Kparkasi ucTopusi ¥ OCHOBHbIE TEPMHHBI

CoBpemeHHBIC HIeHTpanbHbIe mporieccops! (LIIT), BEIMOMHAEMBIC B BUE OTACTBHBIX
MHUKPOCXEM (YUTIOB), PEATU3YIOIINX BCE OCOOCHHOCTH, MPUCYIIHE JAHHOTO POJIa YCTPOHCTBAM,
Ha3bIBaOT MUKponpoueccopamu. C cepeaunnl 1980-x nociennne npakTHUYECKHA BBITECHUIN
npoune Buabl LI, BciencTBre yero TepMuH CTajl BCE Yallle U Yallle BOCHPUHUMATBCS KaK
OOBIKHOBEHHBIN CHHOHHUM ClToBa «MHKpomporieccopy. (C 1980 roga LIII=muxponpoueccop)

Tem ne menee, 5mo He Max. YeHMpPAaibHble NPOYECCOPHbIE YCMPOLCIEA HEKOMOPBIX
CYNepKOMNbIOMePos 0axice ce200Hs NPeOCmassiiom coboll CIONCHbIe KOMNIEKCbl, NOCMPOCHHbLE
Ha ocnoge muxpocxem 6onvwol (BUC) u ceepxbonvuoii (CBUC) cmenenu unmezpayuu.

M3HauanpHO TEPMUH YeHmpaibHOe NPoYeccopHoe YCmpocmeo OTUCHIBAI
CTHEeMATU3UPOBAHHBIN KJIAacC JIOTHYECKUX MAIINH, TPEAHAa3HAYCHHBIX JIJIS1 BHITIOJTHEHUS
CIIOYKHBIX KOMITBIOTEPHBIX NporpaMM. BerencTBue 10BOJIBHO TOYHOTO COOTBETCTBHSI 3TOTO
Ha3Ha4YeHUS (PYHKIUSAM CYIIECTBOBABILIMX B TO BPEMS KOMITBIOTEPHBIX MPOLIECCOPOB, OH
€CTECTBEHHBIM 00pa30M ObLI IepeHecEH Ha caMi KOMITbIOTephl. Hauao mprMeHeHus TepMUHA U
ero abopeBHaTyphl IO OTHOIIEHUIO K KOMITBIOTEPHBIM CUCTEMaM ObLIO MoJI0kKeHO B 1960-¢
rofbl. Y CTpOMCTBO, apXUTEKTypa U pealtu3anys IPoIeccopoB € TEX MOP HEOAHOKPATHO
MEHSUTUCH, OJTHAKO UX OCHOBHBIE UCIIOJHSAEMbIEC ()YHKIIUU OCTAIUCh TEMH XK€, YTO U MPEKIIC.

[Tepssoie LII1 coznaBanuck B BUI€ YHUKAIBHBIX COCTaBHBIX YacTEH JIsl YHUKAJIbHBIX, U
JIaXKe €IMHCTBEHHBIX B CBOEM POJI€, KOMIIBIOTEPHBIX cucTeM. [1o31Hee OT 10porocTosero
crioco0a pa3paboTKH MPOIECCOPOB, MTPEAHA3HAYEHHBIX JIJIS1 BBITIOJHEHUS OHOW €TMHCTBEHHOM
NJIN HECKOJIBKHUX y3KOCHeI_[I/IaJII/IBI/IpOBaHHBIX HpOI‘paMM, HpOI/IBBOI[I/ITeJII/I KOMHBIOTepOB
MepenuIid K CEpUHHOMY H3TOTOBJICHUIO THITOBBIX KJIACCOB MHOTOIIEIEBBIX MPOIIECCOPHBIX
yCTpOﬁCTB. TGH,Z[GHLII/I}I K CTaHI[apTI/IBaI_[I/II/I KOMHBIOTepHBIX KOMHHGKTyIOH_II/IX 3ap0;[1/u1ac1> B
310Xy OYPHOTO Pa3BUTHSI MOTYIPOBOAHUKOBBIX 3JIEMEHTOB, MEHH(PPEHMOB 1
MI/IHI/IKOMHBIOTepOB, a C IOABJICHUEM I/IHTeI‘paJII:HBIX CXEM OHa cTajia em’é 60)166 HOHy.H}IpHOI\/'I.

