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Baolkec evvolec (1)

* NoAveneéepyacia (multitasking): H OSuvatotnta evog
AELTOUPYLIKOU OCUCTAMOTOC KOl €VOC UTIOAOYLOTH VOl EKTEAOUV
ntapaAANAo TToAAATTAEC Kal aveEapntec SLepyaoiec

o Mpoektoniotikl (preemptive): To Aettoupylkd ouvotnpa opilel TO
XPOVLKO Sldotnua eKTEAeoNC KAOe Slepyaoiog

o Mn MpoeKTOMIOTIK i ouvepyatikl (non-preemptive): H Siepyaoia
KalBopilel TO XpOVLKO SLAoTNHA EKTEAECAC TNG

* Nnpa (thread): Zexwplot pon eKTEAEONC EVIOAWV €VTOC Hiag
dlepyaotiag

Tunpa mAneogoowkng kat tA/viwv EKTTA Tunpa mAneogopkng kat tA/viwv IalleA ;




Baolkec evvolec (2)

* NoAuvvnuatiopoc (multithreading): H xprion moAAwv vnuatwy
EVTOC Mia Slepyaoiog
o MMpoektomiotikog (preemptive): Xprion HNXOVIOUOU TIPOEKTOTILONG
AOYW TIPOTEPALOTNTOC LETAEY VNUATWV

o Mn mpoeKTOomMoTIKOG (non-preemptive): To vApa eykataAeimel tov
enetepyaotry LOVO AV OQVOOTOAEL TIEPLUEVOVTOC KATIOLO TIOPO N Qv
TIOLPOLXWPNOEL OLKELOBEAWC TOV EAEYXO

Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneogopkng kat tA/viwv IalleA




Entineda mapaAAnAtopou

MoAvemnetepyaoia
(multitasking)

MpoeKTOMLOTLKY) TTOAUETIEEEPYOLIOLOL Mn-T{POEKTOTILOTLKH TIOAVETEEEPY QO
(preemptive multitasking) (non-preemptive multitasking)
[MPOEKTOTILOTIKOC TIOAUVNUOTIOUOG Mn MPOEKTOTLOTLKOG TTOAUVNLATLOMOG
(preemptive multithreading) (non-preemptive multithreading)

MoAuvnUOTIONOC 0 cUOTNUA MoAUVNUOTIONOC OF
EVOC emetepyaoTh TMoAveneEepyaoTikdo clOTNUOL

/ / ; , , , e 7\
Tunpa mAneogoowkng kat tA/viwv EKTTA Tunpa mAneogopkng kat tA/viwv IalleA ég il




Alepyaolec katl vapata

* Agpyaoia (process): To OTIYULOTUTIO EVOC TIPOYPOAUATOC TTOU
eKTEAELTOL O€ €vav UTTOAOYLOTH
o Amnoteleital anod vAapota
* MAaiolo diepyaoiac: NMAnpodoplec TNC TPEXOVOOC KATAOTAONC
¢ dlepyaoiog
o [MePLEXOUEVO KATAXWPNTWY OTNV KEVTPLKN povada enefepyaoiog
o AmoplOuntnc npoypappatoc (program counter)
o Evéeitelc (flags)
o K.Q.
 Nnpa: ExpuAtougvn (stripped-down) n eAappia (lightweight)
dlepyaoia

o ExeL to OKO TOU TOTIKO TAQLOLO (OUVOAO KATOXWPENTWYV, araplOuntTA
TPOYPAUATOC, K.T.A.)
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Tunpa mAneogoowkng kat tA/viwv EKTTA Turpa TANEO@OQIKYS Kot TNA/Vicov TTalleA (8




Metaywyn mAatociov ditepyaoiog

Metaywyn mAawoiov diepyaoiac (context switching) kaAeital n
aAAayn tn¢ dlepyaoiog mou ekteAeital:

o Ektomiopocg tng Stepyaoiag A mou ekteAeitol (EkteAOUEVN = €KTEAEDLUN)
* AmnoBnkevon tou mAaLoiou ektéAeonc tng A

o Ooptwon tng Stepyaoiac B mpoc ekteAeon (exkteAEoiun = ekteAoUUEVN)
* Doptwon (load) tou mAatciov ektéleong tng B

