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2.1 ApxuteKktypa mukponpoueccopa (Mn).
lNMoHATUe apxuTeKTypbl MI1

Ona paspabotkm MI1 cuctem pa3paboTymky Heobxogmmo
cbopmupoBatb Ana cebs mogenb MI cuctembl. [laHHaa moaenb

A0/ KHa PaCKPbIBATb C TOYKU 3PEHUA NOJ/Ib3OBATENA:

Yncno n TMn NporpammHO-A0CTYMHbIX PErUCTPOB;
* Pa3pAagHOCTb MAaWMHHOTIO CNOB3;

* Cucremy KomaHa;

e JlocTynHbin pa3mep u agpeca O3Y;

* bobicTpoaencrtane MI1;

* Cxemy 06paboTKM npepbiBaHUN;

 Cnocobbl agpecaunn O3Y 1 BHEWHUX YCTPOWCTB.



YKa3aHHble Bbllle XapaKTEePUCTUKM W CBOMCTBA ONpeaensatTcs

NOHATUEM apXUTeKTypbl MII.

Apxutektypa MI1 — 3T0 ero norMyeckaa opraHusayua
paccmaTpuBaeman C TOYKU 3peHua nonb3oBatenda. OHa onpeaenser
BO3MOXHOCTHU MIT no annapaTtHowu, NpPOrpammHOM 7
MUKPOMNPOrPaMMHOMN peanusaumm PyHKumi, Heobxogummbix AN

noctpoeHuna MIC u MMAC.



NMoHATHMe apxuteKTypbl MI1 oTparkaer:

* CTPYKTYypy, TO €CTb COBOKYMHOCTb KOMMOHEHTOB, COCTaBAAIOLWMUX
M1, n cBazen mexay HUMU;

* Cnocobbl npeactaBneHmna u popmatbl AaHHbIX;

e Cnocobbl obpalleHna KO BCEM AOCTYMHbIM A8 MNOMAb30BaTeNA
NPOrPaMMHbIM 3/IEMEHTAM CTPYKTYpbl (aapecauma K perncrpam,
AYEeMKam  ONnepaTMBHOM U NOCTOAHHOM  NAMATW,  BHELWHUM
YCTPOMUCTBAM);

* Habop onepauuin, BbinosnHaembix MI1, To ecTb cuctema KomaHa MI1;
* XapaKTepuCTUKHK yrpaBnAoLWwmx C/10B n CUTHaNoB,
BbipabaTtbiBaembix MI u noctynatowmnx 8 MIN n3sHe;

 Peakuuto Ha BHelwHME CUTHaANbI (cxema 06paboTKM NpepbiBaHUN U
T.4.);

* W apyrme XxapakTepucTuku.



2.2 NpepacrasneHne nupopmauum 8 MM

MHbopmauma B IBM, m B 4yactHoctu B MI1, npeacrasnaerca B

ABOUYHOM KOAE, XPaHUTCA B PETNCTPAX U AYEenKax NamsaTu.

8 - pa3pagos (8-pa3pagHbin pernctp)
28 yposHeit —> 0+255

16 - pa3pAagHbIN perncTp

2'% yposHelt —> 065535



2.3 OcHOBHbIe XxapaKTepuctuku MrIl

MI xapaKTepusyerca:

1. TakTOBOM  4acTOTOM, ONPeaensarWen  MaKCMMasbHOe  Bpems

BbIMOJIHEHUA NEPEKAOYEHNN anemeHTos MIT;

2. Pa3pAaaHOCTbIO, TO eCTb MaKCMMa/ibHbIM 4YUCAOM OAOHOBPEMEHHO

obpabaTbiBaeMbIXx ABONYHbIX PA3PAJ0B;

3. ApXUTEKTYpPOW.



B nutepaTtype paspsgHoctb MI ob6o3Havyaetca m/n/k n Bkatoyaer:

m —  pa3pAAHOCTb  BHYTPEHHUX  peructpoB. Onpepenser
NPUHAANEXHOCTb K TOMY MW MHOMY KNaHY NPOLECcCOpPOB.;

N — pa3pAaAHOCTb WMHbI AaHHbIX. Onpeaensetr CKOPOCTb nepeaayuu
nHbopmauun.;

k — paspagHocTb WuHblI agpeca. OnpegendaeTr pasmep a[pecHoro

NPOCTPaHCTBA.

Hanpumep: M i8088 xapakTepusyetcs 3HadyeHnamm m/n/k=16/8/20.



