APXUTEKTYPA COBPEMEHHbIX 3BM

Jlekuyumn 1:
Vicropusi KOMIbIOTEPOB

BMuK MI'Y nm. M.B. JloMoHocoBa, Kadeapa ACBK
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[1naH Kypca (1)

e /IcTOpMa KOMNbIOTEPOB

e ObWasa opraHn3aLUnsa KOMMNbIOTEPHbIX
cucteM (lMpoueccopbl U NAMATB,
BHELLHWNE YCTPOWUCTBA)

o LlndpoBon nornyeckmn ypoBeHb. LLNHbI
e YpOBEHb MUKPOAPXUTEKTYPbI




[1naH Kypca (2)

e YpOBEHb apXUTEKTYypbl HAbopa KoMaHA
e YpoBeHb OrnepaLmoHHON CUCTEMbI

e YpoBeHb accembnepa

e CeMencTBo apxutekTtyp Pentium 4

e CeMenctBo apxutektyp SPARC

e ApXUTEKTYpa BCTPOEHHbIX CUCTEM

e MHOrosaepHbleé 1 MHOronpoueccopHblie
APXUTEKTYPHI




JInTepaTypa

e Koponés J1.H. "ApxuTteKkTypa 311eKTPOHHbIX
BblUMCAUTENBbHBIX MawWwnH” MockBa, 2005, 272
CTp.

e TaHeHbayM 3. C. "ApxuteKkTypa KoMnbloTepa.
(5-e n3a.)"” CaHkr-leTepbypr, 2006, 848 cTp.

e CtenaHoB A.H. "ApxutekTypa
BblYNCNUTENBbHbLIX CUCTEM U KOMMbIOTEPHbIX
ceten” MockBa, 2007, 512 cTp.



KaK BCE 3TO caaBaTb?

e B nekabpe 3auéT

e B npouecce cemecTtpa c¢/p
— >=2/3 OT MakCMMyMa -> aBTOMaT
— <1/3 — pnd 3a4€Ta Aonyck B Buae
pedepaTta
— 3a4€ET YCTHbI



J1aBHbIM-AABHO

6a1<- ) o H5

o KOCTALWKN Ha NpYTbsX AN BblYNCIEHUM
e [lcnonb3yeTcd B Asnn!




JlorapndpmMmnyeckast IMHENKa
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e Jlorapndpmmyeckas : £ B
JinHelka 1630 i’ St Le
e OcHOBaHa Ha npaswuiax
fiorapmpmMmMpoBaHmns
Hanepa

e [Acnonb3oBanacb 4o 1970
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Jlorapudmuyeckme JIMHENKA




LinnnHapunyeckas
Jlorapupmmnyeckas JInHenka
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CnnpanbHas
orapudmuyeckas JinHemka
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Bunbam LLnkkapa
(1592-1635)

e [lepBas paboTatoas MalumHa A
CITIOXXEHUS
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) Bnes Mackanb (1623-1662)

e MHOX>XeCTBO 3yb4aThbIX KOMEC
e BolunTaHue B AOMNOSTHUTENBHOM KoAE
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{@@chpmn Jlenbuuny, (1646 — 1716)

o MexaHM4ecKnn KanbKynsaTop,
BbINO/HAOLUM apudMUTUYECKME
NENCTBUS
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XIX Bek

a7 et 801

e Bnepsblie coxpaHaeTcH
nporpamMma —
MeTaNInYecKme KapThbl

e [lepBbiU
MPOMBILL/TIEHHbIN
KOMMbOTEpP

e PaboTtaet oo cux nop!
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L Yapnb3 babbuaxk - 1792-1871

e PasHocTHAa MalumHa 1822
— OrpoMHbIN KanbKynsTop

e AHanuTMyeckass MallunHa
1833
— Morna coxpaHsaTb 4Yncna

— Bbiuncnutenb “MenbHuua”
NCMOJSIbO30Ba
MeTannumyeckue nepdokapThbl
A9 BBOAA

— Bbina naposoun mMalumMHon!

