KTo npuayman npoueccop An
KoMnbloTepa?

[1po npoueccop
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[ NaBHble pa3paboTynKm

Pobept Honc mn FlopgoH Myp

KomnaHunio ocHoBanu 7

nocne T1oro, Kak yuJin n3 KomMmraHun . BCKOpe K
HUM MNMpUcoeaunHunIICA ) pa3pa60TaBUJ|/||7| Z BHe,EI,pI/IBLLII/lM MeTOo
KOpnopaTtnBHOIo ynpaBJieHNA ) QCbeeKTI/IBHO I/ICI'IOJ'Ib3yeMbIl7I B

MeHemKMeHTE. bnsHec-nnaH koMmnaHuu, pacnedyataHHbin Pobeptom Honcom
Ha ne4yaTHOW MalUWHKe, 3aHuMarn ogHy ctpaHuuy. [Npeacraesme ero
doMHaHCUCTy, paHee nomorasLlemMy co3nartb , Intel nonyunna
CTapTOBbLIN B $2,5 MnH.

HassaHue Integrated Electronics npegnoxun lopaoH Myp, XoTs cHavana
KoMnaHuto npeanosnaranock Haseatb NM Electronics. Honc ogobpun atoT
BapWaHT, HO NPeasiIoXKuN NPeacTaBUTb €ro B COKpaLLEHHOM BMae. YXXe nocne
peructpaummn komnaHum 16 mnons 1968 roga BbIACHUIOCH, YTO CyLLECTBYET
apyras komnanus Intelco. MeHATb Ha3BaHMe ObIo HeBbirogHO — 0O Intel
y>K€ MHOIMe 3Hanu, Tak YTo BO n3bexaHne BEPOATHLIX CyaeOHbIX
pasbupartenbcTB npuiinock Beinnatute $15 000 3a npaBo Mcnonb3oBaHUs
BbIOpPaHHOIo MMEHU

Ycnex k komnanum npuwén B 1971 rogy, koraa Intel Hayana coTpyaHMYecTBO
C ANOHCKOW KOMMaHUEN :



B 1990-e komnaHua ctana KpynHeuwmnm
nponssoauTenem rnpoLeccopoB aAngd
nepcoHarnbHbIX KOMMNbLOTEPOB. Intel

B pa3BuTtune
KOMMNbIOTEPHOW TEXHUKU. Cheundukaumm Ha
MHOXeCTBO NOPTOB, LUWNH, CTaHAAPTOB N CUCTEM
KOMaHAg, paspabaTbeiBanuck npu ydactun Intel
NN NONMHOCTLIO €€ CoTpyaHnKamMu. Hanpumep,
TUN NaMSATU cTarn u3BecTeH bnarogaps
Intel, xoTa gonroe Bpema KOMNaHUS
npoasurana gpyrov Tun namaTtn —
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Kak ycTpoeH npoLeccop?

Kak u noboe gpyroe ycTpoucTBO, NPOoLECCOpP
XapakTepunsyeTtca onpegeneHHbIMy napameTpamu,
KOTOpble, OTBEYas Ha BOMPOC, Kak paboTaeT
npoLieccop, 06bonTn CTOpoOHOU HeNb3A. [Npexae
BCEro 3TO: KOSIMYECTBO SAAEP; YNCNO NOTOKOB;
pasmMep Kalla (BHYTPEHHEN NAMATN); TaKTOBas
yacToTa; bbicTpoTa LWKHLI. [Toka ocTaHOBMMCS Ha
TaKkTOBOM YacToTe. He 3psa npoLeccop HasbiBatoT
cepauem Kkomnbtotepa. Kak u cepale, oH paboTtaer
B pexume nynbcauuu ¢ onpeaeneHHbIM
KONM4YeCTBOM TaKTOB B CEKyHAY. TakToBas 4actoTa
namepsietcsa B My nnm B 'My. Yem oHa BhilLe, TEM
bornbLue onepauuini MOXET BbIMOMHUTL YCTPOMNCTBO.
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Kak paboTaeT npoueccop:
obpaboTka KomaHA.