[MoHATMe apxuTekTypbl MI1 BKAto4yaeT B cebs cuctemy KomaHa W
cnocobbl agpecaunmn, BO3MOKHOCTb COBMELLEHMA KOMaHA, BO BPEMEHM,
Hannumue AOMNONHUTENbHbIX YCTPOMUCTB B coctaBe MI1, npuHUMnbl ©
pexXumbl ero paboTbi.

BblaenAatoT NOHATUE MUKPOAPXUTEKTYPbl M MAaKPOaPXUTEKTYPSI.

Mukpoapxutektypa MI1 — 3To annapaTHaA opraHuU3auma n nornmyeckas
CTPpyKTYypa MI1, pernctpbl, ynpasBaawowme cxembl, apUPMeTUKo -
NOTMYeCKMe yCTPOMCTBA, 3aNOMMHAOWME YCTPOUCTBA U CBA3bIBaOWMUE UX

MHPOPMALMOHHbIE MAruCTPaNM.

Makpoapxutektypa MIl - 3T0O cuctema  KomaHAa, TuNb
obpabaTbiBaeMbIX AQHHbIX, PEXMMblI agpecaumm M NPUHUUNbLI PaboTbl

MIT.
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2.4 Tunbl apxutektyp MI

Bce MI1 MOXHO pa3aenntb Ha caeayrolme rpynnol:

e MI crapBapacCKON apXUTEKTYPOMN;

e MI c NPUHCTOHCKOU apXMUTEKTYPON. POH-HEMMAHOBCKAA apXUTEKTY-

pa (B 1945-m roay [KoH ¢doH HelMmaH HaMeTnn OCHOBHbIE MPUHLMUMbI

PaboTbl U KOMNOHEHTbI KOMMNbIOTEPA);

MM Ttuna CISC (Complex Instruction Set Computing) ¢ noaHbim
Habopom KOMaHA;

M tnna RISC (Reduce Instruction Set Computing) ¢ cokpalleHHbIM
Habopom KOMaHA;

MM Ttuna MISC (Minimum Instruction Set Computing) ¢
MWUHUMANbHbIM Habopom KOMaHA, 7 BEeCbMa BbICOKMM

bbicTpoaeNCTBMEM.
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AxoH doH HenmaH

PucyHokK 2.1 - ®oTtorpadus
[»xoHa ¢oH HenmaHa

OoH ¢oH Héiiman (aHrn. John von
Neumann; wan  WUoraHH ¢oH HenmaH,
Hem. Johann von Neumann, nNpun pPOXAEHUU
Avow Naiow HéimaH, seHr. Neumann Jdnos
Lajos; 28 pnekabps 1903, byananewTt — 8 ¢peBpansa
1957, BaWWHITOH) — BeHrpPoO-aMepUKaAHCKUN
MaTeMaTUK, CcAenasWmMM Ba)KHbIM BKnNag B
KBAQHTOBYIO  (PU3UKY, KBAHTOBYID  JIOTUKY,
GYHKUMOHANbHbIM aHANM3, TEOPUKD MHOMKECTB,
NMHPOPMATUKY, SKOHOMUKY W Apyrme oTpacau
HayKMW.

Hanbonee n3BecTeH KaK npaorTel,
COBPEMEHHOM apPXUTEKTYPbl KOMMbIOTEPOB (TaK
Ha3biBaemass apxuTekTypa ¢oH HenmaHa),
NPUMEHEHNEM TEOPUM ONEPATOPOB K KBAHTOBOM
mexaHuKe (anrebpa ¢oH HelmaHa), a TaKKe KakK
YYaCTHUK MaHX3TTEHCKOrO MNpOEeKTa U KaK
co3aaTteslb TEOPUN UTP U KOHUEMNUUN KNETOYHbIX
aBTOMaTOB. .



I'apBapp,CKaﬂ dPXUTEKTYPA npeanosnaraet pasge/ibHoOoe UCMOJZ1Ib30OBaHNE

NaMATU NPOrpamMmm U AaHHbIX.

Ob6bIMHO  TaKyld  aApPXUTEKTYPY  WUCMOAb3YIOT  ANA  MNOBbIWEHUS
ObICTPOAENCTBUA CUCTEMDI 33 CUYET pasgeeHua NyTen AoCTyna K NnamaTu

nporpaMmm m AaHHbIX.

BonblKnHCTBO cneumanmampoBaHHbix MM (0cobeHHO MUKPOKOHTPOI-

NEepbl) UMEIT AaHHYIO apXUTEKTYPY.

AHTUNOA rapBapAcCKON — apxuTektypa ¢oH HermaHa (NPUHCTOHCKaA
apXUTEKTypa) Npeanonaraet XpaHeHWe nporpamm U AaHHbIX B 0bLien

NaMATH.
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13
IlaHHaA apPXUTEKTypa Hanbonee XapaKTepHa ana MIT,

OPUEHTUPOBAHHbIX HA UCNO/Ib30BaHME B KOMMbloTEpPax. [pumepom moryT

cnyutb MI cemencraea x86.

