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HemmaHa

Apxutektypoii SBM NPeACTaB/ASI€T COBOKYMHOCTb OOWMX MNPUHLMMOB
OpraHu3auuMm  annapaTHO-MPOrpPaMMHbLIX  CPeACcTB U UX  XapaKTepucTuk,
onpegensitowas  yHKUMOHANbHble  BO3MOXHOCTM  DBM  npu  pelweHun
COOTBETCTBYIOLLMX K/TaCCOB 3a4au.

A>xoH ¢oH HénmaH
28 aekabps 1903- 8 peBpans 1957

C TOYKM 3peHuns apxnTekTypbl IBM ¢
XPaHVUMOW B NaMATM NPOrPaMMomn
PEBOIIOLMOHHBIMU BbIIM naeun
aMepMKaHCKOro MaTemMaTuka, YaeHa
HauwonaneHom AH CLLIA 1 amepurkaHCcKoun
aKaZeMnn NCKYCCTB U Hayk J>xoHa PoH
HelmaHa (1903—1957). 3TK naeu 6biau
M3710XeHbl B cTaTbe «[1peaBapuTenbHoe
PacCMOTPEHME JIOrMYeCKON KOHCTPYKLLUM
31eKTPOHHOI O BbIYMCANTENBHOIO
yCTpOMCTBa», HAaNMCaHHas BMecTe C A.
Bepkcom n I. fonactaniHoM u
onybanKoBaHHana B 1946 roay.




5 I'\IJXVIIEKIYIJd 1 1I\. | IIJVIHLI.VIIIbI LPUH
HemmaHa

MalwmnHa A0/1KHa COCTOATb U3 OCHOBHbIX OPraHoB:
OpraHbl apuPMeTUKK, NAMATU, YNPABAEHUS N CBA3M C ONEPaATOPOM,
yTobbl MawwnHa He 3aBucena oOT onepaTtopa. OHa AOMXKHA
3aMoOMVHaTb He TOIbKO LUGPOBYO MHPOPMALMIO, HO M KOMaHAbI,
ynpaBisiowme MnporpaMmMon, KoTopasa AO/KHA MPOBOAMUTH
onepaLmMm HaZ, YNCIaMMm.

JBM agoskHa pasainyaTb YACNOBOW KOA KOMaHAbl OT
YMCJOBOrO KOAA YNCAa.

Y MalWmnHbl J0/1KeH ObITb YNPaBASAIOWMM OPraH AN
BbINMO/IHEHMNS KOMAHJ, XPaHSALWMXCA B NaMATH.

B Hen Takxe f0/KeH 6biTb apuPMeTUUYeCcKn opraH A1
BbIMNO/IHEHUA apUPMETUYECKUX LENCTBUMN.

N, HakoHeL,, B €€ cOCTaB AO/1)XEH BXOAUTb OpraH BBOAA-
BbIBO/,A



1. ApxutekTtypa MK. MpuHymnbl oH
HenvmaHa

ApxutekTypa ¢OH HenMaHa NOCTpOeHa Ha NpPUHLMNAX
COBMECTHOrO XpaHeHWs MNporpaMMm W  JaHHbIX B MaMATH
KomnbtoTepa, T.e. ¢OH HeumaH npegaoxun usmyeckoe
OTAE/NIeHME NPOLLECCOPHOro MOAYAA OT YCTPOWUCTB XpaHeHUs
NPOrpamMMm 1 AaHHbIX.

B HacToAwee BpemMss (QOH-HEMMAHOBCKOM QpPXUTEKTYPOU
Ha3blBaeTCA opraHusauma IBM, npu KOTOPOU BbIYUCANTE/bHASA
MallMHa COCTOMUT M3 ABYX OCHOBHbIX YacTenm - JIMHEWHO-
aZpecyeMon namsaTn, CJIOBa KOTOPOU XPAHAT KOMaHAbI M S/1€MEHTbI
AaHHbBIX, W MpPOLEeCcCopa, BbINOJHAKWEro 3TW  KOMaHAbI.

