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[ POLECCO - sBnsierca LeHTpankHLEIM yCTPOWCTBOM KOMMbIOTEPA 1
BbIMOJHSAET:

1) YyeTbipe OCHOBHbIX MaTeMaTU4E€CKUX NEVNCTBUS: CIIOXXEHUE,

BblHUTaHUE, YMHOXEHUE U AeJieHne — Ha ABOUYHbIMU
Yncnamm

2)  onepaunm KOMNbTEPHOW NIOMNKN: CpaBHEHME, YCIOBHbLIV
nepexon 1 NOBTOPEHMUE..




N3 nctopumn npoueccopa...

UcTopua nossBneHUs n pasBuTmuA nepBbIX NpoLeccopoB
ANA KOMNbIOTEPOB OepeT CBOE Ha4Yano B cepegnHe
asaguaroro Beka. B 1971 rogy npomsoLlno 3HakoBoe
coObITEe — HMKOMY TOoraa euwe HenssecTHas doupma Intel 13
amepukaHckoro ropoga CaHta-Knapa gana XXusHb nepBomMy
MUKponpoLueccopy.

OTO0 ObINT NepPBbIN BO BCEM MUpPE
YyeTblpexpaspsaaHbii MUKpONpoLLeccop
4004, kotopbin cocTosn ns 2300
TPaH3UCTOPOB, UMeN paboyyto 4YacToTy
108 k'y, — 310 0,108 MI'Y Unun
0,000108 Ty (roe-to B 20000 pas3
MEHbLLE YacTOTbl COBPEMEHHbIX
KOMIMbIOTEPHbIX NPOLIECCOPOB).




13 nctopum npoteccopa...

Cnegyowmm warom B pa3BuTtum MUKPOMNPOLIECCOPOB
ctano cosgaHue B 1974 rogy Intel 8080. HoBbIN 8-
buUTHLIN NpoLleccop coaepxan yxe 6000
TPAH3UCTOPOB N MOr agpecoBaTb 64 Kbant namsTtu.
Kpome Bcero npoyero, 3to Obif nepBbIn
MUKPOMNPOLIECCOP, KOTOPbLIX YXXe MOr AenunuTb Yncna.




13 nctopum npoteccopa...

KomnaHua AMD BbinycTunia cBon NepBbIv
mMukponpoueccop, AMD 9080, B 1974 roay. MoxHO
ckasaTtb, OH Obin nosiHon konunen Intel 8080.




13 nctopum npoteccopa...

[Mpoueccop PS5 ot Intel Bbiwen B mapte 1993 roga, oH cTan Ha3biBaTbCS
Pentium. TexHonormnn ymna Obinn nepepaboTaHbl 40 HEYy3HaBaeEMOCTU —
NosiBMIacb BO3MOXXHOCTb BbIMOMHATL Cpa3dy ABe KOMaHAObI.

Ho npoueccopsbl, koTopble paboTtanu Ha Yactote 60 MI'y, He BbIK ycneLwHbl.

[MoaTomy B KoHUe 1993 roga Bbiwen Pentium |, ewie 6bonee nponsBognTenibHbIN
npoueccop, cUMTyaumio yaanocb UCnpaBuTb.
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LleHTpanbHbIX npoueccop OObLIYHO
COAEPXKUT:

« apUPMETNKO-NOTrMYecKoe YCTPOMNCTBO;

e OOLLYIO LLUNHY, DNnarogaps KOTOPOM MOXET
obmMmeHnBaTbCcAa JaHHBbIMU C BHELLHUMUW YCTPOUCTBaMU; B
ee cocTaB BXOASAT LWMHbI aApeca, AaHHbIX U
yrnpaBrneHus;

* PEMNCTPDI;

* CYETUMKM KOMAHA;

* KO — O4YeHb ObICTPYO NaMATb Marnoro oobema (ot 8 4o
HecKonbKknx KoanT);

e MaTEMATUYECKNIN COMNPOLIECCOP YMCEN C NiaBatoLeN
TOYKOMU



CxeMma paboTbl npoLeccopa

LLiInHa gaHHbIX

[lepegadya KoMaHA NporpamMmMel,
NX AeKoaAnpoBaHue

LLlnHa agpeca

MNaMdATb

[lepepaya agpecoB AaHHbIX
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[lepenadya CMrHanaoB Ha
CUMTbIBaHMe AaHHbIX U3 O3Y