TepmuH CISC o03Ha4vaeT C/IOXKHYHO CcUCTemMy KomaHzA. BbonbLIMHCTBO
coBpemeHHbix [MK Tuna IBM PC (International Business Machine)

ncnonbsyot Ml tnna CISC.



HekoTopble ocobeHHOCTU AaHHOro Tmna MIT:

 MHOrosaga4yHocTb (MHOronpPOrPaMMHOCTb) U COMYTCTBYHOLLLAA 3aWMTa

namATn. Pexxum Real mode n Protected mode.;

* [logaepxKa pexmma CUCTeMbl BUPTYAZIbHbIX MALWKUH. ITO PEXUM
MHOro3azsa4yHom pabotbl, npu Kotopom B oagHom MIT mopenupyetcsa
HECKO/NIbKO KOMMbIOTEPOB, paboTawowmx nNapannesibHO U  UMerLWMUX

pa3Hble onepaumoHHbIE CUCTEMDI.
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15
TepmuH RISC 03HayaeT COKpalWeHHY CUCTEMY KOMAHA.

OcHoBHaA naea RISC — apx1TeKkTypbl — 3TO TWaTe/IbHbIN NoAbOpP TaKUX
KOMOWHAUMN KOAOB onepauuin, KOTopbie MOXXHO 6b110 Bbl BbINO/IHUTL 33

OAWH TaKT TAaKTOBOro reHepaTopa.

OCHOBHOI BbIUTPbIW OT TaKOro noaxoda — pPe3Koe YnpoLlleHue
annapaTHol peanmsaumm MI 1M BO3MOXKHOCTb 3HA4YUTENBbHO NOBbLICUTbL €ro

Nnpon3BoanNTENIbHOCTb.

RISC — npoueccopbl B 2-4 pas3a 6bictpee CISC — npoueccopos
(MmeroWwmMX ogHY U Ty *Ke 4yacToTy), HO nmeroT Ha 30 % 6onblie ob6bem

nporpamm.



4 ocHOBHbIX npuHumMna RISC: 16

1. llobas onepauma [O0MKHA BbINOMHATLCA 33 OAMH TaAKT, BHE

3aBUCMMOCTU OT €€ TuMa.

2. Cuctema KOMaHA [O0/XHA coaepXaTb MUHMMANIbHOE KOIMYeCcTBO
Hanbosiee 4acTto MCNOIb3YyEMbIX MPOCTENLLINX MHCTPYKUUMA OOMNHAKOBOM

NJINHBI.

3. Onepaumn 06pabOTKM AaHHbIX pPeannsyTca TONbKO B dopmare
«peructp — peructp». Onepauunm BbiIbUpPaoTCs U3 ONepaTUBHbLIX PErUCTPOB
MM, n pe3ynbTaT onepauun 3aMUCbiBAETCA TaKXe B Perncrp; a obmen
MeXKJY OonepaTUBHbIMU PErmcTPamm C NamMsATbIO BbINOJIHAETCA TOJIbKO C

MOMOLLbIO KOMaHA YTeHua/3anucu.

4. CocTaB cuUCTEMbI KOMaHA AOAXeH ObiTb «yaobeH» ANA KOMMUAALUMK

onepartopos A3blKOB BbICOKOIO YPOBHA.



2.5 ApXUTEeKTYypHO- PYHKLUUOHA/IbHbDIE
NnpUHUMNbI nocTpoeHusa 3BM

OcHoBononaratouwue npuHumnbl umdposomn 3BM (xoH PpoH

HelmaH, 1946 r.):

1.

MpUHUMN NCNONb30BaHMA ABOUYHOM CUCTEMbBI UCYUCAEHUA ANA

npeacTtasneHna nHeopmauum B 3BM;

2.