ApPXUTEKTYPY BbIYNCIUTENBHOW CUCTEMbI HE C/leAyeT NyTaTb
C ee cTpyktypou. CTpyKTypa BbIYUCAUTENBHOW  CUCTEMDI
onpesensieT ee KOHKPeTHbIM cocTaB. ApxmTekTypa BC B oTanume ot
ee CTPYKTypbl onpeensieT npaBu/ia B3aMMOAENCTBMUA COCTABHbIX
yacteun BC.



1. ApxutekTypa MK. MpuHymnbl oH
HenmaHa

B ocHoBe mMogenn BbluMcaeHUM GOH HenmaHa nexar
NPUHLMN noc/aef0BaTe/IbHOW rMepegaun ynpaBsieHUa (CHETUYMK
KOMaHZ,) 1 KOHLeNnuua nepeMeHHOU (MAEHTUDUKATOP).

CxeMa BbluMCIUTENBHOU MalluHbl HoH HellMaHa
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1. ApxutekTtypa MNK. MpuHymnbl oH
HenvmaHa

MpuHUMN ABouYHOro kKoaupoBaHusA. CornacHO 3ToMy
npuHuuny, BcA wuHbopMauumsa, nocTynawwas B SBM,
KOAMPYETCA C MOMOLLbI ABOMYHbBIX CUIHANOB (4BOMYHbBIX
undp, 6MTOB) M pasgenseTcs Ha eaMHULLbI, Ha3blBaeMble
C/10BaMMW.

[MpuHUMN ogHOpPOAHOCTU NaMATU. [1porpamMmbl N AaHHblEe
XPaHATCA B OAHOW M TOW Xe namaTtu. oatomy SBM He
Pa3/IMYaeT, YTO XPAHUTCA B AAHHOWN AYEenKe NaMATU - YUCAO,
TeKCT WaM KoMaHga. Hag KoMaHZamMum MOXHO BbINOJHATb
Takue Xe AeNCTBUS, KaK U HaZ AAHHbIMM.

MpuHUMN napanienbHOM OpraHusaumm BblYUC/IEHUMN.
Onepaumun Hag YNCAOM NPOBOAATCA MO BCEM €ro paspssam
O4HOBPEMEHHO.



1. ApxutekTtypa MK. MpuHymnbl oH
HenvmaHa

MpuHuymn apgpecyemoct namatn. CTPpyKTYpHO OCHOBHas
NamMsATb COCTOUT M3 MPOHYMEPOBAHHbLIX siyeek; NpoLeccopy B
NMPOW3BOJIbHbIM MOMEHT BpeMeHM AOoCTynHa aobas adveuka.
OTctoga cneayeT BO3MOXHOCTb JaBaTb MMeHa obnactam
NaMaATK, TaK, YTODObl K XPaHAWMMCS B HUX 3HAYEHMSIM MOXHO
bbin10 6bl BnocneacTBMM obpawaTbCa UM MEHATb WX B
npouecce BbINOJIHEHUS TMPOrpaMMmbl  C  MCMNOJIb3OBAHMEM
MPUCBOEHHbIX UMEH.

MpuHUMN nocnepoBaTeNIbHOrO NPOrpPaMMHOINO yrpaBJeHUSA.
npeAnosiaraeT, YTo NporpaMmMa COCTOUT M3 Habopa KOMaHA,
KOTOpbIe BbINOJHATCSA NPOLECCOPOM aBTOMATMYECKM APYr 3a
APYrom B onpejesieHHOM NOCAe40BaTENbHOCTM.

MpUHUMN >KeCcTKOCTU apXUTEeKTYypbl. HensmeHAaemMoCTb B
npouecce paboTbl TONONAOr MK, APXUTEKTYPbI, CMMCKA KOMaHA,



1. ApxutekTtypa MK. MpuHymnbl oH
HenvmaHa

CneacTtBus:

1) NporpaMma yxe He nocCTosiHHaa 4Yactb JBM, T.e. nobon Habop
KOMaHZ (nporpamMmy) MOXHO J1IerKkO WU3MEeHWUTb MpPU HeU3MeHHOM
Habope annapaTHbIX CPeACTB BblYUCANTE/IbHOMN CUCTEMBI.