Cxema paboTbl npoueccopa

LLiInHa paHHbIX

[lepenadva pe3ynbTaToB
06paboTku

LLinHa agpeca

[lepenada aapecoB d4eek, B
KOTopble Heo6xoanMo
3anucaTtb AaHHble

MNaMdATb
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LLlnHa ynpaBneHuga

[lepenadya CMrHanaoB Ha
3anncb AaHHbIX B O3Y



LinHa gaHHbIX

LLinHa appeca

LLinHa
ynpaBneHus

10 3TOM LIWHE JAHHBIC NIEPEAAOTCI MEKIY
pPAa3JIMYHBIMU YCTPOUCTBAMU. PaspsaaHoCTh
IIHWHBI JJAHHBIX OMPEAEIAECTCS KOJIMYECTBOM
JIBOUYHBIX pa3psAa0B, KOTOPBIE MIPOLECCOP
0OpabaThIBaeT 3a OJIUH TaKT.

MpeIHAa3HauYCHA U1 [IEPEAAUM 10 HEH azipeca
TOI'0 YCTPOMCTBA (MU TON STYEUKH ITaMSITH), K
KOTOpPOMY OOpallaeTcs mpoimeccop. Aapec Ha
HEE BBIJIAET BCErAa TOJIBKO MPOIECCOop.

NepeIatoTCsl CUTHAJIbI TaKKe, HallpUMEp, Kak
CUTHAJIbl UT€HUSI, 3aITMCH, TOTOBHOCTH,
onpeelIsIIoNIe XapakTep oOMeHa
uHpopmanuen no maructpaiu. CUrHaibl
yIPaBJICHUS ONPEACTAIOT, KAKYIO OIepaliuio
CUMTBHIBAHUE WJIM 3alIMCh HH(POPMALIUU U3
aMsATH HY>KHO IIPOU3BOJIUTh,
CHUHXPOHHU3UPYIOT 0OMEH HH(pOopMaIueit
MEXKY YCTPOHUCTBAMMU.



Cxema npoueccopa (ynpolieHHas)

Peruncrpsl
ApupmeTuko-
noruvyeckoe CueTyuk KOMaHA
YCTPOWUCTBO PerucTp KoMaHsa

bnok
ynpasseHus

K3W AaHHbIX Kaw KoMaHAa




Jlornyeckasa cxema npoueccopa

AIlY (apucgpmeTuko-nornyeckoe
YCTPOMUCTBO)

[lekogep komaHa,

Kaw-namsTs Kaw-namsatb
1 ypoBHs, 1 ypOBHS,
AaHHbIE KOMaHgbl

LLinHa LLnHa LLnHa
NaHHbIX agpeca ynpaBneHus




NMpuHUMn paboTbl Npoueccopa

AnropuT™M paboTbl LeHTpanbHOro NpoLeccopa KoMnbloTepa MOXXHO NpPeacTaBUTb Kak

nocnegoBaTenibHOCTbL CrefyroLwWwmnx 4enNCTBUN.

Bnok ynpaBneHunsa npoLeccopom 6epeT n3 onepaTtMBHOM NaMATK, B KOTOPYIO 3arpykeHa
nporpamma, onpeaeneHHble 3Ha4YeHus! (JaHHble) U KOMaHAbl KOTOpble HE0BX0AMMO
BbINOJTHUTb (MHCTPYKUMK). DTU OaHHbIE 3arpy>KatTca B K3LLU-NaMsATb NpoLieccopa.

N3 BydbepHOM namaTn npoueccopa (Kawa) MHCTPYKUUK U NOMYyYEHHbIE AaHHbIe
3anucbIBaloTCA B pernctpbl. MHCTpYKUMM NOMeELLaoTCA B PErMCcTpbl KOMaHz, a 3Ha4YeHnda B
PEerncTpbl JaHHbIX.

Apl/l(*)MeTI/IKO-J'IOFI/I‘-IeCKOe yCTpOIZCTBO CHNTbIBaAET NHCTPYKUUN U OaHHbIE U3
COOTBETCTBYROLUNX PETMCTPOB MNMpoueccopa n BbINOJTHAET 3T KOMaHAbl HAa NMojfty4eHHbIMA
YncCriamn.

Pe3ynbTaThl CHOBa 3aMyCbiBalOTCS B PErMCTPbI M €CINU BbIYUCIIEHUS 3aKOHYEHbI B
BydepHyto namsATb Npoueccopa. PernctpoB y npoLeccopa COBCEM HEMHOIO, MO3TOMY OH
BbIHY>XEH XPaHUTb NPOMEXYTOYHbIE Pe3ynbTaThl B K3LL-NaMATH PasfMyYHOro YpOBHS.

