ApPXUTEKTYpPbI C
napanneau3MomM Ha ypoBHe
KOMaHA



[1Ba Knacca

e CynepckansipHble npoueccopbil
* Mpoueccopbl ¢ ANMHHLIM KOMaHAHbLIM CITOBOM

ApxutekTypa Itanium®: fiBHO

BblpaXeHHbIW Napanieninsm
TpaguUMOHHAaRA

apxXuTeKTypa

Ori%inal
Solrce
Code

uential
Mgggine Code

Multiple execution

Execution Units unused — e units e
more efficiently B Hesources |

E b

fapannenmama




Performance Benefits from New
Architectures and Microarchitectures
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[InHamMmunyeckoe ncrnornHeHne KomaHa
B cynepcKansapHOM npoueccope

* [peackasaHne BeTBNeHUN (Nepexonon)
(branch prediction).

e NNepenmeHOBaHME PErMCTPOB, YTOOLI
yAaruTb 3aBUCUMOCTU MeXAy AaHHbIMU U
permcTtpamMmu, HeBUAUMbIe KOMMUNATOPY
(register renaming).

e CneKynaATUBHOE NCNONHEHne
npeackasaHHbIX nepexonos (speculative
execution of predicted branches)

* AcnonHeHne KOMaHA BHe nopsagka
(out-of-order instruction execution)



Kak peann3oBaH KoHBeuep?

 YCTPONCTBO NpeaBapuUTesibHOU o6paboTKu
MHCTPYKLUM B Nopsake nx crnegoBaHus B
nporpammHom kopge (front end).

 AcnonHeHune BHe nopsigka (Out-Of-Order
execution)

 bnok ynopsaao4eHHOro 3aBepLueHus
(In-order retirement)



Yctpoucteo front end

[MpeackasaHne cneaywowen  UHCTPYKUUM.
Ucnonb3yrotca ABa anroputma npenckasaHus
nepexonoB. [AvMHamMun4yeckum anroputm paboTtaeT Ha
cTaguu BbIOOPKU. CTaTuyeckum anroputm pabortaert
Ha cTaAMM AeKoaAupoOBaHUA, UCNOSb3yeT npaBuna:
Oe3ycrnoBHble Nepexoabl BbIMNOMHAKTCA, YCNOBHbLIE
nepexoabl Ha3aA BbINMOJIHAKOTCA, nNepexoabl Bnepen
He BbINOJIHAKOTCA, 3TO COOTBETCTBYET OObLIYHOMY
LIUKNY.

BbiOOpKa NOTOKa MHCTPYKLUUMN.

NekoanpoBaHue NMHCTPYKLUNA B MUKPOONepaLuun.
[NlepemeHOBaHME BHELLHUX PErucTpoB.

Pa3meLwieHue (Ha3Ha4eHue) BbIYUCIUTENbHbIX
YCTPOUCTB M 3aNoOMMHaAHME CcTaTyca KaXaowu
MUKpoornepauuu B nepeynopsaoumBaroLwiem oydepe
(Reorder buffer (ROB)) B ucxogHom nopsigke
MHCTPYKLUU



[lpumep nepenmMeHOBaHUA
perncTpoB

(1) a=x+1; a =x +f;
(2) b=a* z; =a *z;
(3) a=a+v; =a + v;
(4 d=a*b; d=al*b;
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ReOrder Buffer (ROB) retire

Kax it MOII MOxkeT poxXoauTh 4epe3 CICAYIONME CTa s
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HaxoauTcs B ovyepenu nrnaHMpOBLLUKA, HO eLlé He roToB K
WCNOMHEHWUIO;

. FTOTOB K UCINMOJTHEHUIO (Bce dprymeHTbl onepaunmn Bbl‘-II/IC.ﬂeHbI);
. 3afnyueH Ha ucnosyiHeHume (p,vlcnequpusoBaH);
. UCNMOJTHEH U XXOET OTCTaBKU NnU60 OTMEHBI CHEKyﬂﬂTMBHOﬁ BeTBMU,

HaxXoaAuUTCA B rnpoLuecce oTCTaBKM.




Yctpoucteo Out-Of-Order execution

 [InaHnpoBaHue W pacnpeneneHue
MUKpoonepauumn

 BbinonHeHne MukKpoonepaumm w
3anoOMMHaAHUEe WUX pe3ynbLTaToB
BpemMmeHHO B bydepe ROB.



Bnok ynopsano4yeHHOro 3aBepLueHus

e 3anucb pe3ynbTaToB OOpPaTHO BO BHELUHUE
APXUTEKTYPHblIe PpPerucTpbl, NOCTOAHHAaNA
3anucb AaHHbIX, €CNIN 3TO Heodxoanmo.

* U3bAaTne mmkpoonepauunm us oycdgepa ROB.



YnpolleHHaa cxema npoueccopa
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Pentium Il

Pentium(r) lll Processor Architectural Block Diagram
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Alpha 21264
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Athlon

AMD Athlon™ Processor Architectural Block Diagram

2.way, 64KB Instruction Cache  Predecode ®
24-entry L1 TLB/256-entry L2 TLB Cache

" 2-way, 64KB Data Cache
32-entry L1 TLB/266-entry L2 TLB
@ System Interface - : L2 SRAMs

The AMD Athlon




Opteron

* Increases application performance by
dramatically reducing memory latency

AMD Opteron™
Processor Architecture

* Enables simultaneous 32- and 64- bit
computing

* Eliminates the 4GB memory barrier
imposed by 32-bit only systems

* Provides up to 19.2GB's peak
bandwidth per processor ~ reducing
I/O bottlenecks

» Offers HyperTransport™ scalability
enabling glueless multiprocessing

L2 |
. - Cache
HyperTransport™ I

334
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Existing System Architecture
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Graphics Slot

Areas where performance
can be improved.

HyperTransport™ System Architecture
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Alpha 21264
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Pentium 4

Block Diagram
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