Metaywyn nAalciov os eninedo diepyaoiac:

o AANayn 0Awv Twv MAnpodopLwyv Tou TAaLciou

Metaywyn rAalciov o€ eNinedo vnuATwy:

o AMN\ayn AnpodopLwv HOVO TWV KOTAXWPNTWV

H petaywyn mAatoiou ival xpovoBopa ditadikaoia
o Meiwon mAnBouc¢ petaywywv (1. He avénon xpovoueptdiov)
e BeAtiwon anodoong ektéEAeonC
* Meiwon BaBuou amokplong (responsiveness)

Tunpa mAneogoowkng kat tA/viwv EKTTA Tunpa mAneogopkng kat tA/viwv IalleA




2UMBATLKOC TTOAUVNUATIOMOC

Ye €vav nupnva ekteAeonc (execution core) tng KME, puovo éva vipa
Urtopel va ekteAeito KABe XpOVIKNA OTLYUA

* Ta vApata evaAAdooovtal 0ToUG TTUPNVEG ektEAEDNG, Silvovtag TNV
JevdaioBnon tavtoxpovng ektEAeon (moAAamAol muprveg puoika
dlvouv tn duvatotnta mpayuatikng napaAinAiiag)

* Xpovopepidro: MNpokaboplopevo daotnpa eKTEAEONC KABE
TPOYPAUMATOG/VAHATOG
o Mwkpo pneyeboc - Mpriyopn amokpLon ocuoTHAToC, dAAX TIOANQTIAEC
evaAAayEC TTou mipokaAouv emtifapuvon. Mrmopei va xpetalovtol ToAAd
Xpovopepidla yla vo ekteAeoTeL pia Asttoupyla.

o Meyalo peyebog - Enapkng xpovog otnv KME, aAAa punopei va urtoBadpuioel
TNV amoKpLon TOU CUCTAMATOC.

O 2Uyxpova AEltoupylka cuotnpata - MetaBAnto peyebog ava
Siepyaoia/vaua

Tunpa mAneogoowkng kat tA/viwv EKTTA Tunpa mAneogopkng kat tA/viwv IalleA




2UMBATLKOC TTOAUVNUATIOMOC

e XTOUC CUYXPOVOUC ETIEEEPYAOTEC N CELPA TWV EVTOAWV
avadLlaTtaooeTal Kata Tn SLAPKEL TNC EKTEAEONC BAOEL TNC
TEXVIKNC KEKTEAEONC EKTOC OELPACH

o 2TOXOC €ival n BEATIOTN agLlomoinon Twv MOPwV ToU eMetepyaoTH)
(Lovadec ektEAEDON()

o H avadiataén tng oelpdg ektEAeonG yivetal pe dtaodaAion tng
opBOTNTAC TOU ATTOTEAECUATOC

Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneogopkng kat tA/viwv IalleA




Movovnuotikn KME
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Tunpa mAneogopkng kat tA/viwv EKITTA

Wnoidec: Evtoléc Siepyaoiag

Xpwpo: Aladopetikn dlepyaocia

2Tnv mapouvoa oTlyUn EKTEAoUVTOL
EVTOAEC ATTO TNV «KOKKLVN»
Sdtepyaoia/viua

Neukég Yndideg: AvekETANEUTEG
Bupldec ektéAeong

Tunpa mAneogpopukr|g kat tnA/vicwv IalleA




Yuvepyatikn/MpoektomniotikA MoAvenetepyaoia

e ApXLKN MpOooEyyLon oAvEeTteéEpyaoiag:
o Mn MPOEKTOTLOTLKN | ZUVEPYOTLKN
H ditepyacio kaBopilel To xpoVIKO SlaoTnpa EKTEAECNC TNG

YrtoBeon otL ot diepyaoiec ocuvepyalovtal PeTaEV Toug Kal pe tnv KME
yla dikoao dapopacpuod tne KME

Kivbuvo¢ pn owkeloBehovc mapadoonc tng KME (AOyw €YWLOTIKAC
cuunepldopdc n TpoypappaToTikol odaApatoc) - MovomnwAnon
ouoTnpatoc - Katdpeuon cuoTAUATOC

e JUyXpovn MPOOCEYYLoN TIOAVETIEEEPYAOLAG:
o TMPOEKTOMLOTIKNA
Avotnpot kavovec xprniong tng KME armo to Asttoupykd cuotnua
ANén xpovoueptdiov dlepyaocioc - Adaipeon tng KME

Mnyxaviwopol mpootaocioc uviune (memory protection) - Xpnon
OUYKEKPLUEVOU XWPOU UVALLNG aro kKaBe Sdlepyaoia