Co3manre MEKPOCXEM MO3BOJIUIIO el O0JIbIIe YBETUYUTh CI0KHOCTE LIIT ¢
OJTHOBPEMEHHBIM YMEHBIICHUEM UX (U3UUEcKuX pa3mepoB. CTaHmapTuzanus u
MUHUATIOPU3AIHS MPOLIECCOPOB MPUBENHU K INTyOOKOMY MPOHUKHOBEHHIO OCHOBAHHBIX HA HUX
U(PPOBBIX YCTPOUCTB B MOBCETHEBHYIO KHU3Hb YesioBeka. COBpeMEHHbBIE MPOILIECCOPBI MOXKHO
HAlTH HE TOJILKO B TAKUX BHICOKOTEXHOJOTUYHBIX YCTPOMCTBAX, KAK KOMITBIOTEPHI, HO U B
ABTOMOOWIISX, KATBKYISTOPaX, MOOMIBHBIX TeledOHAX U TaXe B IETCKUX Urpymikax. Yare
BCEr0 OHHU IPEICTaBICHbl MUKPOKOHTPOJUIEPAMHU, II€ IOMUMO BBIUUCIUTENLHOTO YCTPOHCTBA
Ha KPUCTAJJIC PACIIOJIOKCHBI JOIMMOJIHUTCIIbHBIC KOMITIOHCHTBI (HaMHTL nporpamMmm 1 IaHHBIX,
uHTEep(deiichl, MOPTHI BBOJIA/BbIBOIA, TaliMephl U Ap.). COBpeMEHHbIE BEIUNCIUTEIbHBIC
BO3MO>KHOCTH MUKPOKOHTPOJUIEpA CPaBHUMBI C IIPOLIECCOpaMu NepcoHaibHbIx DBM
JECSTUIIETHEHN TaBHOCTH, a Yalle J1a)ke 3HAaUUTEIbHO MPEBOCXOIAT UX MOKA3aTENH.

Apxurextypa o Heilimana

BosIbIIMHCTBO COBPEMEHHBIX ITPOLIECCOPOB [Tl IEPCOHATIBHBIX KOMIIBIOTEPOB B 00IIEM
OCHOBAHbI Ha TOW WJIM MHOM BEPCUU IIUKJIMYECKOTO Tpoliecca Mmocie10BaTeIbHOn 00paboTKu
JaHHBIX, n300peTéHHoro /xoHoMm dGon Heitmanom.

JUx. pon HeliMaH npensioxui cxeMy HOCTpoeHus Kommbiorepa B 1946 rony.

Bakneriiuye 3tansl 3TOro npoiiecca NPUBEICHbI HIDKE. B pa3iuuHbIX apXUTEKTypax v
JUTSL Pa3JTMYHBIX KOMaH MOTYT MOTPe0OBAaThCs TOMOTHUTENbHBIE dTanbl. Hampumep, st
apuMeTHnyecKux KOMaH/l MOTYT MOTPeOOBATHCS JOMOIHUTEIbHbIE 00pallleHus K aMsITH, BO
BpeMsi KOTOPBIX IIPOU3BOJAUTCS CUMTHIBAHUE ONIEPAH/IOB U 3alUCh PEe3yabTaToB. OTINYUTEIbHON
0COOCHHOCTHIO apxumekmypul ¢pon Heiimana sBisieTcs To, YTO MHCTPYKLUHU U TaHHbIE
XpaHsATCs B OHOW U TOM ke nmaMaTh. B oTnuume ot eapeapockoil apxumexkmypul, B KOTOPOU
MIPOTrpaMMHBIN KO/ M IAaHHBIE XPAHATCS B pa3HOU MaMsITH. B [ apsapockou apxumexmype




HEeB8O3MOIICHbI MHO2UE MEMOObl Npocpammuposanus. Hanpumep, npoepamma ne modxicem 6o
8peMsl 8bINOJIHEHUSL MEHSAMb COL KOO, HEBO3MONCHO OUHAMUYECKU Nepepacnpeoensms namsims
MeAHCOY NPOSPAMMHBIM KOOOM U OAHHBIMU, 3AMO 2apEapOCKasl apXumexkmypa nosgoiasaem ooiee
aghghexmueno vinonHAmMb pabomy 6 ciyuae 02PaAHUYEHHbIX Pecypcos, NOIMOMY OHA YACMO
NPUMEHAEeMCs 60 6CMPAUBAEMBIX CUCEMAX.