HoBble gaHHble U KOMaHAbl, HeOBXoAMMblE 09 PAaCHETOB, 3arpy»katoTCsl B KELL BEPXHETO
YPOBHS (13 TPETLEIO BO BTOPOW, 3 BTOPOrO B NEPBLIN), a HENCNONb3yeMbI€ JaHHbIE
HaoOOpPOT B K3LL HMXKHETO YPOBHS.

Ecnu umnkn BbIYMCNEHUI 3aKOHYEH, pe3yrbTaT 3anucbiBaeTcsl B OnepaTMBHYO NamMsaTb
KOMMblOTEPA NS BbICBOOOXAEHNA MecTa B BydepHor namMaTK npoLeccopa Anst HOBbIX
BblYMCeHUI. To )Xe caMo NPOUCXOANT NPW NepenonHEHNN aHHbIMMU K3LU-NaMSATH:
Hencnonb3yeMble JaHHble NEPEMELLAOTCH B KLU HUXXHENO YPOBHS UMK B ONepaTUBHYHO
namsThb.



Appo npoueccopa

AJTY Peructpsl Conpoueccop

BHYTpeHHASA WNHa

Yy Kaw-namaTtb

MpoueccopHbIn UHTEptenc

CucremHas WwuHa

Cxema sgpa npoueccopa




ApXuUTeKTypa ABYXbAOEePHOro npoueccopa
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BLMICTHTENLHOE
A7PO

I

Ksm L1

'

BLIUICTHTETBHOE
APo

I

Ksm L1

ﬂ I

Kom L2, L3,...

|

OnepaTHBHAA
MaMATh




XapaKTepucTuku npoteccopa

1.TakToBasa YacToTa — KONMMYECTBO TaKTOB B CeKyHAay.

TakT — NPOMeXYTOK BpeMeHU MeXay Hadaramuy nogadu aByx
nocnenoBaTtefibHbIX MMMYNbLCOB chel-U MUKPOCXeMOU —
reHepaTopoM TaKTOBOW YacTOThl.

Namepaetca B My m I'ru.

2.PaspsgHocTb npoueccopa — KoNm4yecTBO ABOUYHbLIX pa3psiaos,
KOTOpbIE MOryT rnepenasartbcs nnn obpabatsiBaTbCs
NpoL.eccopomMm OAHOBPEMEHHO (3a 1 TaKT).

MoxkeT ObITb: 8, 16, 32, 64 buTa.

3.lNMpon3BoanTesIbHOCTb XapakTepPU3YET CKOPOCTb BbINONTHEHUS
MPUITOXXEHUI NPOLLECCOPOM. 3aBMCUT OT TaKTOBOW 4acTOThI U
pa3psaHOCTW.



XapaKTepucTuku npoteccopa

4. TennoBasi MOLWLHOCTb U 3HepronoTpedneHue npoueccopos
N3mepsieTca B BT.

5. CucremHas wunHa (FSB) — KaHars rno KOTOpoMy rnpoueccop
coeiHEH C APYrMMU YCTPOMCTBaMM KOMMbIOTEPA.

6. Kew-namaTb — 970 ObICTPOAENCTBYIOLLAA NaMsATb, KOTOpasd
XpPaHUT MHOpPMAaLMIO U3 onepaTUBHOW NamMATK, Ans donee
ObICTPOro oocTyna K HEN.

PasnunyaloT Kawu 1-, 2- 1 3-ro ypoBHeun (MapkmpytoTes L1, L2 n L3).
7. CoKkeT — pa3beM, B KOTOPbIW MOMELLLAETCA NPOLIEeCCOP.

MaTepuHckas nnaTta gofmKHa nogaepXnBaTb TOYHO TakoW
COKET, Kakomn byaeT y npoueccopa.

8. KonunyecTtBo agep: Ha gaHHbI MOMEHT B NMpoAa)e UMeKTCS
OOHO-, OBYX-, YETbLIPEX- U LUECTNAOEPHbIE M T.4. NpOLEeCccopbl.