Fadra)

Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneogopkng kat tA/viwv IalleA ‘%




JUUETPLKN TOAVETEEEpY A DL

JUMMETPLKN TTOAVENEEEPYATiOL: XPriON TIPOEKTOTILOTLKAC
noAvemneéepyaoiac o cUOTNHUA UE TIAVW OO pila LLOVAOEC
ektéAeonc (KME i mupnvecg)

o Mpaypatikn mapdAAnAn ekteAeon dlepyaciwyv

o Meilwon aplOuou petaywywyv mAoLciou
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i ,. Tunpa mAneogopkng kat tA/viwv EKITTA




[MOAUVNUOTLOUOC XPOVOUEPLOLWV

* MoAuvnuaTIOHOC XPOVOUEPLOLWV - EEaAeln TNG omtaTtaAng
MOPWV TNC LOVOVNULOTLKIG OUMETPLKN G TIOAVETIEEEPYOLTLOC

o 2e kB KME/mupnva ektéAeonc duvavtal va eKTEAOUVTAL TAUTOXPOVA
TIEPLOCOTEPA ATTO £va VAT, KABe otddLo TnE cwANVWOoNg WoTOo0

TIEPLEXEL EVIOAEG ATTO EVOL LOVO VAU RAM
o Evtoc tou snefepyaotr, To ypovouepibio S I O
’ ’ ’ ’ 7 7 7 0 | I
TNC UETAYWYNC VNUATWYV Elval Evac EEEEE  ma-
KUKAoc¢ poAoytou T o o i —1—
1 1 7 7 | I I .

o O moAuvnUaTIOHOC XPOVOUEPLOLWY

|
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Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneogogknckatTnA/vicov IalleA




Yuudopnon/vnoBabuion anodoonc
urtepPBaBUWTWY EMEEEPYAOTWY

e XTOUC UTEPPaBOUWTOUC ETEEEPYAOTEC, OTIWC avadPEPONKE,
LEPLKA oTadla TNC CWANVWONC TIOPAUEVOUV avaéLlomointa
o Av €va vipa {ntnoeL va avakAnBouv amno tn pvAun dedopeva, ta

omoia dev Bplokovtal otnV kpu@n uvnun (cache), TOTE TO VAL QLUTO,
Ba kabuoteprost apkeTtoLC KUKAoUC TG KME

o MpoomnaBela Tavtoxpovng npooBaong otnv Wbla B€on LvAuNG
O K.O.K.
e ExeL SlevepynBel avaAuon oXeTIKA LE TIC atiec NULBEATIONG
aélomoinong Ko TG oUPBOANC TNG KABE atiag ot CUVOALKN
urtofaBduion tnc amodoonc Tou enetepyaoth

dee, ) ) ) ) ) ) Galrn,
,. Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneogopkng kat tA/viwv IalleA ég




Yuudopnon/vnoBabuion anodoonc
urtepPBaBUWTWY EMEEEPYAOTWY

e OL anmwWAELEC UItopouV va KatataxBolv wc:

O KOTAKOPUPEC AITWAELEC, OTIOU O€ €vav KUKAO &ev dleuBeteital
Kaplow evtoAn

O 0pL{OVTIEC AITWAELEC, OTIOU € €vav KUKAO SleuBeTtouvTal AlyOTEPEC
EVTOAEC amo TI¢ Stabgopec Bupidec devBETnong

Bupideg drevbemong
ITAnpng Oupida drevdétnong
Vv, Kevn Oupida oevbemmong

Oplovrieg anmieieg = 9 Dol

Katakopogeg andieieg = 12 Boeig

W
Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneogopkng kat tA/viwv IalleA




2uudopnon/uvnofaduion anodoonc unepfadbuwtwy
enetepyaotwy (1/2)

Attia epdaviong

OVEKUETAAAEUTWVY BETEWV

MBavn texvikn anokpuPng i eAaxitotonoinong
kaBuotépnong

S6levBétnong

Artotuxla GUOXETLOTLKAG UVANG
evtoAwv N dedopévwy (instruction
or data tlb miss)

EAQTTWON TOU TTOCOOTOU AMOTUXLOG TNG CUCXETLOTLKAG
UvAUNG (r.x. avédvovtag to HEyeBOG TNC).
MpoavakAnon evioAwv HEow UALKOU. MpoavakAnon
debopEvwy HEow UALKoU/AoyLopikou. Taxutepn
€EUTINPETNON TWV ATIOTUXLWV.

