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1.0cHOBHBIE XapaKTePUCTUKH MUKPOIpoIeccopa

1) TakTOBas YACTOTA, ONIPEICIAIONIAs MAKCUMAITBHOE BPEMSI BBITIOJTHEHUS
NEePEKIII0YEHUs 3J1EMEHTOB B OBM;

2) pa3psiAHOCTh, T.€. MAKCUMAIIEHOE YHCIIOM OJTHOBPEMEHHO 00pabaThIBa€MbIX
JIBOUYHBIX Pa3PsIOB.

Pazpsimnoctte MII 0603Havaercss m/n/k/ v BKito4aerT:

M - pa3psITHOCTh BHYTPECHHUX PETHCTPOB, ONMPEILISICT MPUHAICKHOCTD K TOMY
YT HHOMY KJIACCy MPOIECCOPOB;

N - pa3psTHOCTH IIMHBI JAHHBIX, OMPEASIICT CKOPOCTh TIepeIaun HH(OpMaIny;
K - pa3psaHOCTD IIKMHBI aipeca, OnpeAeiIaeT pa3Mep aJpecHOro MPOCTPAHCTBA.
Hanpumep, MII 18088 xapakrepusyercs 3Hauenussmu m/n/k=16/8/20;

CoBpeMeHHbIE MUKPOITPOLIECCOPHI TOCTPOEHBI Ha 32-X OUTHOM apXUTeKType X886 uiu
IA-32 (Intel Architecture 32 bit), niu Ha Gonee coBepIIEHHON W IPOU3BOAUTEIHHOM
64-x outHyro apxurektypy |1A-64 (Intel Architecture 64 bit). MaccoBslii BBITyCK 1
BBIXO B ipojaxky B 2003 romy HoBoro mukporporeccopa Athlon 64 xoproparyn
AMD (Advanced Micro Devices), 3ToT MEKPOIPOIIECCOp MPUMEUATEICH TEM, YTO
MOKET paboTaTh Kak ¢ 32-X OUTHBIMU NPUIIOKEHUSIMH, TaK U ¢ 64-X OUTHBIMHU.
[Ipon3BoauTeNbHOCTh 64-X OUTHBIX MUKPOIIPOLIECCOPOB HAMHOTI'O BBIIIIE.

3) apxuTeKTypa.

[ToHsiTHE apXUTEKTYpPbI MUKPOIIPOLIECCOPA BKIIIOYAET B C€0s1 CUCTEMY
KOMaH/1 ¥ CLIOCOOBI aipecaliii, BO3MOKHOCTh COBMEILIEHUS BBIITOJIHEHUS KOMaH/I
BO BPEMEHU, HAIMYHUE JOMOJTHUTENBHBIX YCTPOUCTB B COCTaBE MUKPOIIPOLIECCOPA,
INPUHLIUIIBI U PEXKUMBI €T0 pabOThl. BBIIENAIOT MOHATHS MUKPO apXUTEKTYPhI U
MaKpO apXUTEKTYPBI.

Mukpo apxXuTeKTypa MUKPOIPOLIECCOPA - 3TO allllapaTHasi OpraHu3alus 1
JIOTUYECKas CTPYKTYpa MUKPOIPOLIECCOPa, PETUCTPhI, YIPABISIOLUIUE CXEMBb,
apu(PpMETUKO-JIOTHIECKUE YCTPOMCTBA, 3aITOMUHAIOIINE YCTPOICTBA U
CBS3BIBAIOIIME UX MHPOPMALIMOHHBIE MaruCTPaH.



Makpo apxuTeKTypa - 3T0 cucTeMa KOMaH]I, TUIIbl 00padaThIBa€MbIX
JAHHBIX, PEXKUMBI aJIpecallii U IPUHLHUIIBEI pabOThl MUKPOMpPOIECCOpa.

B o6miem cinydae nmoa apxutektypoit 9BM nonumMaercs abCcTpakTHOE
MPEICTABIICHUE MAIIIMHBI B TEPMUHAX OCHOBHBIX ()YHKIIMOHATHHBIX MOIYJICH,
a3bika DBM, CTpYKTYphI TaHHBIX.

B cooTBeTcTBUU C apXUTEKTYPHBIMUA 0COOCHHOCTSIMH, OTIPEICISIFOIIMMH CBOMCTBA
CUCTEMBI KOMaH/I, pa3InYaroT:

eMuxkpormpoiieccopsl ¢ CISC apxutexTypoii.
CISC (Complex Instruction Set Computer) - KoMmbsroTep co CIIOKHOM CHCTEMOM
KoMaHJI. MlcTopruuecku OHU MepBbIe U BKIIOYAIOT OOJIBIIOE KOJTMYECTBO KOMaHa. Bee
mukpormporieccopsl koproparuii Intel (Integrated Electronics) u AMD (Advanced
Micro Devices) otaocsites k kareropuu CISC.

eMukpormpoiieccopsl ¢ RISC apxutexTypoii.
RISC (Reduced Instruction Set Computer) - KommbroTep ¢ COKpaIieHHOW CHCTEMOM
KOMaH7. YTIpoIIeHa cucTeMa KOMaH M COKpAIIeHa JI0 TAKON CTETIeHHU, YTO Kax1asi
WHCTPYKIIHS BBIITOJIHSCTCS 32 AMHCTBEHHBIN TaKT. BeiecTBre 3TOr0 ynpocTuinach
CTPYKTYpa MHKPOIPOIIECCOPa, U YBEIHMUUIOCH €T0 OBICTpO/IeiCTBHIE.
[Tpumep mukponponeccopa ¢ RISC-apxurextypoii - Power PC. Mukpomnporieccop
Power PC nauan paspabateiBatecs B 1981 romy tpemst pupmamu: IBM, Motorola,
Apple.

eMuxkpomnporueccopsl ¢ MISC apxurexTypoi.
MISC (Minimum Instruction Set Computer) - Komnbrotep ¢ MUHUMAJIBHOM CHCTEMOM
komanI. [TocienoBaTeTbHOCTh MPOCTHIX HHCTPYKIMH O0BEINHSACTCS B TIAKET, TAKUM
o0pa3zom, mporpamMma Inpeodpaszyercs B HEOOJBIIOE KOJMYECTBO ATUHHBIX KOMaH/.

4).00beM aapecyeMoil MAMSATH — MAKCUMAJIBHBINA 00BEM AMATH, KOTOPBIA MOXKET
00CITYUTh MHKPOITPOLIECCOP.

32-X pa3psiIHBIA MUKPOITPOIIECCOP MOXKET 00cIyxuTh 64 I'6 (4x109 6aiiT) mamsTu, a 64-x
pa3psIHBII MUKPOIIPOIIECCOP MOXKET 00CIykuTh 64 T6 (64x1012 6aiiT) maMsTu.

5). Habop momoiHUTEIbHBIX HHCTPYKIMIA (Instruction Set) - npumensiercs B
coBpeMeHHbIX CISC-Mukponporeccopax A ycKOpeHust paboThI.

