/Ie
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B3anmogencteme npoLeccoB

OnepaumnoHHas cuctema rnpegocTaBndeT MHOXECTBO MEXaHNU3MOB AJ19 B3aUMO-
OENCTBUA OTOENbHbLIX MPOLECCOB.

dannbl

Cemadopb! KaHanbl

A . (pipe) -
\_/// ,, il --H'“‘m \\ /
y \\\_. H-\"“—\-\__‘___,_'—'—"'-FFFF-#

Inter Process
Communication

-""\

i _
/" Paspensemaa
| A :, CurHanbi

\ MNamaTb f g — \ /

i' CoKeTbl

\'\.
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YnpaBneHne namMaThbo

[pyron BaxkHeuLlen 3agaden onepaymMoHHON CUCTEMbI ABMNAETCA yrpaBrieHne
NamMsTbHO.

[epBble nporpammsbl HanpsamMyto paboTtanu ¢ pusndeckon namsaTero. OCHOBHOM
He4oCTaTOK — HEBO3MOXHO OAHOBPEMEHHO 3anyCTUTb HECKOMNBKO NPOrpamMm.
Takoe pelleHne o cmnx nop NCnonb3yeTcst BO BCTPOEHHbIX cnuctemax. [Npocrtoe
peLleHue npobnemol — 406aBUTb PErnCcTp Havana obractTn NnamaTu.

ABCTpakuma NamaTh — Y Kaxgoro npouecca eCTb CBOE He3aBUCUMOE ajpecHoe
npocTpaHcTBo. ducnetyep namsaT cBA3bIBAET agpeCcHOe NPOCTPaHCTBO
npouecca n U3nN4eckyro namaTb.

[pocToe pelueHne Ans oTobpaxeHus — ucrnonb3oBaHue 6a3oBoOro perncrpa u
CBOMMUHT.

Hanbonee mowHoe 1 pacnpocTpaHeHHOE peLleHne — UCNoNb30oBaHNE
BUPTYyarnbHOW namaTu. B 9ToM pelueHmnn namaTtb npouecca MOXET NMpeBbILUaTh
obbem dmsnyeckon namaTun. lNpoueccop nepegaeT aucneTyepy NamaTu
BUPTYyanbHbIN agpec agpecHOro NpocTpaHCcTBa, a AucneTyep NamsaTm
npeobpasyeT ero B hnanyeckuin agpec.

38 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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CTpaHu4yHas opraHusaumsa namMmaTu

BupTyanbHasa naMmaTb opraHM3oBaHa Kak
MHOXeCTBO cTpaHuL,. Pasamep BupTyansHomn

BupryansHoe
NnamsTU MOXET NpeBbIllaTb 00bEM aQpecHoe NPOCTPEHCTEO
duanyeckon namaTtn. 3anyck 1 UCNoNHeHe 60—eak | X
NporpamMmbl BO3MOXHO, Aa)Ke eCnK He Bce 56—60K | X | }BupTyanshan
CTpaHuLbl HaxoaATcsA B NamATh. TUMUYHBIN 52—56K | X CTpaRiiE
pasmep cTpaHuubl — 4 Kb. 48—52K| X
44 — 48K 7
CTpaHuubl nogrpyarTcs ¢ Ancka 40—aaK | X
He3aBUCMMO. [TopsiAoK CTPaHUYHbIX OITOKOB 36—40K | 5 Appec
UAMYECKDN NAMATH
He coBnagaeT C NOPSAaKOM BUPTYanbHbIX 32—36K | X
cTpaHuu,. 28—32K [ X 28—32K
o 24 — 28K X 24 —28K
B donamnyeckon namsatu ogHOBPEMEHHO o0—24K | 3 20 —D4K
Haxo4sTCs CTpaHULbl MHOMMX npoueccos. [nsa 16—20K | 4 16—20K
npeobpasoBaHnd BUPTYyaribHbIX agpecoB B 12—16K| 0 12—16K
uranyeckne ncrnonbayetca Tabnuua crpaHuL 5:‘:2 :"* i_;i“
rpotiecea. 0—aK| 2 }\m—m
B HekoTOpbIX cUCTEMaX y nNpoLiecca eCcTb
CTpaHvHbIR
HECKONbKO HE3aBUCUMbIX aapPECHbIX Briox

NPOCTPAHCTB — CETMEHTOB NaMSTH.
Hanpumep, B UNIX y npouecca Tpu cermeHTa:

T%I@CTOBI:II/I, CErMeHT D'%WM&E&&B TexHonornn B ®3Y. BeegeHnune. JloraweHko U.B.



[peobpasoBaHue BUPTYyarbHbIX agpecdB g s

donsunyeckue

TunuyHas 3anuck B Tabnuue cTpaHuL:

BEnokupoaauve
Kawa Hamenenwe MpucyTcrBMefoTCyTCTEHE

y ¥ ¥

Homep crpanvyHoro Gnoka

R

O6pawesme  3awmra
[na 32-butoBoro agpeca un ctpaHul,
pa3smepom 4 Kb pasmep Tabnuusbl
CTpaHuL 22°3annceun, UM HECKOIbKO
MB. Ymo Oenams 0nisi 64-6umoebix
adpecog?