Artotuyia KpuPpnc UVRNG EVIOAWY
(Instruction cache miss)

Xprion peyoAutepng o peyebog n/kat TaxutePnC
Lepapxioc kpudnc LvRUNG EVToAwv. YALKO
TIPOOVAKANCNG EVIOAWV.

Amtotuyiot KPUPNG UVAKNG
debopévwy (Data cache miss)

Xprion peyoAutepng oe peyebog n/kal TaxutepnG
lepapxiac kpudnc pvnung dedopévwy. MpoavakAnon
UEOW AOYLOULKOU 1] UALKOU. BEATLWHEVN
XpovodpouoAdynon evtoAwv. Mo erpeAnuévn
SuVOULKN EKTEAEDN.

Avertuxng npoBAedn
StakAadwonc (branch
misprediction)

BeAtlwpévog oxedlaopog npoPAsePng StakAadwoewv.
EAATTWON TNG ETLBAPUVONC OE TIEPLITTWOELG ATOTUXLOG.

Tunpa mAneogopkrc kat mA/vicov EKITA Tunpa mAneogpopukr|g kat tnA/vicwv IalleA




2uudopnon/uvnofaduion anodoonc unepfadbuwtwy
enetepyaotwy (2/2)

Autia epdaviong MBavn texvikn anokpuPng i eAaxitotonoinong

OVEKUETAAAEUTWV OEoEWV kaBuotEpnong

SlevB<tnong

Kivbuvog eAéyyou (control hazard) Ztoxaotikr) ektéAeon. Mo eMBETIKA LETATPOTIN
evtoAwv dtakAadwonc (if).

KaBuoteproslg poptwong Mwpotepn kaBuotépnon doptwonc. BeAtlwpevn
(arotuyia kpudpncg uvung 10V XpovoSpooAdynon eVToAwv. AUVOULKA
erunédou) (load delays) XxpovoSpouoAdynon.

KaBuotépnon pikpwyv akepaiwv BeAtlwpevn xpovodpopoAoynon evioAwv.
(short integer)

KaBuoteépnon peydAwv akepaiwv, Mikpotepec kaBuoteprioels. BeATlwpévn
Bpaxéwv (short) aplBpwv KivntAg  XpovodpoUoAdYyNnon EVIOAWV.
UTIOSLAOTOANG, eKTETAMEVWY (long)

APLOUWV KLVNTAG UTTOSLAOTOANC

ALEveen pvnuneg (memory conflict - BeAtiwpévn xpovodpopoAoynon evioAwv.
T(POOTIEAACELC oTNV (6L BEon

HVAMNG O Evav KUKAO)

Tunpa mAneogopkng kat tA/viwv EKITTA Turpa TANEO@OQIKNS Kot TNA/VicV TTalTeA  E#



Attiec axpnolpomnointwyv KUKAwv SleuBetnong unepfabuwtou
enetepyaotn (mapadetlypa)
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Mocoo6T16 Xvvoikav Kokimv Atgv0étnong
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Tunpa mAneogopkng kat tA/viwv EKITTA

® memory confict
m [ong fp

m short fp

m long integer

m short integer

m [oad delays

m control hazards

3

® branch
misprediction
m dcache miss

m icache miss

m dtlb miss

su2cor
swm
tomcatv

)
=
[72]
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a
S
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*Avvarc’)m’ca TAEAAANANG dlevOétnong 8 evtoAwv/kUkAo

Tunpa mAneogopkng kat tA/viwv IalleA




TauTOXpOoVOC TTIOAUVNUATIOMOC

 Tauvtoxpovo¢ moAuvvnuatiopoc (simultaneous multithreading
/hyperthreading) > Inuavtikn avénon anodoonc o oxeon He
Hovovnuatikouc  utepfabuwtolc KAl  TIOAUVNMUOTIKOUC
enetepyaoteC LPNAAC SLoKPLTOTNTOG T[apaMr])\Lcuou