9. Paboyasi TemnepaTypa nporeccopa



Kaw-namMmaTb

KOLW-NMAMATD - Bug cBepxObICTPOAENCTBYIOLLEN KOMIMBIOTEPHOM

namMAaTn, NPUMeEHAEMbIN 4N YCKOPEHUS O0CTyna K AaHHbIM U3
onepaTtuBHOM NaMATW.

beicTpogencTeme npoueccopa bonblue buicTpoaenctans O3Y.
[ToaTOMY Npoueccop YacTb BPEMEHU NPOCTAaMBAET B OXNOaHUN
OaHHbIX. YTO6bI 3TOro He 6610, B NPOLECCOP BCTPanBaETCsl KaLu-
namsaTb, bonee ObICTpagd, YeM onepaTuBHasi.




TEXITPOLIECC

OCHOBHBIM 2JIEMEHTOM B IPOLIECCOpaXx SBIISIIOTCS TPAH3UCTOPHI — MUJIJIMOHBI U
MUJITAAP/IBI TPAH3UCTOPOB. M3 3TOr0 M BBITEKAET MPUHITUIT pabOThI IIpoIieccopa.
TpaH3ucTOp, MOXKET, KaK MPOMYCKaTh, TaK U OJIOKUPOBATH AIESKTPUIECKUM TOK, YTO
Ja€T BO3MOXKHOCTh JIOTHYECKUM CXeMaM padoTaTh B IBYX COCTOSIHUSAX —
BKJIIOYEHHMS U BBIKJIIOUEHUS, TO €CTh BO BCEM XOPOIIIO W3BECTHON JIBOMYHOMN
cucteme (O u 1).

Texmponecc — 3To, MO CyTH, pa3Mep TPAH3UCTOPOB. A OCHOBA
POU3BOJUTEIBLHOCTH MIPOIIECCOPa 3aKII0YAETCSI UMEHHO B TPAH3UCTOPAX.
COOTBETCTBEHHO, YEM pa3Mep TPAH3UCTOPOB MEHBIIIE, TEM UX OOJIbIIIE MOKHO
pa3MecTUTh Ha KpUCTaJLIE MPpoIEeccopa.

HecmoTtpst Ha TO, UTO TEXITPOILIECC HAPSMYIO HE BIMSICT HA MPOU3BOAUTEIBHOCTD
polieccopa, OH Tak ke OyleT OHOM U3 XapaKTepPUCTUK MPOLIeccCopa, TaK KAK UMEHHO
TEXIPOIIECC BIUSIET HA YBEJIMYEHUE TPOU3BOJUTEILHOCTH MPOIECCOPA, 3a CUET
KOHCTPYKTHUBHBIX U3MEeHEHUM. Texrmpoliecc, ABIseTcs 0OIUM MOHATHEM, KaK IS
IIEHTPaJIbHBIX IIPOIIECCOPOB, TaK U JJIs rpadUIeCKUX MPOIIECCOPOB, KOTOPHIS
HCIMOJI3YIOTCS B BUJIEOKAPTAX.




OcCHOBHbIe cnocoObl NOBbILLUEHNSA
NpPoOn3BOANTENBHOCTU MPOLECCOPOB:

1. KonBeiiepuzaumusi.

Kaxxaast ”HCTpYKIIMS, BBINOJHIEMAs TPOILECCOPOM, MOCIEA0BATEIBHO MPOXOIUT BCE
OJIOKHM si7Ipa, B KAXJIOM M3 KOTOPBIX COBEPILAECTCS CBOSI YaCTh JICMCTBUH,
HEOOXOIMMBIX JIJISI BBITIOJTHEHUSI MHCTPYKUMU. Ecu npuctynars k 00pab0TKe HOBOM
MHCTPYKIUH TOJBKO MOCJIE 3aBEPUICHUS PA0OThI HaJ IEPBOM UHCTPYKIUEH, TO
OOJbIIast YaCcTh OJIOKOB fA/Ipa MPOIIECCOPa B KaXKIbIi MOMEHT BPEMEHH OyIeT
IPOCTauBaTh, a, CJIEIOBATEIILHO, BO3MOXKHOCTHU Mpolieccopa OyayT UCIIOIb30BaATHCS
HE MOJHOCTBIO.

Jl71s1 penieHust 3Toi MpoOJIeMbl BO BCEX COBPEMEHHBIX MTPOIECCOpaX BHIITOJTHEHHE
MHCTPYKIHUH MOCTPOEHO MO MPUHIIUITY KOHBEKUEPA, TO €CTh 110 MEPE
0CBOOOXKICHHS OJIOKOB SI/Ipa, OHM 3arpy»KaroTcsi 00padOTKOM cieayromiei
UHCTPYKIIUH, HE JOKHUAASCHh MOKA MPEbI YA HHCTPYKIIUS BBITOJIHUTCS
MOJTHOCTBHIO.