OTansl OUKJIa BBIIIOJTHCHU S

1. [Iporeccop BbICTaBISET YUCIIO, XPAHAIIEECS B PETUCTPE CUETYMKA KOMAH/I, Ha
IIMHY aapeca u OTAAET maMsITH KOMaH 1y YTCHHUS.

2. BBICTaBJIeHHOG YUCJIO ABJISICTCA OJIA ITaMATH ag[!eCOM; IaMATh, HOJ'IyLII/IB aﬂpec nu
KOMaH/y YTE€HHS, BHICTABIISCT COACPKMMOE, XPaHSIIIEECs 110 3TOMY aapecy, Ha IIUHY JaHHBIX U
CO00ILIaeT O TOTOBHOCTHU.

3. [Ipouieccop mosrydaer yuciao ¢ LIMHBI TaHHBIX, HHTEPIPETUPYET €ro KaK KOMaHy
(MAIIMHHYIO HHCTPYKIIMIO) U3 CBOCH CHCTEMbI KOMAHJ] M UCTIOIHSET ¢€.

4, Ecnu mocnennsisi koMaH1a He SBISIETCS KOMAHIOW MTepexo/ia, poreccop
YBEJIMYMBACT HA SAUHUILY (B TIPEANONIOKEHUH, YTO JUTHHA KaXKI0W KOMaH bl PaBHA €UHUIIC)
YHUCJI0, XpaHSIIIeecs B CUETYNKE KOMAaH/I;, B pe3yJbTaTe TaM 00pazyercst aapec CIeayromei
KOMaH/IbI.

JIaHHBIN LUK BBINOIHAETCSI HEM3MEHHO, U UMEHHO OH Ha3bIBaeTCs npoyeccom (OTKyaa u
IIPOU30LLIO Ha3BaHUE YCTPOICTBA).

Bo Bpemst mporiecca mporeccop CYUTHIBACT MTOCIIE0BATEIIEHOCTh KOMaH]I,
COACPKAIUXCA B MMaMATHU, U UCITIOJIHACT UX. Takas IIOCIICA0BATCIIBHOCTh KOMAH/ HA3bIBACTCA
POTPAMMOI U TIPECTABIISIET AITOPUTM PaOOTHI TIporieccopa. OuepEAHOCTh CYMTHIBAHUS
KOMaH/I U3MEHSETCS B CIydae, eCiH MPOIeccop CYMTHIBAET KOMAaHIy Iepexojia, — TOTra aapec
CJICAYIONICH KOMaH bl MOXKET OKa3aThCsl qPYTrUM. [Ipyrum npuMepoM U3MeHEeHHs Ipoliecca
MOIKCT CIIYXXUTb cnyqal‘/’l MOJIYYCHHA KOMaHbl OCTAHOBA UJIU MEPCKIHOYCHUC B PCIKUM
00pabOTKH TIpEepHIBAHMUS.

KoManas! IeHTpaabHOTro MpoLEeccopa SIBISIIOTCS CaMbIM HUPKHUM YPOBHEM YIIPaBJICHHUS
KOMITBIOTEPOM, TIO3TOMY BBIIMOTHEHHE KaXKJJ0W KOMaHAbl Hen30exHOo 1 Oe3ycnoBHO. He
IIPOU3BOUTCS HUKAKOM MPOBEPKH HA JOMYCTUMOCTH BBIIIOJIHAEMbIX JEHCTBUI, B YaCTHOCTH, HE
MIPOBEPSETCS] BO3MOXHAs MOTEPsI LIEHHBIX JaHHBIX. YTOOBI KOMIBIOTEP BBIMOIHSIT TOJIBKO
JIOITYCTUMBIE IEHCTBHSI, KOMaH bl JOJKHBI OBITH COOTBETCTBYIOIIUM 00pa30M OpraHM30BaHBI B
BU/JIE HEOOXOAMMOMN IPOrPaMMBI.