— ToYyHOCTb A0 6ro 3Haka nocsne
3ansaTou

15



[IpUHUMN Pa3HOCTHOM MaLUUHbI
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Pa3HoCTHad MalluHa
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. AHanuTunyeckasa MallnHa




MalwmnHa ®oH HenmaHa

Memory
A A
! ! Input
o | Arithmetic
Control logic unit
nit
h [ 2l Output

Accumulator
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IVICAAQHRVIMTCLRYVIC
[NunddepeHumanbHbie

PellaTenu

e BaHHeBap byul pa3paboTan
AndppepeHunanbHble PelwaTtenu -

— [Ina peweHnsa andpdepeHumanbHbIX
ypaBHeHun dz = y dx

— [1o3>ke NosABMIINCH 3NIeKTpPUYECKNE Bepcum

22



FIG, 4.

NnddepeHumanbHbIn
PewaTens

1 Iaput table 3 Shalls ang gears used 4 Torcpue ganplilies

2 Output tahle fur Iterconnection 5 Integralor cdisk

The differential analvzer system, showing integrators, torgue amplilicrs, and shafting
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PenenHble KOMMNbOTEPDI

Z1 1936
— KoHpaga Lly3e

— MexaHun4yeckumn
KaJIbKyNnsTop

— Bkto4yan ynpasnsioLLyto
CUCTEMY U NAMATb

ATaHacoB — beppwu
KomnbtoTep 1939

— [lepBbil 3N1EKTPUYECKIN
LMPPOBOM KOMIbIOTEP

— Wcnonb3oBanu
3/1eKTPOHHbIE NlaMnbl 44
COXPaHeHnsa MHgopmauunm

— [epBbiit KOMMNbIOTEP C
NBOVYHOW CUCTEMOW
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The ENIAC - 1944

The ENIAC.
Smithsonian Institution Photo No. 53192.
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DNeKTPOHHbIe J1aMnbl -
1941 - 1954

e KomnbroTepsbl lepBoro
NMokoJsiIeHna 1CNoJsIb30Bau
3J1IEKTPOHHbIE JlaMMbl

® 3J'IeKTpOHHbIe NaMribl HE
coaepXaTt BO34yXda
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UNIVAC - 1951

[lepBbiM NOSHOCTBIO
3NEKTPOHHO-
LINppOBON KOMMbIOTEP
B CLLA

Co30aH B
YHuBepcuteTe
[leHCnnbBaHWNA

Becun 30 TOHH

Copepxkan 18,000
3NEKTPOHHbIX NaMr

Croun ~ $487,000




[epBbin bar - 1945
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[lepBbi TpaH3ncTop

P
JteE

MCNonb3yoT KpEMHUN
Pa3spaboTaHbl B 1948
[lepekntoyaTtens on-off

BTopoe nokosieHne
KOMMNbIOTEPOB,
ncnonb3ytoLlee
TPaH3UCTOPbI,
nosiBusiocb B 1955
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BTopoe [lokonieHne —
1955-1965

e 1955 — KoMnbloTepbl Havanu
MCNOb30BaTh TpaH3UCTOPbI

® DIEKTPOHHbIE STaMnbl Obl/IN 3aMEHEHD!
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TpeTtbe [lokonieHne —
1965-1980

e VIHTerpanbHble CxeMbl
e OnepaunoHHble Cucrtemsl
e MeHblle N KOMMNaKTHEN
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PasBunTne oteyecTBeHHOU