EcTecTBeHHO TOIBKO MPH YCIOBHUH MOANEPKKHI TaHHBIX HAOOPOB CO CTOPOHBI
MIPUIIOKEHUS.

Bce TpanuiimoHHbIle COBpEMEHHBIE TIPOIECCOPHI OAIEPKUBAIOT HAOOP HHCTPYKITHI
MMX, koTopbIii ObLT cCaMbIM TIEPBHIM (pa3paboTan kopmoparueii Intel eme B8 1997
roay). MMX pacmudposiBaercs kak MultiMedia eXtensions (MyJIbTUMETUITHBIC
pacmupenusi). OH IpeacTaBuIl JOMOTHUTEIbHbIE BO3MOKHOCTH, OPUEHTUPOBAHHBIEC Ha
00paboTKy nudpoBoro M300paKeHUs U 3ByKa. B OCHOBE TEXHOIIOTHUH JICKUT
koutenus (Mukpo apxurekrypa) SIMD (Single Instruction Many Data — "oana
KOMaH/1a, MHOTO JaHHBIX"), KOT/ia MPU MOMOIIH OAHOM HHCTPYKLIUU OJHOBPEMEHHO
o0OpabaThIBaeTCsl HECKOJIBKO JIeMEeHTOB NaHHbIX. SSE, SSE2, 3DNow! - nanpHelimee
pazBuTHE 3TOM uien. Mukponpoueccops! Intel Pentium 3 nognepxxusator SSE, a
Pentium 4 u AMD Athlon 64 emte u SSE2 (3T0 OTHOCHTCSI M K COOTBETCTBYIOIITUM
mukpornporeccopam Intel Celeron).

[Mporeccopsr AMD Athlon u Duron moaaepxuBaroT HaOOPbI HHCTPYKITHIA
3DNow!Professional u MMX, B Athlon XP 0bu1a no6asiena noauepxka SSE (Ha
YPOBHE MUKPOKO/A sIIpa).



6) TexHoJIOrH4YeCKHUI MPOoIeCcC MPOU3BOACTBA (Process Technology) — texmporiece
OIIpeAEIsAET pa3MePhl JIEMEHTOB U COEJUHEHUN MEXAY HUMHU B UHTETPAJILHOM CXEME.
N3mepsiercs B mukpometpax (0,35 um; 0,25 pm;...). Uem MEHbIIIe YUCII0, TEM MEHBIIE cCaM
KpHUCTalI, CJIeI0BaTeIbHO, MEHbIIE TOTpedIisieMasi MOIIIHOCTh U TEIUIOBBIACICHHE. A BElb
TEIUIOBBIIETICHUE CUIILHO MPEMSATCTBYET YBEITUUECHHIO YaCTOThI, Ha KOTOpPOl paboTaer
Mukponpoueccop. I'ne-to B 1997 rony npousomen nepexon ¢ 0,25 pm na 0,18 um texnonoruto
npousBoAcTBa. A yxe B 2001 rogy npousomen nepexoa Ha 0,13 pm TeXHOIOTHI0, YTO
MIO3BOJIMJIO HAMHOT'O YBEIMUYUTh 4acToTy. Ceroans yxe ucnonb3yercs Texsonorus 0,09 um.

7).ITpon3BoaUTEIHHOCTE MUKPOITPOIIECCOPA ONIPEICIIAETCS TapaMeTPaMHu:

1. Takmoeas wacmoma (4acmoma aopa) (Internal clock) — sro koamuecTBoO
AIIEKTPUYIECKUX UMITYJILCOB B CEKYHy. KaxKIbpIii UMITYIIbC HECET B ce0e HEKYIO
MH(OPMALIHIO - 3TO MOT'YT OBITH KOMaH/IbI POIIECCOPY WM AaHHbIE MaMsITH. TakToBas
4acTOTa 33/1a€TCs KBapIIEBBIM T'€HEPATOPOM - OJHUM U3 OJIOKOB, PACIIOIOKECHHBIX Ha
MaTepuHCKOH 1uiare. TakToBas 4yacToTa KBapleBOro reHepaTopa BhIIEP)KUBAETCS C OUYEHb
BBICOKOUM TOYHOCTBIO U JIEKUT B METa WJIU TMrareplioBoM auarnasone. OJIMH repii - 0JIuH
UMITYJIBC, OMH Merarepll - OAMH MUJUIMOH UMITYJIbCOB, OJIMH TUrarepiy - Thicaya
Mmerarepil. Mukporpoieccop, padoraromuii Ha TakToBoi yactore 800 MI'11, BbITIONHSET
800 MIJITHOHOB pabOYMX TAKTOB B CEKYHNY. B 3aBUCHMOCTH OT CJI0’KHOCTH
oOpabaTreiBaeMOW KOMaHbI IPOIECCOPY AJISI BEIOTHEHUS 3aa4i HEOOXOUMBI COTHU U
ThICSIUM TakTOB. HO /17151 BBIMOTHEHHSI TPOCTHIX Onepaiiii ObIBaeT TOCTATOYHO OJJHOTO
TakTa. Yem BBIIIE TAKTOBASI YACTOTA S/APA, TEM BBIIIE CKOPOCTh 0OPaOOTKHU TaHHBIX.
CoBpeMeHHBIE MUKPOIIPOILIECCOPHI paboTaroT Ha yactoTax oT 300 MI'y 1o 4,7 I'Tw. (?)

2. Yacmoma cucmemnoii munwt (System clock wu Front Side Bus) — cucremuas mvna
CITY’KHT JUTSI CBSI3U MHUKPOIIPOIIECCOPa C OCTAILHBIMHU YCTPOHCTBAMU. MUKPOIIPOIIECCOp
UMEEeT JIBE YaCTOThI: TAKTOBAs YaCTOTa Apa U 4YacTOTa CUCTEMHOM MIUHBL. YeM Bl
4acTOTa CUCTEMHOMU IIMHBI, TEM BBIIIE CKOPOCTD MEpelayn JAaHHBIX MEXKITY
MHKPOTIIPOLIECCOPOM U OCTAIBHBIMU YCTPOMCTBaMH. HacToTa CUCTEMHOM INHBI
COBPEMEHHBIX MUKpoIIpoiieccopoB oT 66 MI'y no 266MI 1.

3. Oovem Kyw-namamu (Cache) — Kom-namsite ObICTpast HaMsATh MAJIOH EMKOCTH,
UCIIOJIb3yeMasi MPOIIECCOPOM JJIsl YCKOPEHUS olepaluii, TpeOyromux oOpaeHus K
namsTy. Ka1r — mpomMekyTouHoe 3BEeHO MEXKLy MUKPOIIPOLIECCOPOM U OTIEPaTUBHOM
naMAThi0. Pa3mmualoT HECKOJIBKO YPOBHEH Ka1Ia: KA1 mepBoro ypoBHs (L1) - ko
KOMaH[ (MHCTPYKIIMIA) KOTOPBIE MPEACTOUT UCTIOIHUTD, K31 IEPBOTO YPOBHS
pa3meniaeTcst Ha OJHOM KpHucTayuie ¢ mporeccopom. Kamr Broporo yposas (L2) - ko
JAHHBIX - UCTIOJIB3YETCs ISl YCKOPEHHUS OTlepaluii ¢ JTaHHBIMH (B TIEPBYIO O4epeIb
yteHus1). Ha o01ryro mpon3BOAUTENbHOCTD BIUsET pa3Mep kama L2. Yem Oonbire L2,
TEM JIOPOXKE MPOLECCOp, T.K. MaMATh I K3IIa elie o4eHb gopora. [loatomy
s¢dexTrBHEE YBEIMUNBATH YAaCTOTY K31I1a, a JJI TOTO OH JIOJKEH HaXOAUTHCS KaK
MOYKHO OJIMOKe K sSApy nporeccopa. Kam-namsats Moxer paboTtats Ha yactote 1/4, 1/3,
1/2, 1/1 ot wactotsl siapa. CoBpeMEHHbBIE MUKPOIIPOILIECCOPHI UMEIOT KAIIT 00BEMOM OT 8
K6 no SM6.