Tenepb HEMHOIO O CTPYKTYPE UCMOMNHAEMbIX
KoMaHAa. Ecnu nocMmoTpeTb, Kak paboTaeT
npoLeccop, HY>KHO YeTKO npeacTaBnaTb cebe,
4yTO Ntobas KomaHaa UMEET BE COCTaBMAIOLLNE —
ornepaumoHHYIo U onepaHaHyto. OnepaymoHHas
4YacCTb YKa3bIBaAET, YTO AOSIKHA BbIMOSTHUTL B
AAHHbI MOMEHT KOMMbIOTEPHAsA CUCTEMA,
onepaHaas onpenenseTr To, Haa YeM OOIMKeH
pabotaTb MMEHHO npoueccop. Kpome Toro, s14po
npoLeccopa MOXET coaepXaTtb ABa
BblYMCNINTENBHBLIX LIEHTPa (KOHTEWHEpPa, NOToKa),
KOTOpble pa3aenstoT BbIMOIHEHME KOMaHbl Ha
HECKOSbKO 3TanoB: BblpaboTka; AewmdppoBaHue;
BbIMOSIHEHME KOMaHabl;, obpalleHne K namaTu
camoro npoueccopa CoxpaHeHue peayrnberara.
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CerogHsi npuMeHsieTcs pa3aernbHoe
K3LLMPOBaHUE B BUAE UCMNOMNb30BaHUA OBYX
YPOBHEW K3LU-NaMATU, YTO MO3BONAET
n3bexarb nepexeara aByma n bonee
KoMaHgamu obpalleHns K ogHOMY U3
brnokoB namaTun. [Npoueccopsbl No TUNY
06paboTKkn KoMmaHa pas3genstoT Ha
NMMHENHBbIE (BbINONIHEHME KOMAHA B NOPAOKE
oyepenn nx sanunucu), LMKNNYeCcKne v
pas3BeTBnarLmnecs (BblnorHeHne
MHCTPYKUMW Nocne obpaboTkn ycrnosuii
BETBJIEHUSA).



Bbino.

Cpenn OCHOBHbIX (PYHKLWN, BO3NOXEHHbIX @ Oﬂe[
Ha NpoLeccop, B CMbICIE BbIMOSIHAEMbIX
KOMaH4 UNu UHCTPYKUUX pasnuyatoT Tpu
OCHOBHblE 3a4a4yn: matemaTuveckmne
OEVNCTBUA Ha OCHOBE apUdPMETUKO-
NOrnMyeckoro yCTponucTea; nepemMeLleHne
OaHHbIX (MHdOpPpMaLUK) N3 OOHOro TUna
namMaTn B APYrowv; NPUHATUE pPeLLEHNS No
MCMNOJSTHEHMIO KOMaHAbIl, N HA ero OCHOBE —
BbIOOP NepektovyeHnsa Ha BbINONHEHUS
Opyrmx HabopoB KOMaHA.



B3anmogencrtesme Cc namaTbio
(M3Y n O3Y)

B aTOM npouecce cnegyet OTMETUTL Takue
KOMMOHEHTbI, KaK LUMHA U KaHan YTeHusa u
3arnmcu, KOTopble COeANHEHBI C
3anomMuHarwmmm yctponcteamu. 3y
COAEPXXNUT NMOCTOSIHHBIN Habop baunT.
CHa4yana agpecHas WnHa 3anpallinBaeT y
[13Y onpeneneHHbIn 6anT, 3aTeM nepenaeT
ero Ha LUMHY OaHHbIX, MNOoCre Yero KaHan
YTEHUA MEHSET cBoe cocTosHume un MN3Y
NpeaoCTaBnsET 3anpPoOLUEHHbIN BaNT.
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A FleshROM aT0 KOHCOSbHaga yTunura
ONns naeHTnukauum, YTeHNs, 3anunucu,
NpoOBEPKN N CTUpaHUA MUKpocxeMm Flash
namatn. OCHOBHOE Ha3Ha4YeHne - 3TO
nepenpowunska BIOS, etc, a notomy B
cnmcke yCTPOUCTB NporpaMmmMmnpoBaHug
MHOrO BeCcbMa CrneunuyHbIX.