2) KOMMNbKOTEP COCTOUT M3 apUPMETUKO-NOrMYECKOro YCTPOUCTBA -
AN1Y (aHnrn. ALU, Arithmetic and Logic Unit), BbinonHstowero
apudmeTnyeckme n normyeckme onepauum; yCTpomcTea yrnpaB/eHus,
npejHa3Ha4YeHHOro A1 OpraHu3aumMy  BbINOJIHEHUS MPOrpamm;
3anoMMHaKWwmMx  yctpoucts  (3Y), B T4M.  OMNepaTUBHOrO
3anoMuHatowero ycrponctea (O3Y) m BHewHero 3anoMMHAKOLWEro
ycTponcTea (B3Y); BHEWHNX YCTPOUCTB A4/ BBOAA-BbIBOAA AAHHbIX.

PoH-HeMaHOBCKas apXUTEKTYpa KOMMblOTEPA cUMTaEeTCH
KAACCMYecKkoW, Ha HeW MNOCTPOeHO OONbWMHCTBO COBPEMEHHDbIX
KOMMNbIOTEPOB.



1. ApxutekTypa MK. MpuHymnbl oH
HenmaHa
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1. ApxutekTypa MK. MpuHuuns! GoH
HenmaHa
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1. ApxutekTtypa MNK. MpuHymnbl oH
~ Hewnmana
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MarucTpanb
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Knasuarypa, MoHMTOpP Mogemb!,
Mbiub, MpwmTep, NopTel,
JKOMCTHK, Mnorrep Mnarol
TpexGon, AxycTideckas pacuunpeHns,
Cxanep, CUCTEMA Ceresbie
Miuxpo o, KOHUEHTRaTOPbI,
Undposas kamepa, CD-ROM, ZIP- WnHbt u kabenm
TV-Tionep drive),
KapTpmpxm,

CTpUMERbI




2. Tunbl N XapakKTepPUCTUKU
KOMMbIOTEPOB.

BbicTpogencTeue DBM paccmatpumBaeTcs B gByx acnekTax. C
OAHOW CTOPOHbI, OHO XapaKTepusyeTcs KOJMYECTBOM
5/1eMEHTAPHbIX ONepaLnn, BbINOJAHAEMbIX LEHTPAbHbIM
npoueccopoMm B cekyHAy. Mog snemMeHTapHOM onepaymnen
NOHMMaeTca Atobaa npocTeunlasn onepaumna TUNa CAOXEHUS,
nepecblikM, cpaBHeHMs N T. 4. C Apyronm CTOPOHBI,
bbicTpogencteue  OBM  CywecTBeHHO  3aBUCUT  OT
opraHusauumn ee namsaTu. Bpems, 3aTpaunBaemoe Ha NoMCK
Heobxogumon  uvHbopmaumMm B MaMsATH,  3AMETHO
CKa3blBaeTCs Ha bbicTpogencTenm SBM.

Hapsgy ¢ 6bicTpogencTBMEM 4YAcTO MOJb3YHOTCA MOHATUEM
NPOU3BOAUTENILHOCTb (CBA3AHO C APXUTEKTYPOU U TUMOM
pellaeMbIX 3a4a4).



2. Tunbl N XapakKTepUCTUKMU
KOMMbIOTEPOB.

EMKOCTb, uam obbem, namATM onpesensieTca MaKCUMMAJIbHbIM
KOJIMYeCTBOM MHGPOPMALLMKN, KOTOPOE MOXHO pasMecTUTb B NaMATH
JBM. Kak yxe oTmeyanocb, namate 3BM nogpasgenderca Ha
BHYTPEHHIOIO M BHELWHIOK. BHYTpeHHARA, UM onepaTMBHAs NaMsTh,
Mo CBOeMy OObeMy Yy Pas3/IMYHbIX KJ1ACCOB MAaWWH Pa3/IMYyHA U
onpeaensietca cuctemon agpecaumm IBM. EMKOCTb BHelWHeM
NaMATU NPaKTUYECKU He OrpaHMYeHa.