8) IIpenenbHO AKCIUTyaTalMOHHBIE TApaMETPbl MUKPOIIPOLIECCOPOB:
o Hanpsajcenue numanus MuKponpoueccopa — BEIMYUHA MUTAIOIIETO HATIPSHKEHUS
MHKPOIIPOLCCCOPOB 3aBUCUT OT TCXHOJIOTHUYCCKOI'O MPOLECCAa U OT YaCTOTHI AApa. Yem
MCHBIIC KPUCTAJJI 1 HUXKEC YaCTOTa, TCM MCHBIIC HAITPSXKCHUC ITUTAHUA. HaprI)KCHI/IC



IIUTaHUSI COBPEMEHHBIX MUKpompoueccopos oT 0,5 B o 3,5 B, wame Bcero ot 1,2 B 1o
1,75 B.

e Tok adpa — y COBPEMEHHBIX MUKPOIIPOIIECCOPOB TOK, MPOTEKAIOUINH uepes siapo oT 1 A
10 90 A.

o Ilompebnaeman MOUWIHOCMb — 3aBUCUT OT BEJTMYUHBI IIUTAIOIIETO HAPSKESHUS U OT
4acTOTHI Apa. YeM MeHbIle HANpsDKEHUE MUTaHUS U YacTOTa, TeM MEHbIIe oTpedisemMast
MOIIHOCTb. MOIIIHOCTh COBPEMEHHBIX MUKpoMpoleccopoB oT 1Bt 1o 120 Bt. Yamie Bcero
B npenenax 40-70 Br.

e Makcumanvnaa memnepamypa Hazpesa Kpucmaiia — MakCuMaibHas TeMIieparypa
KpHUCTalIa, Py KOTOPOi BO3MOKHA cTa0uiIbHas paboTa MUKpoIipoleccopa. Y
COBPEMEHHBIX MUKPOIIPOLIECCOPOB OHA KoJebiercs B npeaenax ot 60°C no 95°C.

9) ®u3nyecKue napaMeTpbl MUKPOIIPOLIECCOPOB (Dopm-hakTop):
1. Tun, pazmepul kopnyca
2. Pazmepul Kpucmanna
3. Konuuecmeo 6160006
4. @opma pacnonodricenusn 6v160006



2.CTpyKTypa 0230BOr0 MHKPOIIPOLIECCOPA

OCHOBY LIEHTPaJIBHOTO Ipolieccopa coBpeMeHHOM DBM cocTaBiisieT MUKpONPOLIECCOP -
oOpabaThIBarolliee  yCTPOMCTBO,  CiyKamiee s apuMETHUYECKHMX U JIOTUYECKHX
npeoOpa3oBaHuil TaHHBIX, Ul opranu3anuu oopamenus Kk OIl u BHY u ans ynpaBineHust X010M
BBIUMCIIUTEIBHOTO MPOLiECca.

B HacTosiee BpeMsi CymecTByeT O0bIIOe YUCIO PA3HOBUIHOCTEH MHKPOIIPOIIECCOPOB,
pa3nuyaroImuMXxcs ~— Ha3HaueHWeM,  (YHKIMOHAIBHBIMA  BO3MOXKHOCTSMH,  CTPYKTYPOH,
ucnonHeHneM. Yaie Bcero Haubosee CylnecTBeHHBIM, KITacCU(DUKAITMOHHBIM Pa3TUIHEM MEXIY
HUMH SIBJISICTCS KOJIMYECTBO pa3psaoB B oOpadarpiBaeMol HMH(POPMAIIMOHHON €IMHHMIIE: 8-
outoBble, 16-0uToBBIE, 32-0MTOBBIC,64-0UTOBEIE.

K rpynme 8-0uToBbiX MuKpomporieccopoB oTHocsaTcs 18080, 18085 (c OykBeI 1
HaunHatoTcs Ha3BaHust MII, Beimyckaembix ¢upmoii Intel - INTegrated Electronics), Z80 (c
OykBbI Z HaunHaroTcs Ha3BaHus MII dupmer Zilog) u ap.

Haubonee pacnpoctpanenue cpenu 16-6uToBBIX MHKpoMpoleccopoB monu 18086, 18088,
32-6utoBeix - 180386, 180486, KOTOpHIE COBMECTHMMBI MO WJaM W (opmaTam JaHHBIX CHHU3Y
BBEPX. DTH MHUKPOMPOLECCOPHI UCHOIB3YIOTCS B paznuuHbix Moaudukanusax IBM PC. [Isa u3
3TUX MUKporpoieccopoB: 18086 u 18088 mo HazHauYeHHIO W (PYHKITMOHAIBHBIM BO3MOXXHOCTSIM
OJIMHAKOBBI. Pa3inyaioTcsi OHM TOJBKO Pa3psIHOCTBIO IIMHBI JAHHBIX CUCTEMHOW MarucTpaiu:
MIT 18086 umeer 16-OmTOBYIO IMMHY NaHHBIX, a 18088 - 8-OutoByro. B cBs3u ¢ 3TM BBIOOpKA
KOMaHJ U ONEpPaH/J0B W3 OINEPATUBHOW MaMATH MPOU3BOAUTCS 32 pa3HOE YHUCIO MAaIIMHHBIX
nukioB. C TOYKM 3peHust (PyHKIHMOHAIBHBIX BO3MOKHOCTEW CYIIECTBEHHOI'O 3HAUEHHUS 3TH
pa3uums He UMEIOT, MO3TOMY M YIIOMUHAIOT O HUX, KaK mpaBuio, BMecte: 8086/8088. DToT TN
MII sBasiercss 6a3oBbiM st IBM  coBmectumbix MamuH. Bee mocnemyromme tumbsr MIIT
OCHOBBIBAIOTCS] HA HEM U JIUIIb Pa3BUBAIOT €T0 apXUTEKTYPY.

