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QPEzZ MAGHMATOZ

: Tpitn 16:15:-19:00, Néa kTipia AM®3 (Acutépa 16:00-18:00 extra pdBnua av xpelaoTei, o€
guvewonon e Toug O1I0G0KOVTEG).

BIBAIO : Computer Architecture: A Quantitative Approach, 4th Edition, John Hennessy and David
Patterson), Morgan Kaufmann Publishers (ueta@pacon, ekdooeig TCI0Aa, 2011)

IZTOZEAIAA . http://www.cslab.ece.ntua.gr/courses/advcomparch

ZHMEIQZEIX

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

ANIZTA : advweomparch@lists.cslab.ece.ntua.gr (0dnyieg eyypa@rig utrdpyxouv oTnv I0TooeAida Tou

HaBrpaTog)

NEPIEXOMENO MAGHMATOZ:

APXITEKTOVIKEG  OoUWAoU evioAwv yAwooag pnxavis (Instruction Set Architectures), opydwwon TTponyuévwv
emegepyaoTwv. povada €Aeyxou (control unit) kal diodog dedouévwv (datapath), ApxiTekToukég aywyou (pipelines),
opyavwaon 1EPAPXIOG UVNUWY (KPUPEG MVAMEG, UETAQPAON €IKOVIKWV OleuBuvoewy, TLB), apxitekTovkég aywyou
ToANaTTAWV  BaBuidwv peTaBANTAG kKaBuoTépnong (multistage pipeline with variable latency), utrepBaBuwrég
ApPXITEKTOVIKEG aywyoU (superscalar pipelines), 000 ekTéAeon, mPORAewn OlakAddwong (branch prediction),
UTTOBETIKA eKTEAEON evioAwv (speculative execution), Ouvapikr) OpopoASGYNon €VIOAWY, APXITEKTOVIKEG PEYAAoU
pAkoug AéEng (VLIW), trapaAAnAioudg o€ eTTimedo evioAwv yAWooag pnxaviig (ILP), TTOAUVNPATIKEG QPXITEKTOVIKEG,
TTOAUETTEEEPYAOTIKA  OUCTAPOTA, TIPWTOKOAAQ  CUVETTEIOG KOl  CUVAQEIQG  PVIUNG, OXNAUOTO  OUYyXPOVGuoU
TTAapAAANAWY WuaTwy. Mapadeiypata olyXpovwy ETTECEPYAOTUIV.
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ANAAYTIKH MEPIFPA®H:

1. Eicaywyn
=  Emok4O1non apxXITEKTOMKNG aywyou 5 Baduidwv
= [lpoBAAuaTa porg o€ aywyoug
i. Eapmoeig dedopévwy (data hazards)
i. E&aptioeig eAéyxou (control hazards)
= ETEéKTAON apXITEKTOMKNAG aywyou yia uttooTAPIEN AEITOUPYILV TTOAAQTTAWY KUKAWV

2. YmepBaBuwreég apyITEKTOMKEG aywyouU (superscalar architectures)
= T eivar utrepPaBuwTEG apXITEKTOMKEG aywyou (KivnTpo oxediaong)
= [lepiypa@®ry UAOTTOINCNG QPXITEKTOMKWY aywyou eKTEAEONG EVIOAWV o€ oelpd (in-order pipelines)

3. TMpopAewn diakAddwaong (branch prediction)
= 2TOTIKEG TEXVIKEG TTPOBAEWNGS ATTOPACNG
= AUVOUIKEG TEXMKEG TTPORAEWNSG aTTOPACONG
= Texvikég POLRAewng dielBuvong-oToxoU

4.  Auvapikf dpouoAdynon €vioAwv
= Ti eival duvapikr) OPOPOASYNON €VIOAWV Kai TTola Ta Teava TTpoBAAuaTa
=  AAyopiBuog Tomasulo - MNapadeiypata (out-of-order oAokARpwon €vioAwv)
= Explicit register renaming

5. YToBeTIKA eKTEAEON EVIOAWV
= [lpoBAAuaTa Tng out-of-order oAokAApwoNg €VIoAwv
= Eméktaon aAyopiBuou Tomasulo pe xprion Reorder Buffer yia in-order oAokArjpwon €vioAwv-
Tapadelyua
=  EmékTaon uttepBabuwrwv apxITEKTOMKWY aywyou yia out-of-order ekKTéEAEOn EVIOAWV
= AloAdynon peBodwy BeATiwong €TTidooNg TNG APXITEKTOMKNAG aywyou

6. TMoAuvnuaTIKEG QPXITEKTOVIKEG aywyou
= [lepiopiopoi TTapaAAnAiopou emmirédou eviohwv (instruction level parallelism) — EkpetdAAguon
TapaAAnAiopol og emitredo wudtwv (thread level parallelism)
= T[lepiypa@r] dIOQOPETIKWV TTPOoEYYioewv eKPeTAAAguong Tou TLP (coarse MT, fine MT, SMT)
= AvamTuén moAutrUpnvwyv apxiTekTovkwv — MNapadeiypata (Niagara, Cell, Opteron)

7. Kpugég pviueg (Caches)
=  Emok4étnon BaciKwv EWoIWV
= Texvikég BeAmioTotroinong amoédoong (software kai hardware)
= ZNTANATA SIAPOIPACHOU UVNMWY O€ TTOAUVNMATIKEG — TTOAUTTUPNVEG QPXITEKTOVIKEG

8. TMapdAAnAeg APXITEKTOVIKEG
= [loAueTre€epyaoTiK@ CUCTAUATA
= JUVAQEID KOl CUVETTEIO PVIUNG
= [lpwrOKOAAO CUMAQEIOG KOl CUVETTEIAG PVAUNG
= 2XAUOTA OUYyXPOMOHOU TTapAAANAWY VNUATWY

AZKHZEIZ

Oa d06oUv OeIpéG aokAoewy OTO PABnua. (xprion branch predictors o€ éva KOPUATI KWAIKA, QOKroeIg o€ simulator
T.X. €KTEAEON KwdIKa pe SlaPopeTIKEG TTapauéTpous (window size, superscalar width, branch predictors, in-order vs
000), ye dlaopeTiKEG caches, simulation cmp/smt pe TTapdueTpo Tov apiBud Twy threads)

ZXHMA BAGMOAOTIAZ

O 1eAIKOG Babudg utrohoyiletal oav 1o dBpoioua Tou Babuou Twv aoKACEWY Kal TnG TEAIKAG €§éTaong. To dpioTa oTn
ypPaTrTA £§éTaon cival 9 HOVADEG, VW) Ol OEIPEG AOKNOEWY UETPAVE 2 MOVADEG.