3
4.
5

[pUHUMN NPOrpammHOro yrnpasneHua IBM;

. [1pnHUMN yC/NI0BHOIo Nepexoaa;

[MPMHUMN XPaHUMOM NPOrPaMMbl;

. MMpUHUMN nepapxmMYHOCTU 3aNOMUHAOLLKX ycTpomncTs DBM.
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B uudpoBbiX BbIYMUCAUTENbHbLIX YCTPOWCTBAX BCe oOnNepauunm
(MaTemaTMyeckme W JIOTMYECKME) NpPoM3BOAATCA HaA 4YUCAaMU
(BennuynHamm), npeacTaBNEHHbIMU B KOAOBOM BblparKeHUN,

Mpnyem B AaHHOM Cny4vae BCe onepauumn npou3BoaAaTcA B OAHOM U
TOM Ke y3ne. bonbwnHCTBO 3aaa4 undpoBon 0b6paboTKM MOXKeT ObITb
PeWeHo NMpPM NOMOLLU YCTPOMCTB, MaTeEMATUUYECKAA CTPYKTYpPa KOTOPbIX
n3obparkeHa Ha cxeme:

X, BxogHas
MHdopMauus

[ Mporpamma

NamsTb |« ! Yo, |:Xi S (8 )]

s, [ %.5.4(a)]

A 4

l Yi BbixogHas

MHgopMauus

PucyHOK 2.2 - Cxema KOHeYHoro aBtomaTta ¢oH HelmaHa
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Ha Bxop YCTpOI‘/JICTBa KOHEYHOIo aBTOMATA d)OH HenmaHa nogaeTcAd maccmB

BXO4HOW MHPOPMaLUHK
0 @
Xi :{ai1 piixi( )1Xi()1"'1xi(n)}1 (21)

roe a; — agpecHasn 4acTb MAcCMBa, YKa3blBalOLWAa AYEMKy (A4erKkn) namaty,
copaeprkaHmne Kotopoi (1,) Heobxoanmo ana obpaboTkm MHPopmaLmu;

p; — HOMep nporpammbl (agpec Nporpammbl), MO KOTOPOM [O/MKHA
6bITb Npon3BegeHa 0bpaboTKa; Xi(o),...,Xi(”) - MHOeCTBO BXOAHbIX
BE/IMYNH, Hambosiee NOSHO M TOYHO OTPaKalllee BXOAHYH MHPOPMaLMIO
BENNYUHBI X,

B xoane 06paboTKku noayyaeTcs BbIXOAHOM MaccuB

Yi = YoulX sia (@)l (2.2)
rae Y; — BbIXOAHOW MaccuB, KOTopbIv 0bpasyeTca nyTém o0bpaboTkun X
nporpammoii P; no agpecy S, (&)
BbixogHOM Maccus Y, NpeacTaBnAeTcA 4vepe3 MHOMECTBO  BbIXOAHbIX
3N1E€MEHTOB

Vi = (% V). (2:3)
B namATb 9BM nomeliaeTca maccms
Si :Spi[xi ,Sia(@)]; (2.4)

T. €. HOBbIM MACCUB NaMATMU.



2.6 CTpyKTypa Tnosoun 9BM
(nepcoHanbHOro KOMmnbroTEPA)

ApXUTEKTYpa KomnbioTepa OObIYHO onpeaenAaeTca COBOKYMHOCTbIO
ee CBOWCTB, CYLLUECTBEHHbIX AnA nonb3oBaTens. OCHOBHOE BHMMaHMUE
npu 3TOM YAENnsieTcs CTPYKType U PYHKUMOHA/IbHbIM BO3MOXKHOCTSAM

MalWKnHbIl, KOTOPblEé MOXHO pPa3aeqintb Ha OCHOBHbIE U AOMNOJIHUTE/IbHbIE.

OcHOBHble GYHKUMM onpeaensatoT HasdHavyeHue IBM: obpaboTka u

XpaHeHne wuHbopmaumnu, obmeH UHPoOpmaAUMEN C  BHEWHUMMU
obbeKTamu.

JononHutenbHble PYHKLMM NOBbIWAOT 3GPEKTUBHOCTb BbIMNOJIHEHUSA

OCHOBHbIX PYHKUUN: 0becneymBatoT 3GPeKTUBHbIE PEKMMbI ee PaboThl,
AManor cC nosb3oBaTeNeM, BbICOKYHO HaAerKHOCTb W aAp. Ha3BaHHble
dbYyHKUMM IBM peanunsyotca ¢ NOMOLLbIO ee KOMMNOHEHTOB: annapaTHbIX

M NPOrPaMMHbIX CPeaCTB.
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CTpyKTypa KOMMNbKOTEPA — 3TO HeKoTopaAa mogenb,
yCTaHaBAMBatoLWan COCTas, nopAAOK n NPUHLUUNbI
B3aMMOAENCTBUA BXOAALLUUX B HEE€ KOMMNOHEHTOB.

MNepcoHanbHbii KomnbroTtep (MK) — 3To HacTonbHAA WM
nepeHoOCHaAd 2BM, yAO0BNEeTBOpAOLLAA TpeboBaHUAM

0bLWea0CTYNHOCTU U YHUBEPCA/IbHOCTU NPUMEHEHMUA.

CamocTtoaTenbHO
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