TOYHOCTb BbIYMCAEHUM 33aBUCUT OT KOJIMYECTBA pPa3psAoB,
MCNOMIb3yeMbIX AAS NpeAcTaBaeHUsa ogHOro yncna. CoBpemMeHHble
S>BM KOMMNEKTYHOTCH 12- iz 64-paspagHbiMu
MWUKPOMpOL,EeCcCopamMm, YTO BMOJHE AOCTAaTOYHO AN obecneyeHus
BbICOKOM  TOYHOCTM  pacYeTOB B  CaMblX  pa3HOOOpasHbIX
npuaoxeHusax. OagHako, ecam 3TOro Masio, MOXHO MCMOAb30BaTb
YABOEHHYIO MU YTPOEHHYIO Pa3pAaLHYIO CeTKYy.



2. Tunbl N XapakKTepUCTUKMU
KOMMbIOTEPOB.

Cuctema KOMaHA — 3TO nepeyeHb KOMaHJ, KOTOpble cnocobeH
BbINO/IHUTL npoueccop 3BM. Cuctema kOmMaHZA YyCTaHaB/IMBaeT,
Kakne KOHKPeTHO onepaumy MoXeT BbINO/HATL NPOLEeccop, CKOJIbKO
onepaHAoB TpebyeTcs ykasaTb B KOMaHAe, kKakou Bug (dopmar)
A0/DKHA MMeTb KOMaH/,a A/151 ee pacrno3HaHus.

TpagnumoHHbin nogxos — apxmutektypa CISC (Complete Instruction
Set Computer — koMnbtoTep € NoAHbIM HAbopom kKomaHa). C aApyrow
CTOPOHbI, 3TO peanusauma B IDBM cokpaweHHoro Habopa
NPOCTEeNLINX, HO 4YacCTO ynoTpebnseMbix KOMaHA, 4YTO MO3BOASAET
YNpOCTUTb annapaTHble CpeAcTBa MpoLeccopa W MNOBbICUTb ero
boictpogenctene — apxutektypa RISC (Reduced Instruction Set
Computer — KOMNbIOTEP C COKPALL,EHHBIM HAOOPOM KOMaHA,).



2. Tunbl N XapakKTepUCTUKMU
KOMMbIOTEPOB.

HageXxHoctb DBM — 370 cnocobHOCTb MalMHbI COXPaHATb CBOW
CBOMCTBA MNpWM 334aHHbIX YC/IOBMAX 3SKCMAyaTauuMm B TeYeHume
onpesesieHHOro NpoMexyTka BpemeHn. KosmyecTBeHHOU OLeHKOM
HagexHocTn DBM, coaepxawen 3n1eMeHTbl, OTKa3 KOTOPbIX
NPUBOAMUT K OTKAa3y BCEM MaALUMHbI, MOFYT CAYXWUTb CjeAytolime
nokasartenu:

1. BEPOATHOCTb be30Tka3HOW paboTbl 3a onpegeneHHOe BpemMs Npu
A, aHHbIX YCJ0BUAX SKCNTyaTaLnm;

2. HapaboTka OBM Ha oTkas3;

3. CcpegHee BpeMs BOCCTAHOB/IEHUA MALUUHbI U 4.

Ansa bonee CNOXHbBIX CTPYKTYP TUMA BbIYUCNTENBHOITO KOMIMJIEKCA
UN CUCTEMBbI MOHATUE «OTKA3» He UMeeT CMbIcaa. B Takmx
CUCTEMAX OTKa3bl OTAE/IbHbIX 3/1EMEHTOB NMPUBOAAT K HEKOTOPOMY
CHUKEHMIO 3PPEKTUBHOCTU PYHKLMOHMPOBAHUS, @ HE K MOJIHOW
notepe paboTocnocobHOCTM B Lenom.