MIT 8086/8088 mmeer 6a3oByro cucremy kKomana. B cnemyromedn momudukanuu MIT
¢upmer Intel - 80186 peanm3oBana pacmmMpeHHas cUCTeMa KOMaH[. PaciimpeHue cucTeMbl
KOMaH/J MPOJIOJDKAETCSl BO BCEX HOBBIX MOJENSAX, HO KPOME 3TOr0 B KaXKAOW HOBOM MOJenu
BBOJSTCSI IOTIOJHUTEIbHBIE aDXUTEKTYPHBIE PEILICHHUS:

B 80286 BBesieHBI BCTpOeHHBIN 010K ynpasierus OIl, paboTaronuii B BUPTyaTbHOM
pexuMe (ITO MO3BOJIMIO YBEIHYUTH MPENIEIbHO JOIMYCTUMBINA 00beM BUPTYaJIbHON MaMATH 10 4
['Gaiit mpu 16 M6aitT dhuszndeckoii), u OJIOKH, TTO3BOJISIONINE PEATH30BATh MYJIbTH33]aYHOCTD:
650k 3amuThl Ol 1 670K TPOBEPKH YPOBHS MPUBUIIETUH, TPUCBANBAEMBIX KaXKI0H 3a/1a4e.

Kpome Toro, Bo Bcex MoCaeayMNX MOAEIAX BBOJATCSA U COBEPILICHCTBYIOTCS CPENICTBA,
MTO3BOJISIFOIKE MOBBICUTD MMPOU3BOAUTENBHOCTh MIT:

® COBEpUICHCTBYIOTCSA KOHBEHep KOMaH/ U BCTPOCHHBIN 0110k yrpasnenus OI1,

® BBOJATCS MUKPONPOIPAMMHOE YIIPABJICHHUE ONEpaLlUsIMH,

® [IPOTHO3MPOBAHHUE MEPEXOOB MO0 KOMAH/IAM YCIOBHOM Mepesadn yupaBieHuUs,

e ckasgpHas apxutekrypa I (apudmernueckuit KoHBeiiep) u

® MYJbTHU CKaJSIpHAs apXUTEKTypa (HECKOJIbKO MapajieIbHO pabOTaIOMIUX

apupMeTHIECKUX KOHBEHEepOB, OJHOBPEMEHHO BHIOJHSIOIINX HECKOIBKO MAaITMHHBIX
oreparuii, 61aroaaps 4eMy MosiBISETCS BO3MOXKHOCTD 32 OAWH TakT MII BBITOTHSTH
OoJiee 0THOM MAITUHHOM OTepaIun).

Hauunas ¢ 80486, B kpuctaiie MII pazmemaercst apumMeTuaeckuid conporeccop Ams
oTiepanuii ¢ maBaroniei Toukoi. @upma Intel pazpadorana cenuatbHBI MUKPOIIPOIIECCOP
Over Drive, KoTopblii IpeHa3HAYCH I MApaIEIbHOM paboThl ¢ OCHOBHBIM
MUKPOIIPOLIECCOPOM (/IS 3TOTO Ha CUCTEMHOM IJIaTe MpeaycMaTpuBaeTcs CelMalbHOe
THE310).



Bce 3T ycoBepiieHCTBOBaHUSI O3BOJIAIOT cAenaTh nepcoHanbuyo OBM IBM PC

MYJIBTHIIPOTPAaMMHOM, MHOTOIIOJIB30BaTeNbeckoi (MIT 80286 mo3Bosisn padotats ¢ 10

tepmuHanamu; 80386 - ¢ 60) u mHOro3agauHoi. C MOMOIIbIO0 ONEPALIMOHHON CUCTEMBI CTAJIO
BO3MOJKHBIM Peai30BaTh padoTy B pexxume SVM (cucTteMbl BUPTYaTbHBIX MAIlIUH), T.€. HA
onHoii [IDBM peannzoBaTh MHOKECTBO HE3aBUCUMBIX BUPTYyaibHbIX MamuH (MIT 803 86
MO3BOJISLT B 3TOM PEKUME peain30BaTh padoTy 10 60 mosib30BaTeNel, KaXKI0OMY U3 KOTOPBIX

npenocTasisiachk oTaenapHas BupryanbHas [I9BM IBM PC na MII 8086).

Hexotopsie xapakrepuctuku MIT ¢pupmer Intel mpusenens! B Tabnuie. B 0603HaueHnsx
MHUKPOITPOIIECCOPOB MOSIBUIIMCH JOTIOTHUTENBbHBIC A1eMeHThI: OykBbI SL, SX, DX u udpsr.

BykBbI 0603Ha4aIOT:

e SL - Mukpompoleccop U3roTOBJIEH sl pa0OTHI C TOHM)KCHHBIM MTOTPEOJICHUEM YHEPTUH
(mutanue Ha Te wiu uHble 610k MIT mogaercst TOIBKO B T€ MOMEHTHI, KOTJIa OHU
BKJIIOYAIOTCS B pabOTy, B pe3yJbTaTe CHIXKACTCS MOTPEOICHNE SHEPTHH U YBEIMYUBACTCS
CPOK CITy’KOBI HCTOYHHKOB ITUTaHMSI, COKPAIAETCS BhIIEICHUE SHEpTiH B Kpuctamuie MIT u
CHIDKAETCS ero TeMIepaTypa, 6Jaroaapsi 4eMy yBEeJIHUMUBACTCS CPOK CITYKOBI
MHUKPOIIpOIIeccopa);

° SX - ,Z[aHHBIﬁ MUKPOITPOUCCCOP ABJIACTCA NMECPCXOAHBIM - JJIMHA MAIIIMHHOT'O CJI0OBA B HEM
ocrayiach 0e3 U3MEHEHHsS OT MPEbIAYIIEH MOJIEIH;

e DX - qniMHa MalIMHHOTO CJIOBA YBEJIMUEHa BJIBOE 10 cpaBHEeHHIO ¢ MII mpeapiymeit

MOACIIHN.

Hudpsr 0603Ha4aI0T, BO CKOJIBKO pa3 U3MEHHUIIACh TAKTOBAs YacTOTa IO cpaBHEHMIO ¢ MII
npeasaymeit mogenu. Mnoraa (mpu HamMuuu MOAU(UKALINI) JOTMOTHUTEIBHO YKa3bIBAeTCS
TakToBas yacrora MIL

PazpaboTan HOBBINM MuUKpomporieccop - Pentiun MMX (MultiMedia Extention), B koTopom
peann30BaHa apXUTEKTypa BHIYUCIUTENBbHBIX cUCTeM Kiacca SIMD, BBesieHO 57 HOBBIX KOMaH/I,
HEOOXOAUMBIX ISl 00pabOTKH ayAro-, BUJEO- U TEICKOMMYHUKAITMOHHOW HH(POPMAIIUH.

