COBPEMEHHBIE MMPONIECCOPHI INTEL 1

AMD




BBEJIEHUE

[Ipomeccopbl NEPCOHAIBHBIX KOMIIBIOTEPOB OTBEYAIOT
CIMHOMY CTaHAapTy, KOTOpbIM 3amaH ¢upmon Intel,
MUPOBBIM JIMJEPOM B IPOU3BOACTBE IponeccopoB mis [IK.
B crapbix KOMIIBIOTEpAX MBI MOXEM HAWTU MHPOLECCOPDI
tunioB PentiumlI, Pentium 111, B HoBelimux - Pentium
4. dupma AMD BwImyckaeT mpoIEeccopsl, B 00-IIEM
aHAJIOTMIHBIC MHTEIOBCKUM, HO HA3BIBAIOTCS OHM HEMHOTO
nHaue: K6 (mentuym Bropoii), K7 mimm Athlon (meatuym
tpetuii). I[lostomy AMD npuxomurcss mnpeayraabiBaTh
Oynyiiee UWHIycTpuM, wuHorma omepexas Intel ¢ ee
OJIYMHJUIHAPIHBIMH JTOXOJaMHU.



INTEL, CORPORATION

Intel Corporation (npousnocutcst «Muran Kapmopeiinm»)
— aMepUKaHCKas KOpIIOpalMs, IPOU3BOAMAINAS IITHPOKUM
CICKTP  DJIICKTPOHHBIX  YCTPOHCTB M  KOMIIBIOTCPHBIX
KOMIIOHCHTOB,  BKIIOYas  MHUKPOIIPOIIECCOPHI,  HAOOPEI
CUCTEMHOM JOoruku (uuriceTsl) u ap. lllTaG-xBaprHpa — B
ropoae Canra-Knapa, mrar Kanudgopuus, CIIA.
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ADVANCED MI1crRO DEVICES

Advanced Micro Devices, Inc. (AMD) —
aMEPUKAHCKUHU IIPOU3BOIUTEITH UHTETPAJIbHOU
3NIEKTPOHUKH. BTOpOM IO BEIWYMHE MPOU3BOAUTENL X806 U
X064-COBMECTUMBIX TMPOIECCOPOB, a TAKKE KPYIHEUIIHM
MTOCTABIIIUK rpapuyuecKux IPOIIECCOPOB (moce
npuodperenus ATI Technologies B 2006 roay), uumceros
JUI MAaTEPUHCKUX IJ1aT ¥ (JICHI-IaMsITH.

AMD ¢t




DVHKIMU U CTPOEHUE I[MTPOLIECCOPA

MUKpOIIpoIieccop -  ILEHTpaIbHOE  YCTPOMCTBO  (MUIH
KOMIUIEKC ycTpoiictB) OBM (MM BBIYMCIMTEIBLHOM
CHCTEMBI), KOTOPOE€ BBINOJHSIET apu(METHUYCCKHE |
JIOTUYECKUE orepaluy, 3aJaHHBIC IIPOrpaMMoit
npeoOpa3oBaHus MH(POPMAIUHY, YIIPABISET BEIYNUCIUTEIHHBIM
IPOIICCCOM M KOOPAUMHHUPYET PadOTy YCTPOMCTB CHCTEMEI
(3aOMUHAIOIINX, COPTHPOBAIBLHEIX, BBOJa — BBIBOJA,
MOJATOTOBKH JAHHBIX H AP.).

OyHKIMU ITpolieccopa.

* 00paboTKa MJaHHBIX II0 3aJaHHOM IIporpaMMe IIyTeEM
BBITTOJIHCHHS apU(PMETHUECKUX U JOTHUYECKUX OICpalIMi;

*  IIPOrpaMMHOE yIIPaBJICHUE padoroii yCTPOMCTB
KOMITbIOTEpPA






MOJEJIN TPOLIECCOPOB BKJIIOYAIOT CJIEJAYIOIIME COBMECTHO
PABOTAIOIINE YCTPOMCTBA:

Yempoticmeo ynpasnenus (V).
Apugmemurxo-nocuueckoe ycmpoticmeo (AJ1Y).
AGU (Address Generation Unit)
Mamemamuueckuii conpoyeccop (FPU).
Hewugdpamop uncmpyxyuii (komano).
Kowi-namame.

K>ui nepsozo yposns (L1 cache).

K>uw emopoeo yposus (L2 cache).

K>u mpemovezco yposus (L3 cache).

OcnosHnast namsame.
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IHInuA

HIvHa - 5TO KaHal MNEPECHUIKA JIAHHBIX, UCHOJIb3YEMbIU
COBMECTHO pa3-JIMYHBIMU OnokaMH cucTemsbl. IllnHa MoxkeT
PEICTABIATh COO0M HAOOp MPO-BOMAIIMX JTUHAM B MEYATHOM
[iare, MOpPOBOJA, IMPUIMASHHBIE K BBIBOJAM pPa3beMOB, B
KOTOpBIE BCTaBJIAIOTCS II€YaTHBIC IUIAThI, JHOO INIOCKHUM
Ka0eJb.