[1ns yckopeHus npeobpasoBaHus B
npoLeccope NpucyTcTeyeT
accoumnaTueHbI Oydep BICTPoro
npeobpz==2aHng. =8, Traz=lation
Looks X

[MoncH B
Tabnuue

Mouck B
TLB

L1]1]o]ofo]o]o[o[o]o]o]0] 1]0]0]

* A
15| 000 |0
14| 000 |0
13| 000 | 0
12| o000 |0
1| 111 1
100 000 | 0
9| 101 |1
Tafinuua 8 000 [0 12 GuToe cMEeLLEHWA
CTpaHWUE > T 000 1] HOMWEPYIOTCH NpRMO
6 o000 1o Wa ﬁﬂ'ﬁnfamm
5 011 |1
4 100 1
3| ooo |1
2| 110 | 1-» 110
1 001 |1 Bt
0| 010 | 1 [*hpucyrcrens-
OTCYTCTEWA
BupTyansHan ctpanuua 2
HCNONBIYETCA KAK WHOBKC
B TabnMue cTpaHwuy

[o]of1]olofo]o]o]o[o]o[o]o] 1]o]0]

Diav4eCcKHi agpec
Ha BeixOOe (24580)

BupTyanuHui agpec
Ha sxoge (B196)

Anroputm npeobpasoBaHNs BUPTYarnbHbIX
agpecoB B omn3nyeckme
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OToenbHble BONPOCh! yrpaBneHnsa NamMmaTbio

YnpaBneHue namsaTbto TpebyeT oT onepaunoHHON CUCTEMbI PELLIEHUS
BOnbLLIOro Kpyra BONpoOCoB.

41

[

MHOroypoBHeBble TabauLbl CTpaHuL,

* [lo3BonAer YMEHBLWWTE pasmep CTpaHWubl M YCKOPWUTE NOMUCK

AHFDpHTMbI 3aMelleHHda CTpaHKUL B NaMATH

* Korpa Bca dM3myeckan NnamaATb 3aHATA, KaKy CTPAHWLY ONTUManbHee
BCEro BbIrPY3nThL?

ANrOpUTMbI XPaHEHWUA CTPaHUL, Ha AUCKe

' ™

o KaK OpPraHM30BaTh XpaHEHWUE BbITPYXHEHHBIX CTPAHWUL, Ha ,EI,HCHE?

COBMECTHOE UCMOMb30BaHNE CTPAHMLbI HECKONBKMMM
npoLeccamu

* icnonb3yetca Npu mMexnpoueccHOM B3aMMOAENCTBUU
* [IMHamKHYeckue BUbAnoTeKn
« Memory-mapped files

KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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dannoBasa cucrema

dannoBas cuctema — abcTpakLUus, KOTOPYLo NpeaocTaBnseT onepawoHHas
cucTema ans ocTyna K A0NroBpeMeHHOMY XpaHunuLLy nHdopmauun.

OcHoBHble TpeboBaHUS:

* BO3MOXXHOCTb XpaHEHMsI OFPOMHbIX 06 HEMOB;
* CPOK XpaHEHUS JaHHbIX HE CBSI3aH C BPEMEHEM »KWU3HUW NPOLLECCa;
* BO3MOXXHOCTb 4OCTYyna K MHopMaLnmnm MHOTMX NPOLIECCOB.

OcCHOBHbIEe NOHATUSA — dannbl U KaTanoru.

dannbl — OCHOBHasA egMHULA XpaHeHUs B oannoBon cUCTeMe.
NoeHTudpununpyetcs umeHem (B HekoTopbix OC u pacumpeHnem), obnagaet
Habopom aTpndyToB. C TOUKU 3pEHNSA ONepaLMOHHON CUCTEMBI, hann — 3To
nocnepoBaTernbHbIM HAbop banToB. ®annbl 6bIBalOT C NocriegoBaTeNbHbIM
NN NPON3BOSIbHbLIM JOCTYMOM.

Katanorun — cneyuanbHble pansbl, npegHasHayYeHHble ANns opraHu3aunm
CTPYKTYpbl pansioBON CUCTEMDI.

Takxe CyLLeCTBYIOT crieuuarnbHble goansibl — YyCTPOMUCTBa BBOAA-BbIBOAA,

nHpopmauns o cucteme n T.n.
42 KomnbtoTepHble TexHonorum B @34, BeegeHne. Jlorawenko U.b.
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KaTanoru

Katanoru obpasytoT /
nepapxmnyeckyto —
CTPYKTYpY. B kaTtanore m

MOTyT coaep»aTbcs ust
dannbl nu gpyrue bl %
KaTanoru.

bin etec lib usr tmp

bin ~— KopHepoW katanor

ast

B UNIX ecTb KopHEBOW jim
KaTtarllor. lib

B katanore moryT
NPUCYTCTBOBATL N ) 7
CUMBOJSTUYECKUE JNTUHKU dict, ~— lustljim
(>kecTkne unm markue) —
CCbIJTK/ Ha doann,
KOTOPbIN COOEPXKUTCA B
Opyrom KaTarore.
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dannosas cuctema ext2 (LINUX)

Cynepbnok: [ e | :
y p timestamps (3) e I = n O d e
3aronoeok, HYucno Pazmep |Ywvcno ceobogHeiy MNepebii size block o
Bepcus  |MOHTWMPOBaHWWA 6noka |6nokoB ui-nod'og| i-node =
direct blocks W—J
single indirect :—-{ : " "-
KopHeBoW KaTanor (/) double indirect = = data
\ 1 triple indirect :
i-node 2 kaTanor /bin S gata
[d| bin  [814} »{ i-node 814
2 [d dev 4191} _
T ] 2 \Y thain /bin/bash
Z[d] etc [778] 3 [-] awk [5677 !
= £ [-] bash [6115 | > i-node 6115
Sy

[d[  var [922]

Q
T | koa v gaHHbIe
kaTanor /dev 5 nporpammsi
o
= i-node 419
v : p ,
= audio 440 thann ycTponcTea audio
I nsol
g (el consore | 442 » i-node 440

\.
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