XapakTepucTHKH MUKponpoueccopos ¢pupmsl Intel

HaumenoBanue | TaktoBas | Unnex | Paspsanocts | Anpecyemas | Conponec | CHuxenu | ITpumeu
MIT 4acToTa, c 110I aMsITh/ cop e aHue
Mru ICOMP | (BHyTpeHHSST | pa3psiIHOCTb notpeoie
/ BHETITHSIS ) A HUS
SHEpPIrUun
8086 16/16 1 M6/20 40000
TpaH3
8088 16/8 1 M6/20
80286 16/16 16 M6/24 130000
TpaH3
80386SL 16/16 16 M6/24 Ectp
80386SX 32/32 16 M6/24
80386DX 32/32 4T16/32
80486SL 32/32 . 4T16/32 Her Ectp
80486SX 25 100 32/32 4T16/32 Her
80486SX?2 40 - 32/32 4T16/32
80486SX?2 50 180 32/32 4T16/32
80486DX 32/32 4T16/32 Berp.
80486DX?2 50 231 32/32 416/32 Bertp. | 12w




TpaHs.
80486DX2 66 297 32/32 4T6/32 Berp.
80486DX4 75 319 32/32 416/32 Bcerp.
80486D X4 100 435 32/32 4T6/32 Bep.
Over Drive 32/32 4T6/32 Berp. Amnainor
486DX2
Pentium 60 510 64,32/64 4T6/32 Berp. 6,7 MITH
TpaH3.
Pentium 66 567 64,32/64 4T6/32 Bep.
Pentium 90 735 64,32/64 4T6/32 Bep.
Pentium 100 815 64,32/64 416/32 Bcerp.
Pentium 133 - 64,32/64 4T6/32 Bcerp.
Pentium 166 64,32/64 4T6/32 Bcerp.
Pentium Pro o 150
Pentium Pro 0200

B nepconanpapix 9BM Hanum npuMeHEHHE He TOJIBKO MUKPOTIPOIIECCOPhl (PUPMBI
Intel. KpynueiimyMu mpon3BoIuTeIsIMA aHAJIOTOB MUKpotpoiieccopam Intel (kiioHOB)
spisitorcest pupmbl Cyrix 1 AMD.

®upma Cyrix BellTyckaeT MUKpomporeccopsl M-1 u M-2, ananoruunsie Pentium, Ho
MPEBOCXOAIIKE €0 0 Mpou3BoauTebHOCTH. Tak, M-1 ¢ TakToBoit yactoroit 150 MI'11 o
MPOU3BOIUTENBHOCTH dkBHBasIeHTeH MII Pentium ¢ TakToBoii yacrotoii 200 MI'.

®upma AMD, 3aBoeBasiast okosno 30% psiaka MIT B Poccnn, BellyckaeT MUKpPOIPOLIECCOPHI
K-5 u K-6, asnsiomuecs COOTBETCTBEHHO aHanoramu Pentium u Pentium Pro.
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Y CI0BHO MUKPOIIPOLIECCOP MOXKHO Pa3JeIUTh Ha JIBE YaCTH: HCIIOHUTEIbHBIN 050K (Execution
Unit - EU) u ycTpoiicTBO compsikeHust ¢ cucteMuoi Maructpaibio (Bus Interface Unit - BIII).




B ucnonautensHOM Gi10Ke HaXoaATCs: apudMeTnueckuii 070K U perucTphbl 00LIero Ha3HAYEeHUs
(POH). ApudmeTrndeckuii 610K BKIIOYaeT apu(hMETUKO-TOTUUECKOE YCTPOHCTBO,
BCIIOMOTATeNbHbIE PETUCTPHI ISl XpaHEHHsI OTIEPaH/IOB U PErHcTp (iaros.

Bocewms peructpos ucnonautensuoro 6aoka MIT (AX, BX, CX, DX, SP, BP, SI, DI), umetomux
JUTMHY, PAaBHYIO MalllHHHOMY CIIOBY, JICJISITCS HA JIBE TPYIIIIHI.

ITepBy1o rpynmy cocTaBjasiiOT peructTpbl 001ero HazHauenusi: AX, BX, CX u DX,
KaX/IbIi U3 KOTOPBIX IPEACTABISIET COOOH PErCTPOBYIO Mapy, COCTABICHHYIO U3 IBYX
peructpoB IauHOM B 0.5 MalIMHHOTO CJIOBA: aKKYMYJISTOP, U1y peructp AX COCTOUT U3
peructpoB AH u AL. Peructp 6a3si (Base Register) BX cocrout u3 perucrpos BH u BL.
Cuerunk (Count Register) CX Bxitouaet peructpsl CH u CL. Peructp nannbsix (Data Register)
DX conepxut peructpsl DH n DL. Kaxxaplif 13 KOPOTKUX PETUCTPOB MOKET UCIOIb30BATHCS
CaMOCTOSITENIbHO WJIM B COCTABE PETUCTPOBOI Maphl. Y CIIOBHBIE HAa3BaHUS (aKKyMYJISTOD,
peructp 6a3bl, CYETUHK, PETUCTP JAAHHBIX ) HE OTPAHUYUBAIOT IPUMEHEHHS 3TUX PETHCTPOB - ITH
Ha3BaHMsI TOBOPSAT O HanboJiee YaCcTOM HCIOIb30BaHUH UX HIIM 00 0COOEHHOCTH MCTIOIb30BAHUS
TOT'O UJIM UHOT'O PETUCTPA B TOM MU MHOU KOMaHJE.

Bropyo rpynny coctapjsiiot agpecuble peructpbl SP, BP, SI u DI (B cTtapmmx
MOJIEISIX KOJIMYECTBO aIPECHBIX PETUCTPOB YBEIMUEHO). ITU PErUCTPhl AKTUBHO UCIIOIb3YHOTCS
10 (pyHKIMOHAIBHOMY HAa3HAYEHUIO U B IPYTUX LEISIX UX MPUMEHATH HE peKoMeHayeTcs. B
KaueCTBE aJIpecHOro peructpa yacro ucnons3dyerca POH BX. [IporpaMmMmHo nonyckaercs
ucnoip3oBanue peructpoB BP, DI u SI B kauecTBe peructpoB Jyisi XpaHEHUs ONEPaHI0B, HO
OTJeNbHbIE OANTHI B 3TUX PErUCTpax HeAOoCTyNMHbI. OCHOBHOE UX HAa3HAYCHUE - XPAaHHUTh
YHCIIOBBIE 3HAUEHUS, peain3yeMble pu GOPMUPOBAHUU APECOB ONEPAH/IOB.

YCTpoiicTBO cOnpsizKeHUs ¢ CHCTEMHOM MATMCTPAJIBIO COAEPKUT YIPABIISIONIUE
peructpsl, KoHBeep komana, AJIY koMaH[, yCTpONCTBO yNpaBiIeHUs UCIIOTHUTEIbHBIM
6s1okom MIT u uaTEpdeiic maMaT (COeAMHAIOMNN BHYTPEHHIO MarucTpaib MII ¢ cuctemHoi
marucrtpaisto [I9BM).

Ynpasasiomme peructpbl BIU: CS (ykazarens komangHOro cermenra), DS yka3zatens
CerMeHTa JaHHbIX), SS (yka3aTenas cerMeHTa creka), ES (ykazaTenb TOMOTHUTEIBHOTO
CETMEHTA) U Jp. CIyXKaT Juist onpenenenus pusudeckux aapecos OII - onepan1oB 1 KOMaH]I.
Peructp IP (Instruction Pointer) siBisieTcst ykazarenem agpeca KOMaH Ibl, KOTopas Oyaer
BBIOMPATHCS B KOHBEHEp KOMaH/] B KAUECTBE OUEPETHON KOMaH/IbI (B OT€YECTBEHHON
JUTEpAType TAaKOE YCTPOMCTBO HA3bIBACTCS cuemuuk komard). Konseiiep komana MII xpanur
HECKOJIBKO KOMaH]I, YTO TTO3BOJISIET TIPH BHITIOJHEHUH JIMHEHHBIX TPOTPaAaMM COBMECTUTh
MOJIFOTOBKY OYEPETHOM KOMaH/Ibl C BHIMOJIHEHUEM TEKYIIEH.