OcCHOBHbIe cnocoObl NOBbILLUEHNSA
NpPoOn3BOANTENBHOCTU MPOLECCOPOB:

2. CynepckajsipHOCTb.

CynepcKaIsIpHOCTh — QpXHUTEKTypa BRIYUCIUTEIBHOTO Spa, IIPH KOTOPO Hanboiee
Harpy>Ke€HHBIC OJIOKHM MOTYT OBITh B HECKOJIBKHX dK3eMIuripax. CkakeMm, B Sape
npoiieccopa 0JI0K BHIOOPKHU MHCTPYKITUNA MOXKET Harpy»aTh cpa3y HECKOJBbKO OJIOKOB
JICKOUPOBAHMS.

B aTOoM citydae 0710kH, BBITIOIHSIONIAE 00JIee CIOKHBIE JEUCTBUS U padoTaroIue
J0JIbIIIE, 3a CUET MapaJIeIbHOW 00pabOTKHU Cpa3y HECKOJIbKUX MHCTPYKIHM HE OyIyT
3aJIEPKUBATH BECh KOHBEMWED.



OcCHOBHbIe cnocoObl NOBbILLUEHNSA
NpPoOn3BOANTENBHOCTU MPOLECCOPOB:

3. IlapamiesbHass 00padoTKa JaHHBIX.

beckoHeuHO MOBKIIIATh TPOU3BOAUTEIILHOCTD MPOIIECCOPOB, 3a CUET YBEINYCHUS
TaKTOBOM YaCTOTHI, HCBO3MOKHO. YBEJINUYCHHE TAKTOBOM YaCTOThI BJICUET 3a
c000i1 yBeIMYEHHE TETIOBBIJICIICHUS, YMEHBIIICHUE CPOKa CIYKObI 1
HaJIe)KHOCTHU Pa0bOTHI MPOLIECCOPOB, TaK e 3aJICPKKHU OT OOpAICHUS K TTaMSITH
CHUJIBHO CHIKAIOT 3(D(PEKT OT yBEJIMYSHUS TAKTOBOM YaCTOTHI.

[Tonapnstoree OOJBITMHCTBO COBPEMEHHBIX MPOIIECCOPOB UMEIOT JiBa U OoJiee
aapa. [IpeumyiecTsa OT BBOJIA JOMOJIHUATEBHBIX SJIEP BIOJIHE MMOHATHBI,
IPAKTUYECKH MOJTy4aeM HECKOJIBKO MPOIECCOPOB, CIIOCOOHBIX HE3aBUCUMO
pelaTh KaXIbli CBOM 3aJ1a4M, IIPU 3TOM, €CTECTBEHHO, BO3PacTacT
MIPOU3BOJIMTEIILHOCTb.



OcCHOBHbIe cnocoObl NOBbILLUEHNSA
NpPoOn3BOANTENBHOCTU MPOLECCOPOB:

4. Texnonoruss Hyper-Threading

Texnonorus Intel Hyper-threading mo3Bonsier kaxxaoMy sapy mpoieccopa
BBITIOJIHATH JBE 3a]1a4¥ OJTHOBPEMEHHO, IO CYTH, Aejasi U3 OJAHOTO PEAIbHOTO
A/ipa JiBa BUPTYaJbHBIX. DTO BO3MOKHO M3-3a TOTO, YTO B TAKUX sJIpax
COXPaHSIETCS] COCTOSIHUE Cpa3y JByX MOTOKOB, TaK KaK y si/ipa €CTh CBOM HA0OP
PETUCTPOB, CBOM CUETUUK KOMaH]I U CBOM OJIOK pabOThI C MPEPHIBAHUSIMHU J1JISI
Ka)XJI0ro MOoTOKa. B pe3ynbrare, onepanydoHHasi CHCTEMA BUJUT TaKOE AJIpO, KaK
7B OTAEIBHBIX fA/1pa, U OyJeT ¢ HUMU padOTaTh TakK ke, Kak padoTasa Okl C
JBYSIZIEPHBIM MPOLIECCOPOM.
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Intel® Core™ i7-880 | 3.06GHz | Socket 1156 | 8MB
Intel® Core™ i3-560 | 3.33GHz | Socket 1156 | 4MB
AMD Sempron™ LE-1250 | Socket AM2 | 512KB
Intel® Core™ i3-550 | 3.20GHz | Socket 1156 | 4MB
Intel® Core ™ i5-655K | 3.20GHz | Socket 1156 | 4MB