CxopocTh niepexojia OT OJHOTO dTalla UKIIA K IPYroOMY OMpPEAEIISIeTCS] TAKTOBLIM
reHepaTopoM. TakTOBBIN reHepaToOp BhIPAaOATHIBAET UMITYJIBCHI, CITYKaI[le PUTMOM JUISI
LEHTPAIBHOTO Iporeccopa. YacTora TaKTOBBIX UMITYJIbCOB HAa3bIBAE€TCSI TAKTOBOM YaCTOTOM.

KoungeliepHasi apXuTeKkTypa

Komngeiiepnast apxutekTypa (pipelining) 6pu1a BBeicHa B IICHTPaIbHBIN TPOIIECCOP €
LEJIbIO TOBBIICHUS ObICTpOoAecTBHSI. OOBIYHO ISl BHITOJHEHUS KaX10M KOMaH bl TpeOyeTcs
OCYIIECTBUTH HEKOTOPOE KOJUYECTBO OJHOTUITHBIX OTIEpaIfii, HalpuMep: BEIOOpKa KOMaHIbI U3
O3V, nemmdpoBka KomaHbl, aapecanus onepanaa B O3V, Beidopka onepanaa uz O3V,
BBITNIOJIHEHNE KOMaH/bl, 3anuch pe3yibTara B O3Y. Kaxayro U3 3TUX onepanuii ConocTaBiIsoT
OJIHOM CTYNEeHHU KOHBelepa. Hanmpumep, KoHBeiiep MUKporporieccopa ¢ apxutektypoit MIPS-I
COJICPKUT YEThIPE CTA/IUU:

. HOJTyYeHHE U JICKOANPOBAaHUE HHCTPYKIINH,
. azpecanus 1 BeiOopka onepanga uz O3V,
. BBITIOJTHEHUE apU(METHIECKIX OIepanuni,

. COXpaHEHHE pe3yJIbTaTa ONEPALNH.



[Tocne ocBoOOXmeHus K- CTylIeHN KOHBEWepa OHa cpa3y MPHUCTYIAET K paboTe Ha
cieayroued kKomauiou. Ecinm npeanonokuTh, 4To Kaaasi CTylleHb KOHBEWepa TPATUT €AMHUILY
BpPEMEHH Ha CBOIO padoTy, TO BHIMOJIHEHNE KOMaH/Ibl Ha KOHBeWepe JUIMHOW B N CTYIEHEH
3aiMET N eMHUI] BPEMEHH, OJTHAKO B CAMOM ONTHUMHUCTUYHOM CIIy4ae pe3yJibTaT BbINOJHECHUS
KOKIOU CIeayrolIel KOMaHAbl OYAET MOJIyqaThCs Yepe3 KKy eIMHUILY BpEMEHHU.

JlelicTBUTENBHO, ITPYU OTCYTCTBUM KOHBEHEpa BBIITOJTHEHUE KOMAH/ bl 3aiIMET N € AMHUIL
BpeMeHI/I (TaK KakK IJId BBIITOJIHCHUSI KOMAHIbI no-npemHeMy HGOGXO,Z[I/IMO BBIITOJIHATH BI:I60pKy,
JIermuGpPOBKY | T. 1), U JUTsl HCTIOJTHEHUS M KOMaH I MOHA00uTCs 71 - TTle AMHUI] BpEMEHH; TIPH
HUCIIOJIB30BAHUU KOHBeﬁepa (B CaMOM OIITUMHUCTHUYHOM cnyqae) JIJI BBIIIOJTHEHHUS M KOMaH]I
MOHAA00UTCS BCETO JIUIIL N + M eIMHUI] BPEMEHHU.

dakTopbl, CHIKAIONIHME Y3PPEKTUBHOCTh KOHBEHepa:

1. [IpocToii kKOHBeiepa, Koraa HEKOTOPhIE CTYIIEH! HE UCIIONB3YIOTCS (Harp.,
azpecanus 1 BpIOopka onepana u3 O3Y He Hy)KHBI, eClii KOMaH/a paboTaeT ¢ perucTpamu).