TEXHUKA
1952 b3CM-1
1958 BICM-2
1959 M-20
1966 b9CM-6
1973 AC-6

34



boCM-6

e CpeaHee bbicTpoaencTesue - Ao 1 MiH.
O[IHOAAPECHbIX KOMaH/A/C

e [InnHa cnoea - 48 ABOMYHbIX pa3psaaoB
N ABa KOHTPOJIbHbIX pa3psaaa

e [IpeacraBneHne 4mcen - € NaaBaloLwen
3ansAToN

e Pabouas yactota - 10 Ml'y
e 3aHMMaeMas nnowaab - 150-200 kB. M
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1J: Nepsbiit Mukponpoueccop —

1971
Intel 4004 pompoecoy

e 2,250 TpaH3nCTOpPOB
® 4-BUTHbI

e 108Khz
e "Mukpounn”

The Intel 4884, it was supposed to be
the brains of a calculator. Instead, it
turned into a general-purpose micro-
processor as powerful as ENIAC.




Mukpouun

o CBepxbonbluas NHTerpanbHasg Cxema
(CBUC)

— TPaH3UCTOPbI, pe3nCTopbl, KOHAEHCATOPLI
e 4004 - 2,250 TpaH3UCTOpPOB

e Pentium IV — 42,000,000 TpaH3UCTOpPOB
— Kaxkabin TpaH3uctop 0.13 MMKpPOH

38



4°€ TNokoneHne — 1980 - ...

e Mukpouunobi!

e YMeHblUeHMe B pa3Mepax
NpoAOoJIKAEeTCH
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PoxxaeHue K - 1975

MITS 1saip

e 256 byte namsaTtb (He
Kilobytes nnu
Megabytes)

e 2 MHz Intel 8080
chips

e ALIMK C MUMAOLWMMU
OrHAMMU

e |leHa $395 - $495.




[loKONIeHNa KOMMNbIOTEPOB

IlepBoe Bropoe Tperne YeTBEpTOE
Ilokosienne |Ilokosienne |lIlokosienne Ilokoienue
Texnomorn | OnekrpoHHbl | Tpanzucropsl | UHTerpansubie | MUKpoUHIIbI
A € JIaMIIbI CXEMBI Microchips
(HECKOJIBKO (MMJLIHOHBI
TPaH3UCTOPOB) |TPAH3UCTOPO
B)
Pa3zmep Ienoe [os- Heckonbko Kpoleunsii
371aHUE KOMHATBI CTOJIOB
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IBM PC - 1981

e IBM-Intel-Microsoft coBmecTHad
naboTa

e [lepBbin LUMPOKO-NPOAABAEMbIN
K

e 8088 Mukpouunn - 29,000
TPaH3UCTOPOB
— 4.77 Mhz npoueccop

e 256 K RAM (Random Access
Memory)

e OAnH vnu aBa MOONNNZ8NCKOB




Apple Macintosh

e 1984
e [Ipoueccop Motorola 68000
e [lepBbin MK ¢ GUI 1 Mbiwbto
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[1porpecc KoMnbloTeEpOB

UNIVAC Mits IBM PC Macintosh  Pentium
(1951-1970)  Altair (1981) (1984) v
(1968 vers.) (1975)
Mukpocx HWuterpansn 2 Intel Intel 8088 Motorola  Intel P-IV

EMBI as cxema 8080 Mukpoun 68000 Microchip
MHMKpPOUM 1T - 29,000 o > Tion
I Transistors
RAM 512 K 265 Bytes 256 KB 256 MB
Memory
Yacrota 1.3 MHz 2 KHz 4777 MHz 3200 MHz
=3.2GHz
ITamats 100 MB 8 Floppy Floppy Floppy Hard
Hard Drive Drive Drive Drives Drive,
Floppy.
CD-Rom
Pasmep  Kowmmnarta [Toprdens Iloprdens [iBe He6onbina
3 & KOPOOKH ¢ 51 CYMKa
MOHUTOP MOHHUTOP OOYBBIO
Ilena $1.600.000 $750 $1595 ~$4000 $1000 -

$2000
4



BCTpoeHHble KOMNbIOTEPbI -
Cenyac
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Cnacnbo 3a BHMMaHue!
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