Ho npoueccopbl MOryT He TONbLKO
CUNTbIBaATb AaHHbIE U3 oNepaTUBHOM
namMsaTn, HO U 3anucbiBaTb UX. B aTOM
cliy4yae mncnosnb3yetcsd KaHan 3anucu. Ho,
ecnun pasobparbcs, N0 6ONbLLIOMY CHETY
COBPEMEHHbIE KOMIMBIOTEPLI YNCTO
TEopEeTUYECKMN Mornun Bbl n BoBce 060UTUCH
6e3 O3Y, NOCKonNbKY COBPEMEHHLIE
MUKPOKOHTPOMNMNEPbI CMOCOBHbI pa3meLlaTb
HY>XHble 0anTbl AaHHbIX HENOCPEACTBEHHO
B MNaMATK caMOro npoLieccopHoro Yynna. Ho
BOT 6€e3 [13Y 0060NTUCL HMKAK HEMNb3S.



Kak npoBepuTb, paboTaeT nn
npoLeccop?

Tenepb NOCMOTPUM Ha HEKOTOpPbLIE
acrnekTbl NPOBEPKU paboTOCNOCOOHOCTM
npoueccopa. Hy>KHO YeTKO NOHMMAaTb,
4yTO, ecnm Obl npoLieccop He paborarn,
KOMMNbIOTEP Obl HE CMOI Ha4YaTb 3arpysky
BoOOLLE.
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Opyroe geno, korga TpebyeTrcs NOCMOTPEThL Ha
nokasaTenb MCMNosfib30BaHUA BO3MOXKHOCTEN rnpoLleccopa
B ornpenesieHHbI MOMeHT. CaenaTtb 3TO MOXHO U3
cTaHgapTHoro «ucnetyepa 3agay» (HanpoTue NOOro
npoLecca ykasaHo, CKOMbKO MPOLEHTOB 3arpy3Ku
npoueccopa OH gaer). [ina BuayarnbHOro onpeaeneHns
9TOro napameTpa MOXXHO BOCMOSb30BaTLCA BKNagKoW
NPON3BOAUTESILHOCTW, FAe OTCheXnBaHue N3aMeHeHNN
NPONCXOOUT B PEXUME pearibHOro BPpEMEHM.
PaclwupeHHble napamMeTpbl MOXHO YBUAETL MPU MOMOLLIN
cneuuanbHbIX nporpamm, Hanpumep, CPU-Z. Kpome Toro,
MO>XHO 3a1eMCTBOBaTb HECKOJSIbLKO SAep npoueccopa,
MCNonb3yd ONg 9Toro KoHdurypauuto cuctemol (msconfig)
N OOMNOSTHUTENbHbIE NapaMeTpPbl 3arpy3Ku.



Bo3mMoXHble npobremsbi

HakoHel, HeCcKonbKO crnoB O npobrnemax. Bot mHorne
nonb3oBaTesnin 4YacTo crpaLlmBaroT, MOs1, NoYeMy
npoLeccop paboTaeTt, a MOHUTOP He BKNtovaeTca? K
LEeHTparibHOMY MpPoLEeCCOopPY 3Ta CUTyauunusd He MeeT
HMKAKOro oTHoLleHusd. [1eno B TOM, YTO NpU BKITHOYEHNN
noboro KoMMNbOTEPA CHa4Yana TectTupyetcs rpadonyecknm
apanTtep, a TOMbKO NOTOM BCE ocTaribHoe. BO3MOXHO,
npobrnema COCTOUT Kak pa3 B NpoLeccope rpadpmnyeckoro
4ymna (BCe COBPEMEHHLIE BUOEOYCKOPUTENN NMEIOT
cobcTBeHHbIE rpadmnyeckn npoueccopsbl). Ho Ha npumepe
JOYHKUNMOHMPOBAHNSA Yer0BE4YEeCKOro opraHmama Hy>Ho
NOHMMaTb, YTO B Clly4ae OCTaHOBKU cepaua ymupaet
BECb OpraHu3Mm. Tak u ¢ kKoMmnetoTepamun. He paboTaet
npoLeccop — «YyMUpPaEeT» BCA KOMMNbIOTEPHAA cUCTEMA.
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I HALwa nocneaHdasa 3agada
Y3HaTb A9 Yero Hy>kKeH
npoLeccop