2. OskuiaHme: eCiy CIEAYIOIAs KOMaH/Ia UCIIONIb3yET PE3yIbTaT MPEABIAYILEH, TO
IIOCJICOHAA HE MOXKET HAaYaTh BBIIIOJIHSTHCSA 40 BBIIIOJIHCHUA HepBOﬁ (3TO HpeOI[OHeBaeTCH HpI/I
UCIIOJI30BaHUHU BHEOUEPEIHOTO BBITOJHEHHs KoMaH 1 — Out-of-order execution).

3. OuncTKka KOHBeWepa Ipy MO aHul B HEro KOMaHIbI mepexoa (3Ty npoliemy
yaaércs CriainThb, UCTIONb3Ys MpeICKa3aHie Iepexo/I0B).

HekoTopsie coBpeMeHHEBIE mpoiieccopbl UMerOT Ooiee 30 cTyneHeil B KoOHBeiepe, 4To
YBEJIMYUBAET MPOU3BOAUTEIHLHOCTD MTPOLIECCOPA, OAHAKO MPUBOJIUT K OOJIBIIOMY BpEMEHU
npocTost (HampuMep, B cliydae OIMIMOKY B MPEJCKa3aHuU yCIOBHOTO niepexona). He cymecTByer
€MHOI0 MHEHUS 10 MOBOY ONTHUMAaJIbHOM ITMHBI KOHBElepa: pa3inuHble MPOrpaMMbl MOTYT
UMETb CYIIECTBEHHO Pa3JIM4YHbIe TPEOOBAHUSI.

CynepckajsipHasi apXUTEKTypa

CriocoOHOCTD BBITIOTHEHHS] HECKOJIBKUX MAIIMHHBIX MHCTPYKIIMH 32 OJUH TaKT
npolueccopa NyTeM yBEJIUUCHHS YUCiIa UCTIOTHUTENbHBIX YCTPOUCTB. [losiBneHue sToi
TEXHOJIOTHH IPUBEJIO K CYLIECTBEHHOMY YBEJIUYEHHIO IPOU3BOAUTEIBHOCTH. B TO ke Bpems
CYIIECTBYET ONpeAeSICHHBIN MpeIes pocTa Yhciia UCIIOTHUTENbHBIX YCTPOUCTB, IPU
IPEBBILIEHUH KOTOPOT0 POU3BOAUTEIBLHOCTD ITPAKTUUECKHE [IEPECTAET PACTH, a
UCIIOJTHUTEINIbHBIE YCTPOICTBA MPOCTanBAIOT. YaCTUYHBIM PELICHUEM 3TOM MPoOIeMbl SBISIOTCS,
Hanpumep, Texnonorus Hyper Threading.

CISC-npoueccopsl

Complex instruction set computer (CI1SC)— BbIurCICHHS CO CII0KHBIM HAOOPOM
koman. [IporieccopHas apxuTekTypa, OCHOBaHHAs Ha YCIOKHEHHOM Habope KOMaH/I.
Tunuunasivu npeacrasurensimu CISC sBistoTcs MUKponporieccopsl ceMecTBa X86 (XOTs yxe
MHOT0 JIET 3TH mporieccopsbl ABISIIOTCS CISC TOIBKO MO BHENIHENW CHCTEME KOMaH/I: B Ha4aJIe
Mpolecca UCTIOTHEHUS CII0XKHBIe KOMaH/Ibl pa30UBalOTCS Ha O0JIee MPOCThIE MUKPOOTIEPAIIUU
(MOIT's1), ucnonasiemsie RISC-sapom).