K ynpasasirommum perncrpam MIT oTtHocuTest m peructp ¢uiaros, Kaxablil pazpsy
KOTOpPOT0 UMEET CTPOTO OIpenesaeHHoe HazHadeHne. OOBIYHO pa3psibl peructpa (aros
YCTAaHABJIMBAKOTCA allllapaTHO MPH BBINTOJIHCHHUN O‘-IGp@I[HOfI onepanrm B 3aBUCUMOCTHU OT
nosrydaemoro B AJIY pesynbrara. [1pu 3T0M GUKCHPYIOTCS TaKKe CBOKMCTBA MOTYy4aeMOT0
pe3yiabTaTa, Kak HyJIE€BOM pe3yJibTaT, OTPULIATEIIbHOE YHUCIIO, IEPETIOTHEHUE PA3PSIAHON CETKU
AJIY u 1.1. Ho HEKoTOpBIE pa3psiibl peructpa ¢GiaroB MOTyT YCTaHABIMBATHCS 110
CrieruaJbHbIM KOMaHAaM. HGKOTOpBIe paspsaabl UMCHOT YUCTO CJIy)K€6HOG Ha3Ha4YCHUC
(HampuMep, XpaHsT pas3ps, BeimaBiiwii u3 AJIY Bo BpeMs CABHra) WIH SBJISIOTCS PE3CPBHBIMU
(T.e. HE UCTIOJIL3YIOTCS).

Bcee ¢uaru miaamero 6aiita peructpa yCTaHaBIUBAIOTCS apU(PMETHIECKUMU HITH JIOTHYECKUMHU
onepanusmu MII. Bee daru crapmmx 6aiiToB, 3a HCKIIOUeHHEM (hi1ara mepernoTHeHus,



YCTAaHABJIMBAIOTCA TPOTPaMMHBIM ITYTEM, IJISL 3TOT'O B MII umerorcs KOMaH/ibl YCTAHOBKHA
dnaros (STC, STD, STI), copoca (CLC CLD, CLI), uaBeptupoBanus (CMC).

4.B3auMojeiicTBIE 3J1EMEHTOB MPU padoTe MUKPOMpPoIeccopa

Pab6otoit MII ynpasinsier nporpamma, 3anucanaas B OI1 DBM. Anpec ouepenHoit
KOMaHIbl XpaHuTcs B cuetyrke koman [P (Instruction Pointer) u B 0THOM W3 CETMEHTHBIX
peructpos, yamie Bcero B CS. Kaxkplii U3 HUX B pealbHOM peXHMe UMeeT JIuHy 16 OuT, Toraa
kak ¢pusudeckuii aapec OIl nomwken umers nnuny 20 6ut. HecornacoBaHHOCTD JTMHBI
MaIMHHOTO cyioBa (16 6uT) u mHb Gusndeckoro aapeca Ol (20 6UT) IPUBOIUT K TOMY, UTO B
KOMaHJ1ax HEBO3MOXKHO yKka3aTh pusnueckuii agpec OII - ero mpuxoautcst GopMHUpOBaTh,
cobupaTh U3 paszubix peructpo MII B nmporecce paboThI.

B peanbaom pexxume Best OI1 genures Ha cerMeHThI (JUTMHA cerMeHTa - 64 Koaiita).
Anpec OII pa3gensiercst Ha naBe yacTu: HoMep cermenTa B OIl (0a3a cermeHTa) 1 HOMED SIYCUKH
BHYTPH JIaHHOTO CEeTMEHTa (CMEIeHre OTHOCUTEIBHO Havaja cerMeHTa). ba3oBelii agpec
cerMeHTa oopasyercs J00aBIeHHEM K HOMEPY CETMEHTa clipaBa uyeTbipex Hynel. [Tockonbky
MOCIIEAHHUE YEThIPE pa3psiaa abCOMOTHOTO ((hPU3HUECKOTO0) aapeca CErMEeHTa BCeria HyJeBhIe,
CErMEHT MOJKET HauMHaThCs He ¢ 0001t stueiiku Oll, a Tonmbko ¢ “naparpada’ - nagana 16-
OaiitHoro 6moka OII.

B cTpykType MEKpOmpoIieccopa MMEeTCst HECKOJIBKO PETHCTPOB CETMEHTOB, HAIIPHMED B
18086 - yetkipe:

C S - nporpaMMHBIN CETMEHT;

DS - cermeHT naHHBIX (MHPOPMAITMOHHBINA CETMEHT);

SS - CTEKOBEII CErMEHT;

ES - pacmmpeHHbIi cerMeHT (JOMOJHUTEIBHBINA CETMEHT IaHHBIX ).

Howmep siueliku BHYTpH cerMeHTa (CMEILEHUE) Ha3bIBACTCSl TAKKE UCHOIHUMENbHBIM ATIPECOM.
B GoipmmHCTBE CilydaeB B aipeCHON 4aCTH KOMaH/bl YKa3bIBA€TCS MMEHHO UCIIOTHUTEIbHBIN
ajipec - HOMep CErMeHTa Yallle BCEro Moapa3zyMeBaeTcs 1o ymoadanuio. OJHaKo AOIMYyCKaeTcs
ykazaHue u noiHoro agpeca OIl B Buzie npeuKcHOM CTPYKTYpBI: “‘cerMeHT: cMmenienue”. Ecnu
CErMEHT B KOMAaH/I€ HE yKa3bIBAaeTCsl, 3HAYUT, paboTa BEJETCS BHYTPH TEKYILETO CErMEHTa
(xapakTep BBIMOJHAEMON pabOTHI M KAKOW U3 CETMEHTHBIX PETHCTPOB OIPEENeT TEKYIIYIO
0a3y cerMeHTa, 3aBUCST OT BUJIA BBIMOIHIEMON KOMaHIbl).

Howmep cermMeHTa Tak xe, Kak U CMEIIeHUE, UMeeT IauHy 2 Oaiita. [Ipu BeraucieHnm
¢usuueckoro agpeca OIl cermMeHT U cMelIeHHe CYMMUPYIOTCS, HO CETMEHT Iepe
CYMMHpOBAHHEM CIBUTAeTCs BIIeBO HA 4 Outa. B pe3ynbTare cymmupoBaHust oopasyercs
¢usuueckuit anpec Ol qnunoii 20 OuT.