2. Tunbl n xapakTepucTUkKn
KOMNbIOTEPOB.

CroumocTb DBM 3aBMCUT OT MHOXeCTBA PaKTOPOB, B YaCTHOCTU OT
ObiICTpOAENCTBUNSA, €MKOCTM MaMATH, CUCTEMbl KOMAHA W T. A.
boabwoe BAMAHME HA CTOMMOCTb OKa3blBaeT KOHKpeTHas
komnaekTauma DBM un, B nepByto oyepesb, BHeELWHME YCTPOUCTBA,
BXOAALWMEe B COCTaB MalwmHbl. (HakoHey, cTOMMOCTb NPOrpaMMHOro
obecneyeHus ©).

BaxHoe 3HayeHMe uvMelOT W dpyaue xapakmepucmuku
BbIYNCIUTENBHOWN  TEXHUKMW,  HaNpuUMep:  YHUBEpPCAs/ibHOCMb,
npo2pammHas cosmecmumocms, sec, 2abapumel,
3HepeonompebnerHue u dp. OHN NPUHUMAIOTCA BO BHUMaHME MNpu
OL,eHNBAHNM KOHKPETHbIX cpep npumeHeHns JBM.



Knaccbl 3BM no ccepam npumeHeHUs U MeTogamM UCNONb30BaHUA

CynepGBM

OcHOBHOe Ha3HaJvYeHue:

npegHa3Ha4vyeHa AJjid BbICOKO-
CKOPOCTHOIO BbIMNMOJIHEHUA MNMPUN-
KnagHblX 3a4a\u.

OCHOBHbIe TeXHU4Yeckue gaHHble:
IMeeT ckansipHble U BEKTOPHbIE MPOLIecCopbl.
CoBMecTHas paboTa NpoLeccopoB OCHOBLIBAETCS
Ha pasfUYHbIX apXUTEKTYpaXx.



Knaccel 9BM no cepam npumeHeHnsa n metogam Ucrnosib3oBaHUA

Cynep-mnHudBM

OcHOBHOE Ha3Ha4vYeHue:

MHOFOI'IyJ'IbTOBbIe BbIYUNCITUTESJIbHbIE
CUCTEMDI.

OCHOBHbIe TeXHUYEeCKne AaHHbIe:

MynbsTunpoLueccopHas apXuTekTypa,
No3BOSIAOLLAA MOAKITHOYEHNE O0
HECKOJTbKMX COT TepMUHanoB (Hanuyme
HapallunBaeMbIX 3aNoOMMNHAKLLIMX
YCTPOWUCTB).




Knaccel 9BM no cepam npumeHeHna n metogam Ucrnosib3oBaHUA

bonbwue 9BM (MaunHdppenumMbl)

OcHOBHOE Ha3HaJvYeHue:

ObpaboTka bonbLnX 00 bEMOB
OAHHbIX KPYMHbIX NpeanpusTuin.

OCHOBHbIe TeEXHUYECKNe AaHHbIe:

MynbTUnpoLieccopHas apxmTekTypa, No3BosisitoLLLas
NoAKtoYEeHe HECKOMbKMX COT pabo4nx MecT.



Knaccel 9BM no cepam npumeHeHnsa n metogam Ucrnosib3oBaHUA

MuHn-9BM

OcHOBHOe Ha3HaJvYeHue:

CuctemMbl ynpaeneHus
npeanpuaTUSMMN.

OCHOBHbIe TeEXHUYECKNe AaHHbIe:

OpgHonpoLeccopHas apxmTekTypa,
pa3BeTBNEHHas cuctema

nepugpepmnHbIX YCTPONCTB (OrpaHNYeHHbleE BO3MOXHOCTMN,
obpaboTka cnoB MeHbLUEN ONUHLI N T.4.)