RISC-npoueccopsl

Reduced instruction set computer (RISC)— Bbruncienus ¢ ynpoméHHbIM HaOOpOM
KOMaH[ (B 1uTeparype cioBo «reduced» Hepeako OMIMO0YHO MEPEBOAAT KaK «COKPAIIEHHBIN).
ApPXUTEKTYpa IpOIECCOPOB, TOCTPOSHHAS HA OCHOBE YIPOIIEHHOTO Habopa KOMaHI,
XapaKTepU3yeTcsl HaTMIueM KoMaH ] (UKCUPOBAHHON JTHHBI, OOJIBIIOT0 KOJTMYECTBA
PETUCTPOB, OTIEpAINiA THITA PETHCTP-PETUCTP, & TAK)KE OTCYTCTBUEM KOCBEHHOM aJIpecarii.
Konnerus RISC pazpabdorana [Ixonom Kokom (John Cocke) u3 IBM Research, nazanue
npuaymano J»sugom [Tarrepconom (David Patterson).
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Ynporierre Habopa KOMaH[ IPU3BAHO COKPATUTh KOHBEHED, UTO TIO3BOJISIET H30EKATh
3aJiep>KeK Ha oIepalisaX YCIOBHBIX U 0€3yCIOBHBIX nepexoa0B. OMHOPOIHbIN HA0Op PErucTpoB
yIpouaer paboTy KOMIHIATOPA MPH ONTUMHU3AIUH HCIIOJIHIEMOTr0 porpaMMHOro koja. Kpome
toro, RISC-iporieccopsl OTJIMUAIOTCSI MEHBIITUM YHEPTOTIOTPEOJICHHEM U TETUIOBBIICIICHUEM.

Cpenu nepBbIX peanu3aiuii 3Toi apxutekTypsl Obutn npoueccopst MIPS, PowerPC,
SPARC, Alpha, PA-RISC. B MOOMIBHBIX YCTPOMCTBAX MIMPOKO UCHOIB3YIOTCT ARM-
IPOLIECCOPBI.

MISC-npoueccopsl

Minimum instruction set computer (MISC)— BblunciieHUs ¢ MUHUMAJIbHBIM HA0OpOM
koman/. JlanpHelee pa3Butrue nuae koMmanasl Yaka Mypa, KOTOPBI oyiaraet, YTo MPUHILIMIT
IPOCTOTHI, W3HaYanbHbIN 17151 RISC-miporieccopoB, caumKkoM ObICTPO OTOIEN HA 3aHUI Tu1aH. B
nbuTY 60pBOBI 32 MakcuMalibHOE ObicTpoaeiicTBue, RISC nornan u nepernan muorue CISC
IIPOLIECCOPBI IO CI0KHOCTH. Apxutekrypa MISC cTpouTCst Ha CTEKOBOM BBIUMCIUTEIBHON
MOJIENIA ¢ OTPAaHUYEHHBIM YHUCIIOM KoMaH I (mpuMepHo 20-30 koMaH).

VLIW-npoueccopsi

Very long instruction word (VLIW) — cBepXUIMHHOE KOMaHIHOE CJI0BO. APXUTEKTypa
MIPOLIECCOPOB C SIBHO BBIPAKEHHBIM MapaljIeIN3MOM BbIUUCICHUN, 3aJI0)KEHHBIM B CUCTEMY
KOMaH/I Tiporieccopa. SIBisroTcss ocHOBOM 1yt apxuTekTypsl EPIC. KimroueBbIM oTudmem ot
cynepckansipabix CISC-nporieccopoB sIBIISIETCS TO, YTO JUIsl HUX 3arpy3KOW UCTIOTHUTEIbHBIX
YCTPOMCTB 3aHMMAETCA YacTh Mpolieccopa (MIIaHUPOBIIUK), HA YTO OTBOJUTCS IOCTATOYHO
Majioe BpeMsl, B TO BpeMs KaK 3arpy3KOoi BBIYMCIUTENBHBIX yeTpoucTB st VLIW-niponeccopa
3aHUMAETCsl KOMIWIATOP, HA UTO OTBOJUTCS CYLIECTBEHHO OOJIbIIE BpeMEHH (KauecTBO
3arpys3Ku M, COOTBETCTBEHHO, IIPOU3BOJUTEIBHOCTh TEOPETUYECKH JOIKHBI OBITH BBIIIIE).
[Mpumepom VLIW-nporneccopa sisisiercs Intel Itanium.