B Ka)xgom KOMNbTEPE eCTb npoLeccop, HO AnS
4yero OH HYyXeH, 3HalT HEMHoOrme. [naBHas
MUCCUS ATON OEeTanu 3akn4aeTcd B NpoBeaeHnmn
BbIYMCNUTESBbHBIX ONepauun u ynpaBneHum
NOTOKaMu AaHHbIX, AN YEro NCnornb3yrTCS
cneuuanbHble KoMaHabl. YTobbl nyylle
pa3obpartbCcsa B TEME — 3a4EM HYXXEH NPOLLEeCcop
B , CnegyeT paccMOTPETb €ro Age
rMaBHbIE XapaKTEPUCTUKN: KONTMYECTBO S4ep U
TaKTOBYH 4YacCTOTY.



HayHeM c TakTOBOW YacCTOThbl, OT KOTOPOW 3aBUCUT
MOLLHOCTb npoueccopa. HYem bonblue 3TO 3Ha4YeHne, TeEM
borbLUe onepaunn CMOXET OCYLLECTBUTb NMpoLeccop 3a
JoNKCMPOBaAHHLIN MPOMEXYTOK BPEMEHW.

CTount pasobpaTbecs, Ans YEro Hy>kHbl sapa B
npoueccope, KOTopble NpeacTaBnaAlnT cobon KpucTannbl
KPEMHUS, HA KOTOPLIX MPU NOMOLLW BbIMUCINUTESbHbIX
9NNEeMEHTOB OCYLLIECTBIIAETCA CXema npoueccopa. Y
KaX[oro sapa ectb CBOS TakToBad Yactorta. Korga ogHo
A0pPO He CnpaBsisieTca Co CBOEU paboTon, To
3agencteyetca BTopoe un T.4. OTcioga MOXHO caenaTthb
BbIBOA, YTO YeM bonbLle S4ep, TEM JyyLle.
MHoroagepHble MpoLeccopbl NMO3BOMAKT YENOBEKY
OLHOBPEMEHHO MOJ1b30BaTbCs Pa3HbIMU NporpaMmmMamMu,
cnywartb My3bIKy U T.4.






ELle cTonT ckasaTb 0 TeXnpouecce, KOTopbIU
CNoCcoOCTBYET YBENMNYEHUIO Npou3BoanUTENbHOCTU. [oa
9TUM MapamMeTpoM nogpasymeBatloT onpeneneHHbIn
pasmMep TPaH3UCTOPOB, N YEM OH MEHbLUE, TeM BorbLUe
No40OHbIX TPAH3UCTOPOB MOXKHO UCMOSIb30BaTh

Ha . ['lpn aTOM CTOUT 3aMETUTbL, YTO YEM
bonblue Texnpouecc, TEM CUilbHEE DyaET HarpeBaTbCs
npoLieccop.

Ha cerogHsWHWN OeHb BbIAENAOTCA ABE caMble
N3BECTHbIE MapKn npoueccopos: Intel n AMD.
[TlponsBoguTENU U3rOoTaBNMUBAKOT X NO-pasHoMY. Ecnu e
CPaBHUTbL 3TV ABa BapuaHTa B paboTte npn oguHaKOBbIX
nokasarensax CKOPOCTM U YacTOTbl, TO OHU NPaKTUYECKU
HU4em He otnunyatrotes. K npenmyliectsam Intel moxHo
OTHECTM ero bonee AnuTesbHbIA CPOK CryXObl, a BOT
AMD BbigensieTcs ny4dwen padboTton ¢ rpaduKon.
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Ho noa KoHeu S XOoTern nokasaTtb
NOoNynApPHOCTb NOKYMOK

npoueccopor anarpamon ADM
Intel




JTO KOHeU

® %l HagerCcb YTO BaM MNOHPaBUIIOCbL MOE
BbICTYNNeHne. Bcem yaaym n Bcem Ao
cBunagaHus!