B 3amumenHom pexxume 0a30BbIe aJipeca CETMEHTOB XPaHTCS B IE€CKPUIITOPHBIX TaOIUIAX
U UMeroT JuHYy 24 nim 32 6uta (B 3aBucumoctH oT Tuna MIT). B cerMeHTHBIX ke peructpax
XPaHUTCA CENIEKTOp, COEpKAILUN HOMEP AECKPUITOPHON TaOIHIIBI U JECKPUITOPHOE
CMEIICHHE, T.€. IOPAIKOBBI HOMEP AECKPUNTOPA (B KOTOPOM U XpaHUTCS 0a30BBIH aapec
CEerMeHTa) B IAaHHOU JIECKPUTITOPHOU TaOJIHIIE.
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Jleckpurmopran Tabnnua | CveweHne

15 e - 15 0

Heckpunrop |

i

Hecxpuntop 2 |

Bazopuiit anpec cerMeHTa

JecxpunTop i 31 0
Mecxkpunrop 8192 L " |
»>\ 3l 0
HeckpHnTopHsle
TabnuuL

e

Puinyeckui anpec

(32 Gura)

®opmupoBanue puznyeckoro aapeca Ol B 3a1UIIEHHOM pexXHMe

dusnuecKkuil apec ouepeaHON KOMaHAbl Yepe3 BHYTPEHHIO Maructpais MII u
uHTepdelic MaMaTH IMOCTYMAaeT Ha MUHY aJipeca CUCTEeMHON MarucTpaid. OqHOBPEMEHHO U3
ycTpoiicTBa yrnpasieHus (YY) HCHOTHUTEIBHOTO OJI0Ka Ha IIIMHY YIIPABJICHUS BBIIACTCS
koMmanaa (ynpasistonuii curnan) B Oll, mpeanuceiBatomias BBIOpaTh YUCII0, HAXOALIEECs 110
aZpecy, yKa3aHHOMY B CHCTEMHOW MarucTpaiu. BeiOpaHHOE 4MCII0, SBISIONICECS OYepeTHON
KoMaHJ0M, moctynaet u3 Ol yepe3 mMHY JaHHBIX CUCTEMHOW MarucTpanu, HHTepdeic maMsaru,
BHyTpeHHIOI0 Maructpaib MII Ha peructp komana (INST).

N3 xomaHabl B perUCTpE KOMaHI BBIJIETSAETCS KO ONIepaliii, KOTOPBIM MOCTyHaeT B Y'Y
HCITIOJITHUTCIIBHOI'O 6.]101(8. JUIA BBIpa6OTKI/I yr[paB.H}IIOH_II/IX CHUTHAJIOB, HaCTpaI/IBaIOH_II/IX

MHUKPOIPOIIECCOP HA BHIMOJIHEHUE TPeOyeMOid OTepalny.

B 3aBrCHMOCTH OT UCHOJIB3YEMOI0 B KOMaHe PeXXUMa aJpecaluu OpraHu3yercs: BIOOpKa
HEOOXOIUMBIX UCXOIHBIX JaHHBIX.

5. CeMb NMOKOJIEHN MUKpONpoIeccopoB cemeiicrpa Intel
PomonauansHUKOM cemelicTBa MUKpotpoiieccopoB dupmer Intel sisistercst 16 -

paspsnsbii iporieccop 8086, BeimymieHHbIH B utoHe 1978 roga. Ceronns cemeiictBo 8086
HAaCUYUTHIBAET CEMb ITOKOJICHHUH MPOIECCOPOB.

IlepBoe nokoJienue (mporeccopsl 8086 u 8088 u maremarnueckuii conporeccop 8087) 3ampano



ApPXUTEKTYPHYIO OCHOBY — HA0Op «HEPaBHOMPABHBIX» 1 6-pa3psaHbIX PETHCTPOB, CETMEHTHYIO
cUCTeMy azipecanuu B npezenax 1 M6 ¢ 6omabmmM pazHooOpa3reM peKUuMOB, CUCTEMY KOMaH/I,
CHCTEMY MPEepBIBaHUH U pAl Ipyrux arpuOyToB. B mporeccopax nmpuMeHsiach «Manas»
KOHBEHMepH3aIys: MOKa OJHU Y3JIbI BBIITOJHSUIH TEKYITYI0 KOMaHy, OJIOK MpeIBapUTEIbHOM
BBIOOPKHU BBIOMPAIT U3 MAMSTH CIEAYIOUIYIO.

Brpoe nokosenne (80286 u conporneccop 80287) mo6aBUI0 B CEMEHCTBO TaK Ha3bIBACMBIN
«GalUIIEHHBIN PEXXUM», TO3BOJISIOMINN YIOTPEOIATh BUPTYaIbHYIO TaMITh pa3MepoM a0 116
JUTSL KXKIOM 33729, TTOJIB3YSICh afpecyeMoit (U3NIeCcKoi maMsaThIo B mpeaenax 16 MO.
3aIUIIEHHBINA PEKUM SIBIISIETCS OCHOBOM JUIsl TOCTPOCHUSI MHOT033/1a4HBIX ONEPALIMOHHBIX
CUCTEM, B KOTOPBIX CUCTEMA MPUBWIIETUN KECTKO PErJIaMEHTUPYET B3aUMOOTHOILIEHHUS 3a/1a4 C
MaMSTBIO, ONIEPALMOHHON CUCTEMOU U APYT C Apyrom. IIpon3BOAUTENBHOCTE MTPOLECCOPOB
80286 Bo3pocCIa HE TOJBKO B CBSI3M C POCTOM TAKTOBOM YaCTOTHI, HO M 32 CYET 3HAYUTEIHLHOTO
YCOBEPILIEHCTBOBaHUS KOHBEMepa.

Tperbe nokoaenue (80386/80387 ¢ «cypdukcamu» DX u SX, onpeaensironumMu pa3psgHoCTh
BHEILIHEW IMHBI) 03HAMEHOBAJIOCH MEPEX00M K 32-pa3psaHoil apxutekrype. Kpome
paciMpeHus Auana3oHa NpecTaBisieMbIX BeandrH (16 OUT oToOpaxaroT Lesble Yncia B
muana3one oT 0 10 65535 unu ot —32768 no +32767, a 32 6uta — 6osiee 4YETHIPE MUILTUAPIOB),
yBeNIMUYMIach EMKOCTh aipecyeMoil mamsatu. Ha 3Tux mporeccopax Havasa mUpoKo
UCTIOJNIb30BaThCs cuctema Microsoft Windows.

YerBepToe nokosaeHue (80486 taxxke DX u SX) He BHECIO CyIIECTBEHHBIX H3MEHEHH B
apXUTEKTYPY, 3aTO ObUT MPUHSAT P MEP JAJISl OBBIIICHUS TPOU3BOIUTENBHOCTH. B 3THX
MpOLECCOpax 3HAYUTENBHO YCI0KHEH UCIIOJHUTENBHBIN KOHBEHEP. B TaHHOM NOKOJIEHNH
OTKa3aJIUCh OT BHEIIHErO COMpPOoIieccopa — OH CTAJl pa3MeIaThCs Ha OJHOM KPUCTAJLIE C
HEHTPaTbHBIM (JIUOO €r0 HET COBCEM).