O 2& KABe KUKAO propoUV va ekteAouvTal e o
7 1 7 B B |
EVTOAEG Ao MoAAQAQ vipaTa .-

o Méywotn Suvath svelifia va «yepilew» —————
’ ’ I ’ 5 7 8 B |
KeVeEC OE0ELC 0TO EUMPOCOLO TUNpA I .- =
Tou emetepyaot] aAAA KoL OTOV TTUPAVA —
KME
EKTEANED
nq / Eunpochio \
Tunpa
TTvprvog
Extéleong
O O 0 B OO O 3
C] B C0 B B 1
O O O O B B O
O OO 0 O OO0 B O
BEE O OOBE O
\ B ] 0 0 CJ &= 1 /
||
||

Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneo@oIkng Kat |




MovTtéAa TOAUVNHATIKWY pnxavwy (1/2)

MoAvvnpatiopog Aemtopepoug AvaAvong (M.A.A. - Fine grain
multi-threading) - Movo €va viiua dleuBetel evtoAeg ava KUKAO.
Mrmopeti va xpnotpornolel 0Ao to eUpog dteuBetnonc (issue width)

o umopel va BeAtiwoel tnv anodoon HOVo Otav O apLBUOC TwWV VNUATWV
KUMOveTal peTtaél 2 kal 5 O10TL ylo meplocotepa amod 5 vrpata ol
0opL{OVTLEC OTMWAELEC au&dvovTal TIo ypAyopo amo OTL Ol KATOKOPUDEC
LELWVOVTOLL

Tautoxpovog MoAuvnUaTIoUOC MARpouc Tauvtoxpovng
AwevBétnong (T.N./N.T.A. - Full Simultaneous Issue) - [MoA\d
vipota ava KUukAo. Kabe vrpa pmopel va awtnBel ooec Bupideg
dleuBetnong xpeLaletal.

o O ouvaywVIoUOC TwV vnUATwy yia B€oelc dteubetnong emnpeddlel tnv
amnodoon oto povteAo MN.T.A.

Tauvtoxpovog MoAuVNUOTIOUOC Movic/AumAng/TetpanAng
AwevBétnong (T.N./ M.A./A.A./T.A. - Single/Dual/Four Issue) —
MoAAa vApata ava KukAo. KaBe vnpa €xel mpooPacn o€
uia/dvo/tecoeplc Bupidec SlevBeTnoONC.

Tunpa mAneogoowkng kat tA/viwv EKTTA Tunpa mAneogopkng kat tA/viwv IalleA \



MovTtéAa TOAUVNHATIKWY pnxavwy (2/2)

 Tavtoxpovo¢ MoAuvvnpatiopog MePLOPLOUEVNG ZUGXETLONG
(T.N./N.Z. - Limited Connection) - KaBe mAaiolo UALKOU
ouvOEeTal ameuBelac o pa Asltoupykn povado amo Kabe
tumo.

o M.x., av To UAKO umtootnpilel 8 vrupata Kot umapyxouv 4 povAadeg
akepaiwy, kabe povada amnod auteg, Ba pmopovoe va SEXETOL EVIOAEC
ano okplwc dvo vAupata (ta vApata 1 kot 2 cuvdEovtal PE TNV
npwtn povada akepaiwy, ta 3 kat 4 pe tn devtepPn K.0.K.).

o H ouoX€tlon twv AETOUPYKWY HOVAOWV HETAEL TWV VNHATWV Ogv
elval mA€ov efiocou SuVAULK HE TO TIPONYOUMEVO HOVTEAQ, QAAQ
géakohovBeil va uplotatal o dtapolpacuog Touc, o onolog elval Kal o
Kplolpog mapayovtog yia tnv enitevén vhnAng aflomoinong.

O 2TO MOVTEAO aUTO €ival amapaitntn n €K VEOU HETAYAWTTLON TOU
TIPOYPAUUOTOC, £TOL WOTE O METAYAWTTLOTAC VO TPOYLLOTOTIOL\OEL TN
owotn BeAtiotomoilnon yLa To CUYKEKPLUEVO TIANO0C TWV AELTOU PYLKWV
Hovadwyv mou Ba €xel dtaBeolpo 1o KABe vApa — to omoio mMARBo¢
SladEpeL amo To aApyLKO.