Knaccel 9BM no cepam npumeHeHna n metogam Ucrnosib3oBaHUA

Pabouue ctaHUuuun

OcHOBHOE Ha3HaJvYeHue:

Cucrtembl aBTOMaTU3MPOBAHHOIO
NPOEKTUPOBAHNSA, CUCTEMbI aBTO-
MaTM3aLMn SKCNEPUMEHTA,
NHOYyCTPUanbHbIE NPoLEeCChl U Ap.

OCHOBHbIE TexXHUn4YeckKue
NaHHble:

Bbicokoe ObicTpoaencTBmue npoueccopa, BbiCoKkasi EMKOCTb
ornepaTtuBHOro 3arnoMmHaroLero yCTpoucTea,
cneunanmanpoBaHHaa cuctema nepudpepunHbIX YCTPOUCTB.



Knaccel 9BM no cepam npumeHeHna n metogam Ucrnosib3oBaHUA

Mukpo3BM ([MK)

OcHOBHOe Ha3HaJvYeHue:
NHonsnayanbHOe obcnyXxuBaHme

nornb3oBaTeneun.

OCHOBHbIE TexXHUn4YeckKue

LleHTpanbHbIN BOK C OAHUM UM

HEeCKONbKNMM npoLeccopamm, MOHUTOP, aKkycTnyeckas
CUCTeMa, KnaBsuartypa, 9fIEKTPOHHOE Nepo C NiaHLLIEeToM,
YCTPOWUCTBO BBOAA MH(POPMaLMKN, NPUHTEPDI, XXeCTKue
OUCKN, TMOKME ONCKN, MAarHUTHbIE JTIEHTbI, ONTUYECKNE ONUCKM

nnp.
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NepeHocHoM MK «HaKONEeHHUK»

OcHOBHOe Ha3HaJvYeHue:

NHaonsmnayansHOe obcnyXxuBaHme
rnorb3oBaTeneun.

OCHOBHbIe TeEXHUYEeCKne AaHHbIe:

MarnorabapuTHbIN KHUXXHOIO pa3mepa nopTaTUBHbLIA BapUaHT
cTalMoHapHOro nepcoHanbLHOro KoMnbloTepa.
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BnokHoTHbIN MK, HOYTOYK

OcHOBHOe Ha3HaJveHue:

NHaonsnayansHOe obcnyXxuBaHme
Nnonb3oBaTeEreun.

OCHOBHbIe TeEXHUYECKMNEe AaHHbIe:

Mopagenn moryt MMeTb NpoLeccop, onepaTtuBHyo NamMaTb 40
96 MbawuT, xxecTkuin guck oo 9 'banT, BCTPOEHHbIN KOMMAaKT-
Onck n pakc-moadem, aucrnen XXnakokpmctannmdeckun,
BpeMsi paboTbl OT COOCTBEHHOIO UCTOYHUKA NMUTAHUSA OT 2 A0
8 u.



Knaccbl 9BM no cchepam npumeHeHUs n meToaamM UCNonb30BaHUA 9/10

KapmaHHbIX KOMNbIOTEP
«HanagoHHUK»
OCcHOBHOE Ha3Ha4YeHMe:

NHonsmnayanbHOe obcnyXxuBaHme
nonb3oBaTenemn.

OCHOBHbIe TeXHUYeCKne AaHHbIe:

OnepartrBHasa NnamMaATb BbINOMHAET PYHKLMIO OONTOBPEMEH-
HOM NamsaTn, pa3aMepoM B Heckornbko MoanT. KecTkmn gmck
otcyTcTByeT. PaboTtaet noa ynpasneHnem Windows CE,
UMEET UMHTepdenc c apyrumMmmn KOMnboTepPpamMmn, BCTPOEHHLIE
MHTErPUpPOBaHHbIE CUCTEMDbI, XXNOKOKPUCTaANNNYECKU
aucnnen.