IIsToe mokoaenne (mporeccop Pentium y dupmet Intel u KS y dupmer AMD) nano
CyMepCKaISpHYIO apXUTEKTypy. st ObIcTporo cHaOXKeHUs KOHBEWEepPOB KOMaHaMH U JaHHBIMU
Y3 IaMSTH IIMHA JaHHBIX 3TUX MPOLECCOPOB caenana 64-pa3psaaHou, n3-3a 4ero ux nepBoe
BpEeMsI HHOT/Ia OIIMOO0YHO Ha3bIBAIH 64-pa3psiiHBIME mpoiieccopamu. «Ha 3akare» 3Toro
MOKOJICHHS TosIBUII0Ch paciuperre MMX (Matrics Math Extensions {instruction set} — Habop
KOMaH/I IJIs1 paCIIMPEHUs] MAaTPUYHBIX MaTeMaTHUYECKUX onepaluii (mepBoHadanbHo Multimedia
Extension {instruction set} — vabop KomaH I MyJIbTHMEAMA-PACIINPEeHHs)). Tpa uinOHHbIE
32-pa3psIHbIEC TPOLIECCOPHI CITOCOOHBI BHITIONHSATH CIIOKEHUE ABYX 8-pa3psIHbIX YHCET,
pa3Menas KaxJa0e U3 HUX B MIaQIINX pa3psaaax 32-pa3psaHbix peructpos. [Ipu stom 24
CTapIINX pa3psjia PETUCTPOB HE YIOTPEOISIOTCS, U IOTOMY, HApUMep, TIPH OJHON OTepaIun
cinoxxeHuss ADD ocyliecTBIISIETCSl TPOCTO CIIOKEHHE ABYX 8-pa3pAnnbix yucena. Komanast MMX
ONEPUPYIOT cpa3zy ¢ 64 pazpsaamu, re MOTYT XPAaHUTHCS BOCEMb 8-pa3psAHBIX YUCEN, IPUYEM
MMEETCS] BO3MOKHOCTD BBITIOJTHUTH UX CII0KEHUE C IPYTUMHU 8-pa3psIHBIMHU YUCIAMU B
nporecce ogHoit oneparu ADD. Peructpsl MMX MOTyT ynoTpeOIsThCS TakKe JUIs
OJHOBPEMEHHOTO CJIOKEHUSA YEThIpeX 16-pa3psaaHbIX CIOB UM ABYX 32-pa3psAHbIX JIUHHBIX
cioB. Takoii mpuniun nomyywi HazBanue SIMD (Single Instruction/Multiple Data - «onun
MOTOK KOMaHJI/MHOTO ITOTOKOB JaHHBIX») (2-4). HoBble KOMaH 1l OBUTH MpeTHa3HAYCHBI B
MIEPBYIO OYEPEIb ISl YCKOPEHHUS BBITIOTHEHUSI MYJIbTUMEINA ITPOTPaMM, HO IPUMEHSITh UX
MOYHO HE TOJIBKO K 3aJiayaM, MPSMO CBSI3aHHBIM C TEXHOJOTHEN MynbTuMenna. B MMX
MOSIBUJICS ¥ HOBBIU TUM apU(METHKH - C HACBIIIEHUEM: €CITU Pe3y/IbTaT OTepaIlu He



MOMEIIAETCS B pa3psiAHON CETKE, TO MEPENONHEHUS (MU «aHTUIICPETIOIHEHUS») HE
MPOUCXOUT, & YCTAHABIMBACTCSI MAKCUMAJIbHO (MJIM MUHUMAJIbHO) BO3MOKHOE 3HAUCHHE
quca.

IlecToe moKoJIieHHe MPOLECCOPOB Hayasioch ¢ Pentium Pro u npoaomkusiocs B mporeccopax
Pentium III, Celeron u Xeon (y dbupmbr AMD croa otHOcsTCs miporieccopsl K6, K6-2, K6-2+,
K6-I1T). KntoueBbIM 31€Ch SBIISETCS AMHAMUUYECKOE HUCIIOIHEHHE, TI0J] KOTOPBIM TOHUMAETCS
UCIIOJTHEHNE KOMAaH]l HE B TOM MOPSIKE, KaK 3TO MPEaIoiaraeTcsi IporpaMMHBIM KOJIOM, a B
TOM, KaK «y100HO» mpoueccopy. Kak nsaToe mokoyiieHue 1mno Xxoay pa3BUTHs ObUIO JTOTIOJIHEHO
pacmuperrieM MMX, Tak 1I1ecToe MOKOJICHUE MOTYYUIIO PACIIMPEHUS, YBEIUUUBAIOIINE
Bo3MoxkHOCTH MMX. ¥V AMD 5710 pacumpenune 3dNnoy!, a y Intel - SSE (Streaming SIMD
Extensions — motokoBsie pacimupenus SIMD).

CeabMoe nokoJeHHe Havanoch ¢ nporeccopa Athlon (y pupmsr AMD). IIpuuucienue ero x
HOBOMY TIOKOJICHHIO 00YCJIOBJICHO PAa3BUTHEM CYNEPCKAISIPHOCTH U CYIIEPKOHBEHEPHOCTH.
CenpMoe mokosieHne mpoieccopoB Intel Hauanock mo3xe ¢ mporeccopa Pentium 4 (ocens 2000
rojaa). ApXUTeKTypa — «0000IIeHHOE ONPEACICHUE CUCTEMBI C TOYKH 3PEHHS CYIECTBYIONINX B
Hell HTHPOPMAIIMOHHBIX TOTOKOB U crioco0a nx 00padboTKm»

KongeiiepHas 00paboTka mpeamnosaraeT pa3OuBKY BBIIIOJHEHHS KaX /10l KOMaH/Ibl HA HECKOJIBKO
JTANOB, IPUYEM KaKIbII 3TAIl BBIIIOJIHAETCS HAa CBOEH CTYIIEHU KOHBelepa npoueccopa. [pu
BBINOJIHEHUH KOMaH/1a IPOJIBUTAETCs 110 NMPOLECCOPY 110 MEPE OCBOOOMKAECHUS CIEAYIOIUX
crynereid. Takum oOpa3om, Ha KOHBeWepe OTHOBPEMEHHO MOKET 00pabaThIBaThCSI HECKOIBKO
koMan. KoHBeliep «kimaccuiaeckoroy mporeccopa Pentium umeer nisate cryneneit. Konseriepsr
IPOIIECCOPOB C CYNEPKOHBEHEPHON apXUTEKTYpOil UMEIOT OOJIbIlIee KOJTMYECTBO CTYIEHEH, UTO
HO3BOJISIET YIIPOCTUTh KAXAYI0 U3 HUX U, CIIEI0BATEIbHO, COKPATUTh BpeMs NPEObIBaHUS B HUX
KOMaHJ.

CxasspHBIM Ha3bIBAa€TCs MPOIECCOP ¢ OJHUM KOoHBelepoM. K aTomy Tuny otHocATCS
nporieccopsl Intel 10 80486-ro BrmtounTensHO. CynepcKaIspHBIA MpoIeccop UMeeT 0oee
OJTHOTO KOHBeiepa (Hampumep, Pentium 2).
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