Tunpa mAneogoowkng kat tA/viwv EKTTA Tunpa mAneogopkng kat tA/viwv IalleA




2UVYKPLON LOVTEAWV MTOAUVNHOTLONOU

Movtélo Oupsg ‘EAeyx0G Aoy Xpovonpoypopp. IXOALa

Katoxw- €€aptnong mpowdnong &evtoAwv o€ A&Lt.

pnTwv HOVASEG

MoAuvnUaTIONOG Y Y/X* O Ypovormpoypapp. eival

Aenttopepolg aveéaptnTog armo ta

avaAuvong AaAAa vApata

T.N./Movig Kaptla Y

61evBétnong

T.N./AutAR G X Y

61evB€tnong

T.N./TetpanAng M Y

61evB€tnong

T.N./Neploplopévng M M Aev yivetal mpowBnon

OUOYXETLONG HETOEL AELTOUPYLKWV
povadwv idlou tumou. O
XPOVOTIPOYPOLL. Elval
aveEAPTNTOC OO TLG
AAAEC AELTOUPYLKEC
HOVASEC

T.N./ NARpoug Y Y YynAotepn

TOUTOXPOVNG TLOAUTTAOKOTNTO KOl

61evB€tnong anodoon

Tunpa mAneogopkng kat tA/viwv EKITTA

YR M GOl A TN e




JUYKpLon EMOO0EWV HOVTEAWY TTIOAUVNATLOUOU

3TN OUVEXELD oOUyKplvoviol oL €embO0EWV TWV KATWOL
LLOVTEAWV TTOAUVNUOTIOUOU
o NemtopEPOUC avaAuong
o Movnc dlteuBetnong/vpa
o MARpoucg tautoxpovng dleuBETnong
wC TpPoC vywa tn Ouvatotnta Ttoutoxpovng OLevBETnONG
EVTOAWV.
* Qewpolue TNV UTtaPEN 1-8 vnuatwy, He to vipa 1 va €xeL tnv
VP NAOTEPN MTPOTEPALOTNTA KOLL TO VLA 8 TN XOLUNAOTEPN

,. Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneogopkng kat tA/viwv IalleA %




Endooelg eme€epyaoctwy TAUTOXPOVOU TTOAUVNUATIOMOU (1)

o) [ToAvvnuoatiopog Aemtopepois avaivong

VI HOL YOUNAOTEPNS TPOTEPALOTNTOS

VIO VYMAOTEPTC TPOTEPULOTITOG \ \

\ 2\
\\N
ARRRREE)

Ap1Ouog viudtov

O = N W Bk W O ]

EvtoAég mov dievletovvian
avd KOKAO

:3 Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneogopkng kat tA/viwv IalleA j



Enwbdooelg eme€epyactwy TAUTOXPOVOU TTOAUVNHATLOMOU (2)

B) TII: Movn d1evbétnon ava viuo

VIULOL YapmAOTEPNG npntepmfnntui

VI L0 VYN AOTEPTC TPOTEPULOTNTOC

Jllllﬁ

AplEl LOG VNUdTmV

o = MW ks N ]

EvtoAéc mov dievbetovvran
avQ KOKAO

ﬁ Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneogopkng kat tA/viwv IalleA j



Emdooelg emeepyaoTwy TAUTOXPOVOU TTOAUVNHATLOMOU (3)

v) TII: ITAnpng Tavtdypovn devbetnon

VUL Y OUNAOTEPTIC TPOTEPAUOTNTAS
VARG DYNAGTEPNG TPOTEPUUOTNTOS N

1 2 3 4 5 6 7 8

AplOpoc yudtov

O = N W s Oy ] o0

EvtoAeg mov otevbetovvtan
oV KOKAO

:3 Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneogopkng kat tA/viwv IalleA .




Enbooelg eneéepyactwy TAUTOXPOVOU TTOAUVNHATIOMOU (4)

OAa ta povtéra

-&-TII: ITAnpovg Towtdypovng
AtevBétnong
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e~ TIT: 4mhsic A1Evdé

. /A//: mAng AevBétnong

; W —TII: 27 AtEvOETONG

3 | — * * =><TII: [lepropiopevnc
2VGYETIONG

2 - / =o=TII: Movng AtevBétnonc
T

=—TII: Aentopepog Avaivong

EvtoAéc mov AtevbBetovvion avd kOKAo

1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
Ap1Ouoc Nnudtwv

Tunpa mAneogopkrc kat mA/vicov EKITA Tunpa mAneogpopukr|g kat tnA/vicwv IalleA




Napadelypa

e ExtéAeon TeE00APWVY EVTOAWV aVA KUKAO:

o Emneepyoaotic T.MN./TetpanmAng OStevBeétnone n T.M./MNMAnRpoucg
Toutoxpovng OteuBetnong pe 3 N 4 mAaiowa vnuatwv oe eninedo
UALKOU

o Emetepyaotic T.M./AutAng SiteuBétnong pe 4 mAaiola vAUATWY OF
enimedo uAkoU

o Emetepyaotic T.M./MNeploplopévng cuoXETIONG UE 5 mMAQiol VNUATWV
o€ eninedo VALKou

o Emetepyaotic T.M./Moviic OSleuBetnong pe 6 mAaiola VNUATWY OF
enimedo uAkoU

Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneogopkng kat tA/viwv IalleA ; )