Tunel NIuH:
ITuna oaHHbIX.
[lluna aopecos.

[lluna ynpaenenusi.



(OCOBEHHOCTH U PA3IAYMS TTPOITECCOPOB INTEL 1

AMD

TexHogorus

Intel mpupepxkuBaercs cramgapra KEPIC (Explicitly Parallel
Instruction Computing). /lannas TeXHOJOTHs CO34aBajach CIEIHAILHO
IUIS KPYIHBIX CEPBEPOB M HEKOTOPHIX padO4MX CTaHIUH. BO3MOXHOCTH
EPIC orpoMHBI: BO-TIEpPBBIX, 3TO BBICOKas CKOPOCTh BBINOJIHCHUS
orepaluu C [J1aBaroIieu 3aIMsITOMU. Bo-BTOphIX, MOJIACPKKA
pacnapayuienuBanusa. M, B-TpeTbux, Onaromaps yIydIICHHIO CUYMTHIBAHHMS
JaHHBIX U3 MaMsATH, CKOPOCTh 0OMeHa MH(POpMaLHEeH Pe3KO BO3pacTacT.

AMD wuszbpan uHoit myTh K 64-paspsaHoctu. IIpon3BoauTe I MPUOABUIN
32 K yX€ HUMECIOIMUMCS pa3psaaaM M IOIYyYUId HOBYIO apXUTEKTYPy
x86-64. HoBasi TEXHOJIOTHUS OTJIMYAETCS OT CTapou Jullb NpedurcoMm 64.
B HOBOM mporieccope ObUT CHENIaH psiji YAy4YIICHUH, B MEPBYIO OYEPEb
aapa Ipoleccopa. ITO MO3BOJHU-JIO IOJYYUTh HOBBIM  yPOBEHB
OBICTPOJICHCTBUS KaK s 32, TaK U JJIsI 64-pa3psiIHbIX CUCTEM.

HUrorn: AMD nepexomutr Ha HOBBIM ypOBeHb 0O€3 NPHMCHCHHUS HOBBIX
T€XHO-JOTUH. DTO MPUBOAUT K MOJHOM COBMECTHUMOCTH Kak 32, Tak U 64-
pa3psAIHbBIX npH-TokeHui. Intel ke crpemuTcs mokazarh cebs auib B 64
pazpsaax.



ApXuUTeKTYypa

B HOBBIX Iporieccopax ObUIM cJieiaHbl OOJIBIINE H3MEHEHUS,
KOTOpPhIE  MOBJEKJIM 3a  COOOM  IPOU3BOAUTEIBLHOCTh U
COBMECTHMOCTB CO CTapbIMU IIaT(hOpMa-MH.

B AMD Obumn 100aBiaCHBEI PEKHUMBI COBMECTUMOCTH U 64-
OWTHBIC anpecHble perucTphl. OHHM TO3BOJIMIOT PACIIHPHTH
aJpecyeMoe IPOCTPAHCTBO OICPATUBHOM IMaMSITH W H30aBUTHCS OT
CYILIECTBYIONIETO OorpanndeHus B 4 I'0, KOTOpoe cO3MacT OLTyTUMbIC
TPYJAHOCTH HPH MOCTPOCHUH CUCTEM 00padOTKH MHpopMmanuu. s
yCKOpeHUs padOTHl ¢ MaMAThIO UcIonb3yercs TexHonoruss NUMA,
MI03BOJIAIONIAS PadO0TaTh HANPSAMYIO C IAMITHIO, MHHYSI CUCTEMHYIO
IMMHY ¥ HA0Op MUKpOCcXeM. Takoe HOBOBBEICHHE OBLIO Ha3BaHO
HyperTransport u nossuiaock B nepsom uumncere Golem.



B Intel Bce mamHoro cnoxknee. M3-3a MHTEHCHBHOIO ITyTH
PA3BUTHS, KOMIIAHUS B KOPHE MOMEHsIJIA APXUTEKTYPY.

Pe:XHMBI COBMECTUMOCTH CO CTapbIMM IIaT(OpMaMH.

VYMEHbBIIICHHE KOJIMYECTBA OIMMOOK, TaK KakK IMPOTHB HHUX
CO3JaHbl JBE HE3a-BUCHMBIX TEXHOJOTHH. [JIaBHOM SIBIISIETCS
EMCA, «koropas  mO3BOJISIET BECTH  KOH-TPOJIb U
IIPOTOKOJIMPOBAHUE BCEX OIIMOOK, BO3HHUKAIOIIUX BO BpEMs
pabotel mporeccopa. M BropoctenenHas texHosorus KCC,
MO3BOJISIIOIIAS MPEABApUTEIILHO 00pabarhiBaTh KOO M BECTHU
KOHTPOJIb Y€THOCTH.

