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XHMEIQXEIX

AIAAEZEQN : http://www.cslab.ece.ntua.gr/courses/advcomparch/notes.go

AIZTA : advcomparch@lists.cslab.ece.ntua.gr (odnyieg eyypagng otnv 1otoceAida tov padrpatog)

INEPIEXOMENO MAOHMATOX

APXITEKTOVIKEG aywyol TOAamADVY Pabuidwv petaPAntrg kabuotépnong (multistage pipeline with variable
latency), vnepPabuwtég apxitektovikég aywyou (superscalar pipelines), 000 ektéAeon, TpdPAedn SrakAddwong
(branch prediction), vnofetiky] extéAeon evioAwv (speculative execution), duvauiky dpopoAdynon evtoAdv,
napaAAnAtopds ot eninedo eviodwv yAwooag unxavig (ILP), TOAUVNUATIKEG APXITEKTOVIKEG, TTOAVENEEEPYAOTIKA
GLGTHUATA, TPWTOKOAAA GUVETELNG KA GUVAPELXG UVANG, OXNHATA GUYXPOVIGHOU TapAAANAWY vudtwy, diktua
daovvdeong. Mapadeiypata cyxpovwy ene€epyaotdv.

ANAAYTIKH INEPIT'PA®H

1. Eicaywyn
*  EmokOmNon apXITEKTOVIKNG aywyoL 5 Paduidwv
" [poPAfuata pong o aywyong
i. E&aptrioeig dedopévwv (data hazards)
ii. E&aptrioeic eAéyxov (control hazards)
" EnéKTaoM apXITEKTOVIKAG aywyoD yia urootriplén Aeitovpylddv TOAAGTADV KUKAWV

2. YmepPabuwtég apXitekToviKEG aywyoU (superscalar architectures)

*  Tieivarl unepPabuwtés apXITeEKTOVIKEG aywyoD (kivntpo oxediaong)

*  Tleptypar] VAOTIOINGNG APXITEKTOVIKWOV aywYoU KTEAEGNG EVTOAWV o€ oelpd (in-order pipelines)
3. MpoPAeyn drakAddwong (branch prediction)

" TTOTIKEG TEXVIKEG TPOPAEYNG andpachg

" Auvapikég TeXVIKEG TpOPAEYNG andpachg

= Texvikég mpoPAeyng dievBuvong-otdyxov
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4, Avvouikr dpopoAdynon evtoAwv
*  Tietvar duvapikn dpopoAdynon eviodwv kat motx ta mibavd mpoPArjuata
*  AAy6p1Buoc Tomasulo - Mapadeiypata (out-of-order oAokAfpwon eVToAwV)
»  Explicit register renaming
5. YTOOETIKY] EKTEAEGT EVTOAWY
*  TpoPAfuata tng out-of-order oAokAfpwong eVoAwv
» Enéxktaon alyopibuov Tomasulo ue xprion Reorder Buffer yia in-order oAokAnpwon evtoAwv-
Tap&detypa
*  Eméxktaon umepPabuwtidv apyITEKTOVIKWV aywyoU yia out-of-order ektéAeon evtoAwv
*  A&oAbynon uebddwv Pedtiwong enidoong Tng apXITEKTOVIKAG aywyou
6. TIOAUVNUATIKEG APYXITEKTOVIKEG AYWYOU
»  Tlepropiopoi mapaAAnAiopov emnédov evtoAwv (instruction level parallelism) - EkpetdAAevon
napaAAnAiopov ot entinedo vnudtwy (thread level parallelism)
»  Tleprypagn Sa@opeTIKWV Tpooeyyioewv ekuetdAAevong tov TLP (coarse MT, fine MT, SMT)
*  Avdmnrtu€n moAvndpnvwv apyitektovikwy - Mapadeiyuata (Niagara, Cell, Opteron)

7. ApxttektovikeG SIMD kat GPUs
=  SIMD processors
» SIMD operations o€ cUyxpova ISAs
=  GPUs
8. Kopia Mvnun
*  Ewoaywyn ot KOpLa uviun
*  Memory controllers
= Memory management
9. TapdAANAEG ApXITEKTOVIKEG
*  TloAvene€epyaoTiKd cLOTAPATA
" TUVAQELX KAL GUVETIELD LVAUNG
" TIpwWTOKOAAX GUVAPELNG KA GUVETELNG UVANG
»  IXAHOTA GUYXPOVIGUOV TAPAAANAWY VNUATWY
*  Aiktua dtacOvdeong

AXKHXEIX

@a d0000V oe1pég aokroewv oto uddnua. (xprion branch predictors og éva kopudtt kKOSKka, aokAoelg oe simulator
T.X. EKTEAEOT KWOOIKa pe drapopetikég mapapétpovg (window size, superscalar width, branch predictors, in-order
vs 000), pe drapopetikég caches, simulation cmp/smt pe mapduetpo tov apibud twv threads)

YXHMA BAOGMOAOTIAX
To dpiota otn yparnth e&étaon eivar 10 HovAdeg, eV ot 0e1péG AOKNOEWV UETPAVE 2 Uovadeg. O teAikdg Babudg

npokOTTEL WG BA(1 + BA/ 10)> 6oL BA 0 fabudg Tov diaywvispatog kat BA o fabudg Twv ackrioewv.