AuvapLkoc SLapoLPACHOC TTIOPWV TOU EMEEEPYAOTN

* Qdelela:

o Avénon t™¢ aflomoinong Twv mopwv —> Emtuyxdvel tn xpnon twv
TIOPWV o€ xpovopepidla omou oe SlabopETLKN TEPLITTWON OL TopoL Oa
nopEpevay adpaveic.

* APVNTLKEC ETULITTWOELC:

o Ta vApata avtaywvidovtal yla Ttig 6€oelc SleuBetnong Kal Toug
nopou¢ —> H moOAKA TpotepalOTATWY MTTOopel va odnynoeL oe
OLVLOOKOTAVOUEC TWV KUKAWV eMeepyaciog.

m. Tunpa mAneogopkng kat tA/viwv EKITTA Tunua TAnEookrs kat TNA/viwov IalleA ; ¢




Kpudn Mvnun via Eneéepyaotec Tautoxpovou
MoAuvnuotLopou

* O SLapOLPACHOC TWV KPUPWV HvnUwV odnyel o€ umtofaduion tTwv
EMOOCEWV TWV EMEEEPYAOTWYV KATW OO TO HOVIEAO TOU
TOLUTOXPOVOU TTOAUVNULOATLOHOU

o Oco aufavovtol T VAMOTOA, TOOO MELWVETOL TO TOCOOTO Emttuxiog
avalntnong otnv kpudn pvnpn kabwc n dla moootnta KpudnNg UVAUNG
NPEMEL va PUAACOEL ava Ttaoa oTypn dedopEva yla TTEPLOCOTEPO VAT

e XapoKTNPLOTLKA KPUDWV UVNHLWV:

o MeéeyeBoc¢ (og KB)

o Av glval pviun evtoAwv N dedopevwy

o Av elval ldlwtkn (private-p) i dtapotpalopevn (shared-s)

e JuuBoAlopoc:

o Xp.Ys: X KB kpudn tdlwtik pvApun evioAwv kat Y KB kpudn dtapotpalopevn
uvAun dedopevwy

o T.X. 64p.64s: 64 KB private evtoAwv kat 64 KB shared dedopevwy

o Xp/s pe Y mhailola vipatwy onpaivel otL umapyxouv Y
LOLWTIKES/SLlapolpalopevec pvnpeg (1 ava mhaiolo) peyebouc X/Y KB

;\

T
¥

Tunpa mAneogoowkng kat tA/viwv EKTTA Turpa TANEO@OQIKYS Kot TNA/Vicov TTalleA (8




Anodoon Kpudwv pvnuwv o€ teptBaiiov Stapolpacpou

1.2

H/

[ B

--645.64s
——64p.64s

o
©

-8-64s.64p
——04p.64p

PvOuamddoon ektéleong EVIOADV
o€ oyéon ue ™ dopdpemon 64s.64p

0.8

1 2 3 4

5

Ap1Ouoc Nnudtwv

Tunpa mAneogopkng kat tA/viwv EKITTA

Tunpa mAneogopkng kat tA/viwv IalleA




XapaKTNPLOTIKA KPUPWV UVNLWV

* 64s5.64s:
o Meyala kEpdN yLa Hkpo MARB0G vaTwyv
o MIKpN OXETLKA EMIBAPUVON YLO OKTW VALOTO
* 64p.64s:
o YPnAotepec emOOOELC OTNV TTEPLOXN 7-8 VNUATWY
o 2n 0€on Twv embocewv otoug AAAOUC apLBOUC VAUATWY
e Awapotpalopevn pvnun dedopevwy:
o QdeAlela anod tnv evelifia tou oxnuatog dtapeplopov (partitioning)
NG KPUPNG HVNNG

o Emurpémnouv dtapolpacpo twv deSopEVWY XwpPLg var amatteitol lO6LkO
UALKO yLa Statipnon tn¢ ouvoxne (coherence) tng kpuPpng UVRUNG