[Tonmepxka MHOTOIpOIIeCCOpHOCTH. Tak kak kommanus Intel
OpPMEHTHpOBAjla CBOM MpPOLECCOp IS KPYIMHBIX CEPBEPOB, TO
1103a00TUIaCh M O MYJIBTUIPOLIECCOPHOCTHU. lIpomeccop ObLI
CHAOXXEH pIJOM MHKPOCXEM, KOTOpbI€ IIO3BOJISIIOT BECTHU
OBICTpPBIM OOMEH ¢ mamsAThio. Ternepsb Ay padoThl C «MO3TaMm»
HCHOJB3YIOTCSI METOABI YepeaoBaHus, Oydepru3anuu U AejIeHus
moayner mnamsatu. Ilpu »ToM mpoueccop paboraeTr ¢ 64

rurabaiiTaMy ONEpPAaTUBKM C IIPOIMYCKHOM CIOCOOHOCThIO 4,2
['6/cex.



CoBMeCTHMOCTD

Intel co3manm psg perncTpoB IS MHOJHOM COBMECTUMOCTH
CTapbIX MPUITOKECHUH.

B AMD Bce wnHamHOro cioxksnee. Jug  yimydiieHus
IIPOM3BOIUTEIHFHOCTH CO CTaphIMHU IIaT(GopMamMy OBLIH MPHUTYMAaHbBI
cuenuanbable pexkuMbl. Apxurektypa AMD 64 npemycMarpuBaeT
nBa IJIaBHBIX pexkuMa paborel: Long m Legacy. B mnepsom
OTKPBIBAIOTCSI BCE€ JOCTOMHCTBA TEXHOJIOTMH X86-64. B pexnme
Legacy mpomeccop paboraeT 10 MNPHHINNY OOBIYHOM X86-
apXUTEKTYyphl. [IOMMMO 3TOTO CYIIECTBYET HECKOILKO IMMPEHMYIICCTB

x86-64 nana IA-64;
bricTposneiicTBrE B 00pabOTKe 32-pa3psIHbIX HHCTPYKIIUU.
[TomHast COBMECTUMOCTh ¢ X86-apXUTEKTYPOH.

OpnoBpeMeHHas padora 16/32/64 mpunokeHUH.



Ilena

Intel npocut 3a cBoe uzoOpereHre Hu MHOro Hu Maio $1200.
[IpuyeM paHbBIIE IPOIECCCOP CTOMI B TPH pa3a JOPOXKE: OKOJIO
$4Kk. YuutniBas, CKoIbKO OyACT CTOMTH MAaTCPHHCKAS ILIATA IOJ
IIPOIIECCOP, MOXKHO CJIeJIaTh BBIBOJ — JCHET HA CepBEp MPHUICTCS
IIOTPATUTHh HEMAJIO.

Y AMD uena ua Athlon 64 cocrasnger Bcero $417.
OcranbHble 64-pa3psaaabic npoieccopsl croat or $300 mo $600,
YTO 3HAYUTEIBHO HIKE 1eH Intel.




HOBBIE PABPABOTKM KOMIIAHMI INTEL 1 AMD

«» JIByXBsaepHBIC MPOIECCOPHI.

%  IImarpopmer AMD
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ITnardopma Intel

65nm “"STARS"”
cores

“Perseus”
Commercial
DDR2

“Cartwheel’

)

Mainstream
DDR2

“Spider”
Performance
DDR2

45nm “"STARS"”
cores

“Kodiak”
Commercial
DDR3

“Pisces”
Mainstream
DDR3

“Dragon" \\Leo"

Performance Performance
DDR2/DDR3 DDR3




CraBHEHME 11ro1iEccoroB AMD ATHLON 64 u
PeENTIUM 4 EXTREME EDITION

[Toxa y AMD nosBuimcs
TaKHUE MPOIECCCOPHI:

ABC BCPpCHUHN JIXI HAC-
TOJIBHBIX HpI/IMeHeHI/Iﬁ —

sto Athlon 64 3200+ u
Athlon 64 FX-51.

U JBE BEpPCUU MOOUJIb-

uelx Athlon 64 -
mooenu 3200+ u 3000+.

ITomumo TE€XHOJIOTHUU
Hyper-Threading, cuc-
temHuou muHbl 800 MI'n
M TaKTOBOM YacTOTHI 3,2
[T, €r0  OCHOBHOM
0COOEHHOC-TBIO SBIISIETCS
KDII-IaMAITh TPETHETO

YpOB-HSI  00BEMOM 2
MoOaWur.



Cnacuoo 3a Baumanue!