MHuorosizepubie IpPoeccopbl

CopneprkaT HECKOJIBKO MPOLIECCOPHBIX SAAEP B OAHOM KopIryce (Ha OJTHOM WX
HECKOJIbKUX KpUCTaJIIax).

[Iporieccopsl, peaHa3HAYEHHBIE 11 paOOTHI OJTHON KOMUHU OTNIEPAIIMOHHON CUCTEMBI Ha
HECKOJIBKUX SIPax, MPEACTABISIOT CO00I BRICOKOMHTETPUPOBAHHYIO PEATU3AIIUIO
MYVJILTHIIPOLIECCOPHOCTH.

[TepBbIM MHOTOSIIEPHBIM MUKpoIporieccopoM ctat POWER4 ot IBM, nosiBuBIIMIiCS B
2001 1 nmeBIIMiA 1Ba sIpa.

B okts6pe 2004 Sun Microsystems Beimyctuina AByxbsinepHbiit nporeccop UltraSPARC
IV, xoTopsiit coctosut u3 aByx moauduiupoBanusix saep UltraSPARC I11. B nauane 2005 6but
coznan aByxbsnepHbiii UltraSPARC IV+.

14 Hos6ps 2005 roma Sun Beimyctria BocbMusaepubiii UItraSPARC T1, kaxmoe sapo
KOTOPOT'O BBIMOIHSIIO 4 MOTOKA.

5 ssaBaps 2006 roxa Intel mpencraBuiia mepBbIi ABYXBAAEPHBIN MPOIIECCOP HA OJTHOM
kpucraie Core Duo, 111 MOOMIIBHOM TTaT(HOPMBI

10 centsa0ps 2007 roga ObUTH BBITTYIICHBI B TPOIaKy HATUBHBIE (B BUE OJTHOTO
KpHCTaia) YeTHIPEXbAACPHBIE poLieccopsl 11t cepsepoB AMD Opteron, nmesiire B mporiecce
pa3paboTku kogmoBoe HazBanne AMD Opteron Barcelona. 19 Hosi6pst 2007 roia BbIIIen B
NPOIaXy YEThIPEXBSACPHBIH MPOIIECCOp IS JoMamHuX KommbioTepoB AMD Phenom. Dtu
IPOIIECCOPBI PeaTn3yoT HOBYIO MukpoapxuTekTypy K8L (K10).

B okts6pe 2007 rona B mpoaaxe nosBuinck BocbMusiaepubie UItraSPARC T2, kaxnoe
SAPO BBIOIHSJIO 8 TIOTOKOB.
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B mapre 2010 rona xomnanuss AMD Beimyctuia nepseie B Mupe 12-s1epHbsle cepBepHbIE
nporeccopsr Opteron 6100 apxutekTypsi X86.

Ha nanHbIiI MOMEHT MacCOBO JOCTYIIHBI ABYX-, YETBIPEX- U LIECTUAACPHBIE IIPOLIECCOPBI,
B uactHocTH Intel Core 2 Duo na 65-um siape Conroe (o3anee Ha 45-um sape Wolfdale) u
Athlon 64 X2 na 6a3ze mukpoapxurektypbl K8. B Hos10pe 2006 rosia BbIIIeN HepBbIit
yeThIpéxbaaepubiii mporeccop Intel Core 2 Quad na sape Kentsfield, mpencraBnstomniuii coboit
cbopky u3 1Byx KpucramioB Conroe B oqHOM Kopmyce. [Toromkom sToro nporeccopa crain Intel
Core 2 Quad na sape Yorkfield (45 am), apxutexrypHo cxoxem ¢ Kentsfield Ho nmeromem
OobIINi 00BEM Ko111a U pPabOYHE YaCTOTHI.