* |SLWTIKEC LVAUEC EVIOAWV:

O ATIOLOVWVOUV KATA KATIOLO TPOTIO TO KABE vAua armo Ta uTtoAouta

s'f : | , , , , 75 A;:‘\
,. Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneogopkng kat tA/viwv IalleA é




MoAvenetepyaoia plac Wnoidoc

e [oAveneéepyaocia oe olokAnpwpévo piac PYndidac (single-chip
multi-processing 1 CMP)
o EvaAAaktikA mpoogyylon otnv enitevén napaAinAiog
o @OuWoevouvtal moAlarmAoi mupnveg o€ pia povo Yndida

e XTn ouvnBeotepn Slapopdwon:
o KaBes mupnivac OtabBetet ta Okd TOU  KUKAwpata  TtPOBAsdnc
StakAadwoewv KoL tn Sk Tou Kpudr LVAKN TPWTOU TLESOU

o O>Aot ot rupnveg Stapolpalovrtal pio kpudn pvApn Sgutépou emunmedou
TIOU €TloONC BploKeToL TIAVW 0TO OAOKANPWHUEVO

* Exovtac moAAamAoU¢ mMupAVveC EKTEAEONC:
o Ekpnéeviletol 0 omMOL0OSAMOTE AVTAYWVLGHAG VL0 TTOPOUG EKTEAECNG

o H éudBson xwpou Ttou OAOKANPWUEVOU Yla HLOVAOEC EKTEAEONC MUELWVEL
ToV SL0OECLHO0 XWPO (Kal KATA CUVETELD TN XWPENTIKOTNTA) TNG KPUPNG
LvAuNG emumedou dvo

Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneogopkng kat tA/viwv IalleA )




Turukn SLapBpwon enetepyaotn SV MLPAVWY

[MTuprvac KME kot kpoon [Tuprivac KME «at kpuen
Uvnun emmédov 1 LN emmédov 1
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z: ,. Tunpa mAneogopkng kat tA/viwv EKITTA Tunpa mAneogopkng kat tA/viwv IalleA %_Té




2UVKpLON EMLOOO0EWV TAUTOXPOVOU TTOAUVNUOTLOMOU KoLl
rnoAAammAwy tupAvwy (1)
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Méye0og kpo@1ig pviung emmédov 2 (SMT)

Tunpa mAneogopkrc kat mA/vicov EKITA Tunpa mAneogpopukr|g kat tnA/vicwv IalleA




2UVKpLON EMLOOO0EWV TAUTOXPOVOU TTOAUVNUOTLOMOU KoLl
rnoAAamAwyv rupnvwvy (2)

@2-way SMT

B dual-core CMP
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Eoyaoteg pe xapunAo guOuo cpaApatwv

KQU®T]G UVT)UTG 20V ETUTTEDOV

Tunpa mAneogopkng kat tA/viwv EKITTA
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Epyaotieg pe vPnAo ouOuo cpaApatwv
KQUT]G UVT)UTG 20V ETUTTEDOV

Tunpa mAneogopkng kat tA/viwv IalleA




2uvolyn

* Mopdec emtitevénc mapaAAnAiog:
o YTMEPVNUATIONOG
o TouTOXPOVOC TTOAUVNUOTLOUOG
o MoAvenetepyaoia pioc Pnoidac

e O TAUTOXPOVOC TIOAUVNUATLOMOC Kal N TtoAvemeEepyaoia piog
Pnodildag emituyxavouyv Ta TEPLOCOTEPA TTAEOVEKTHLATAL.

o TautoxpovoG TmoAuvnuatliopog —» KaAltepn aflomolnon twv
AeLToupyLlkwy povadwv AAAA 0 aVTOYWVLIOUOC UETOED TWV VNHATWY
ylo. AEIToupyLKEC povadec odnyetl o umofabuion Twv enmdooewy, o€
oX€on Ue tnv noAveneéepyaoia piog Pnoidac.

o TouTtOXpOovoC TIOAUVNUOTIOUOC = Olkovouia o€ AEITOUPYLKEC LOVADEC
—> Okovopia o€ Xwpo oAoKANpwHEVOU = AUEnon TNG XWPNTIKOTNTOC
NG KPUDNC UVALLNG ETTLESOU 2

Tunpa mAneogoowkng kat tA/viwv EKTTA Tunpa mAneogopkng kat tA/viwv IalleA ;




