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ZHMEIQZEIX

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

ANZTA : advcomparch@lists.cslab.ece.ntua.gr (0dnyieg yypagng utrdpxouv oTnv I0TooeAida TOU
pabrpartog)

NEPIEXOMENO MAGHMATOZ:

ApPXITEKTOVIKEG OuvOAou evioAwv yAwooag pnxavig (Instruction Set Architectures), opydvwon Tponyuévwyv
emegepyaoTwy: povada éleyxou (control unit) kai diodog dedopévwy (datapath), ApxiTekTovikEG aywyou (pipelines),
opydavwan 1EpapXiag UVNUWY (KPUPEG MUVIMEG, UMETAQPAON E€IKOVIKWY Oleubuvoewy, TLB), apxITEKTOVIKEG aywyou
TTOAMaTAWV BabBpidwv petafAntig kabBuoTépnong (multistage pipeline with variable latency), utrepBaBuwTég
QPXITEKTOVIKEG aywyou (superscalar pipelines), OoO ektéAeon, TPOPAewn OlakAddwaong (branch prediction),
uTTOBETIKN €KTEAEON €vTOAWV (Speculative execution), duvapik SpOoPOAGYNaN €VTOAWYV, OPXITEKTOVIKEG WEYAAOU
pnkoug AéEng (VLIW), TrapaAAnAioudg o€ emiedo evioAwv yAwooag pnxavig (ILP), TToAuvnuaTikéG apXITEKTOVIKEG,
TTOAUETTECEPYAOCTIKA  CUOTAUATA, TIPWTOKOAAO OCUVETTEIOG KAl OUVAQEIAG MVAPNG, OXAMOTA  GUyXPOVIGHOU
TTapdAANAwy vnudatwy. Mapadeiypata olyxpovwy eTTEEEPYATTWV.
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ANAAYTIKH NEPIFPA®H:

1. Eicaywyn
=  EmokAOTINoN apxITEKTOVIKAG aywyou 5 Babuidwv
= [lpoBAfuata porig o€ aywyoug
i. ECaptioeig dedouévwy (data hazards)
ii. E&aptAoeig eAéyyou (control hazards)
= EméKTaon apxITEKTOVIKAG aywyouU yia UTTOOTAPIEN AEIToupyIwv TTOAMATTAWY KUKAWV

2. YmepPBabuwTEG apXITEKTOVIKEG aywyou (superscalar architectures)
= Tigival UTTEPPABPWTES APXITEKTOVIKEG Aywyou (KivnTpo oxediaong)
= [lepiypa@n UAOTTOINONG APXITEKTOVIKWV AywyouU eKTEAEONG EVTOAWYV 0€ aeIpd (in-order pipelines)

3. TMpoéBAeywn diakAddwong (branch prediction)
= 2TATIKEG TEXVIKEG TTIPORBAEWNG aTTdéQACNG
= AUVAUIKEG TEXVIKEG TTPORAEYNG aTTOPACNG
= Texvikég TPORAeWng dielBuvong-oTOXOU

4. Auvapikr dpouoAdynon eVIoAwWV
= Tieival duvapikr OpouoAdynaon eVTOAWY Kai Trola Ta TBavda TTpoBARuaTa
= AAyo6piBuog Tomasulo - MNapadeiypata (out-of-order oAokARpwaon EVTIOAWYV)
=  Explicit register renaming

5. YTOBETIKN eKTEAEC EVTOAWV
= T[lpoBAfuata Tng out-of-order oAokKARPWONG EVIOAWV
= Eméktraon aAyopiBuou Tomasulo pe xprion Reorder Buffer yia in-order oAokAfpwaon €vioAwv-
Tapadeyua
= EmékTaon utrepRabuwTWV apXITEKTOVIKWY aywyou yia out-of-order ektéAeon evioAwv
= AioAdynon pebBodwyv BeATiwang eTidOONG TNG APXITEKTOVIKAG aywyou

6. TMoAuvnuATIKEG APXITEKTOVIKEG aywyoU
= [lepiopiopoi TaparAnAicpou emmirédou evioAwv (instruction level parallelism) — EkpetdAAeuon
TTapaAAnAiopou o€ emitredo vnudTtwy (thread level parallelism)
= [lepiypa@n SIAQOPETIKWY TTPOCEYYioewv eKUETAAAEUoNG Tou TLP (coarse MT, fine MT, SMT)
= AvATTugn TToAuTTUPNVWYV apxITekTovikwy — Mapadeiyuarta (Niagara, Cell, Opteron)

7. Kpugég pvnueg (Caches)
= EmokdTTnon BACIKWY EVVOIWV
= Texvikég BeATioTOTTOINONG OTTGdOONG (Software kal hardware)
= ZnTANaTa SIAPOIPACTHOU PVNPWY OE TTOAUVNUATIKEG — TTOAUTTUPNVEG OPXITEKTOVIKEG

8. TlapAdAANAeG APXITEKTOVIKEG
= [loAueTre€epyaoTIKG GUOTAUATA
= 2UVAQEI KOl CUVETTEIO JVAUNG
= [1TpwTOKOANQ CUVAQPEIAG KAl CUVETTEIOG MVAMNG
= 2YXAMATA OUYXPOVIOHOU TTaPAAANAWY vudTwy

AZKHZEIZ

Oa d0BoUv otIpéG aokAoEwvY oTo udbnua. (xprion branch predictors og éva kKopudT KWAIKA, ACKACEIG o€ simulator
(SIMICS, SESC): 1.X. eKTEAEON KWAIKA WE BIAQPOPETIKEG TTAPAUETPOUG (window size, superscalar width, branch
predictors, in-order vs 000), pe dlo@opeTikEG caches, simulation cmp/smt pe TapdueTpo Tov aplBud Twv threads)

ZXHMA BAOGMOAOIIAZ

O TeAIKOG Babuodg uttoAoyiceTal oav To GBpoioua Tou BaBuol Twv GOKACEWYV Kal TNG TEAIKNG €¢€Taong. To dpioTa oTn
ypaTrTh €§€Taon cival 9 JovAadeg, eV Ol OEIPEG AOKACEWV PETPAVE 2 HOVADEG.