Kommanuss AMD monuia mo cOOCTBEHHOMY MYTH, U3TOTOBJISS YETHIPEX bSIICPHBIC
IPOIIECCOPBI €AMHBIM KPUCTAIIIOM (B oTiin4He OT Intel, mepBbie YeThIpEeXbsiIEpPHbIE TPOLIECCOPHI
KOTOPOH MPEACTABISIIOT COO00H (haKTUIECKU CKIICHKY IBYX IBYXbBSACPHBIX KPUCTAILIOB).
HecMmoTpst Ha BCIO IPOrPEeCCUBHOCTH MOJA00HOTO MOIX0/1a TIEPBBIN «UETHIPEXBAACPHUKY PUPMEI,
noyuyuBinui HazBaHue AMD Phenom X4, nmonyuuscst He ciumkoM yaadabsiM. Ero oTcraBanue
OT COBPEMEHHBIX €My MPOIIECCOPOB KOHKYpEHTa cocTaBisuio oT 5 10 30 u O6osee MpOLeHTOB B
3aBHCHUMOCTH OT MOJIEIM U KOHKPETHBIX 3a/1a4.

K 1-2 kBaprany 2009 rona o6e koMIaHHUH OOHOBHIIM CBOHM JIMHEWKH YETHIPEXbAICPHBIX
nporeccopoB. Intel mpeacrasuia cemeiictBo Core 17, cocTosiee u3 TpéX MoJeseH,
paboTaronx Ha pa3HbIX yacToTaXx. OCHOBHBIMU U3IOMHHKAMU JIAaHHOTO MPOIIECCOopa SBISETCS
WCITOJIB30BaHUE TPEXKAHATBHOTO KOHTpoJuiepa namsatu (tuna DDR-3) u TexHonoruu
OIMYIUPOBAHUS BOCHMH sijiep (ITOJIE3HO AJIsI HEKOTOPHIX crienuduueckux 3amaq). Kpome toro,
Onarogaps o01ell ONTUMU3ALNN APXUTEKTYPhI Y1aJI0Ch 3HAYUTEIBHO MOBBICUTD
MPOU3BOUTENILHOCTh MPOIIECCOPa BO MHOTHX TUMNAX 3a1ad. Cnaboi CTOPOHOH mi1aThopMBl,
ucnonp3yronieit Core 17, saBisercs € upe3aMepHas CTOUMOCTh, TaK KaK JJII YCTAaHOBKH JTAHHOTO
nporeccopa HeoOXoauMa Joporasi MaTeprHCKas riata Ha yurncete Intel X58 u TpéxkananpHbIi
Habop mamsatu tura DDR3, Taxxke umeronuii Ha JaHHBI MOMEHT BBICOKYIO CTOMMOCT.

Kommnanuss AMD B cBOlo odepenp mpeacTaBuia JuHelKy mporeccopoB Phenom 11 X4.
[Ipu e€ pa3paboTke KOMITaHUS y4sia CBOM OIIUOKH: ObLT YBEIMYECH 00HEM KAIIIa (SIBHO
HEJIOCTAaTOYHBIN y mepBoro «DeHoMay), a Mpou3BOACTBO IpoIeccopa ObLITO MepeBeeHo Ha 45-
HM TEXITPOLIECC, MO3BOJIUBIINNA CHU3UTDH TEIUIOBBIIECICHUE U 3HAYUTEIILHO MOBBICUTH paboyuune
gactoTsl. B riennom, AMD Phenom II X4 mo mpon3BoAUTEILHOCTH CTOUT BPOBEHB C
nporeccopamu Intel mpenpimymero nokosnenus (ssapo Yorkfield) u Becbma 3HaYUTENBHO OTCTAET
ot Intel Core 17. OgHako, npuHUMast BO BHUMaHUE YMEPEHHYIO CTOMMOCTD I1aT(opMbl Ha 0aze
3TOTO MPOILIECCOPa, €r0 PHIHOYHBIE MEPCIIEKTUBBI BRIMJISIAAT KyAa 0oJiee paay>KHO, YEM Y
MPEIIIECTBEHHUKA.
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