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= [locotikég Apyéc Lyedaopnod YToAoyLoTAOV

‘Exovtog Mon opioel, vmoloyicel Kot ocvuvoyicel TNV amw66001 UTOPOVUE VO
OlEPEVVIICOVE HEPIKES KATELOLVTNPIES YPOUUES KOl apYEG TOL €lval YPNOIUES Yol TOV
OYEOOUO KOL TNV OVOADGT TMOV LTOAOYIGTMV. XVYKEKPIUEVO O €1GAYOLUE UEPIKEG
ONUOVTIKEG TOPATNPNOELS Y10 TO MG GYEOALovVTaL 01 VITOAOYIOTEG, GTNPILOUEVOL GTNV
aod00M Kol TOV AOY0 KOGTOG /0mddoon. X1 Guvéyeld, Oa elcdyovpe dV0 EEIGMCELS TOV
YPNOUYLOTOL0VVTAL Y10 TNV A&LOAOYNON EVOAUKTIKGOV GYESIMV.

Kavovrag v péon nepintmon mo yprjyopn

H mo onuovtikn kot yevikn apyn 010 oXeSOUO VTOAOYIOTAOV €lval Vo KOVOLUE TNV
péon mepintwon mo ypryopr. Avtd umopel va emtevydet dnpiovpydvoag £va o€ Kot
LEPOANTTMVTOG LIEP TNG O GLYVNG TEPimTonG €15 Pdpoc ¢ mo ondavioc. H ida apyn
epoppdletor Kot 6tav TPEMEL VO OMOPACICOVUE Yio TNV O1d0eon TV TOpwV, Aol M
mleon Yy v ETTOYVVOVUE €vo. TTEPLoTATIKO €ival peyoldtepn Otav avtd eppaviCeTon
ovyvd. Edv BeAtudcovpe Eva Tpdypappo pe HEYEAN cuyvotnta ELEAviong ival ELQavEg
ot Oa feATidGOLLE KOt TNV aTOS00T.

Epoppoloviag avty v amkn opyn, mpocsdopilovpe TV TO GV TEPIMTTOOT Kot
Bpiokovpe Kotd mwoco Oo Pedtiwbel m omddoon KAVOVTOG OUTH TNV TEPITTOON O
ypryopn. ‘Evag mpotapyikdg vOUOS Tov XPNOLOTOLEITAL Y10 TOV TOGOTIKO TPOGOIOPIGUO
aLTAG TNG apyng etvor o vopog tov Amdahl.

‘ O vopog Tov Amdahl.

O vopog tov Amdahl ypnoonoteitor yio Tov VTOAOYIGHO TOL KEPGOLG GTNV ATOSOGT,
otav Pehtiwbel kamowo Tunqpa (portion) Tov vroroyiotr. ITo cvykekpyéva, n Pertioon
™G amdO00NG TOL UTOPOVUE VO EXITUYOVLE XPNOUOTOUDVTAG VOV O YPNYOPO TPOTO
extéleong, meplopiletar amd T0 KAAGHO TOV XPOVOL TOV UITOPEL va, xpnoomombei avtdg
0 TPOTOG EKTELEDTC.

O vopog tov Amdahl divel Tov opiGpd ™G EMTAYVVONS TOV UTOPOVUE VO EMTHYOVE
YPNOLUOTOIDVTOG EVOL GUYKEKPIUEVO YapakTnploTikd. Edv vrobécovpe 6tL umopovpe va
Kévovpe Kamola BeATi®on otov voAOYIGTH Hog 1 omoia emnpedlel v anddoon OTOV
ypnopomoteital , tote N emtdyvvon opilete g €ENG (tomog 1.13):
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Apyrtektovikr] Yroloyiotov 1

A1000061 0LOKAN PG TNG EPYOCILAS YPNOUOTOIAVTUS TNV PeiTicyon

otav givan ovvatod
(Tomog 1.13)

emrdyvvon =
Am600061M 0AOKANPNS TNG EpYaciag yopig TNV Lpion TS Pertioon

N evoALaKTIKG (TOTOG 1.14):

XPOVOGS EKTELEGN S OAOKAN PG TNG EPYaTiag YOPIS TNV piion TG
Beitioong
gmrdyvvon = (Tomog 1.14)
APOVOS EKTELEGNS OAOKAN PG TNG EPYUGLAS YPICLULOTOLAOVTAS TN
Beitioon 6Tav givar dSvvatod

OH EMTAYVVOY] ONAAOVEL TOGO EMOAEVOETAL 1] OLOKANPMOT] MLOS EPYOOIOS, AV
OVTN EKTELEGTEL GE £VAV VTOAOYLOTI] OV £)€l VTOOTEL KAmown PeErTimon ocVYKPITIKG
ILE TOV UPYLKO VTOLOYLOTT).

00 vopog tov Amdahl pog diver €vav ypnyopo tpdémo vo. vroroyilovpe TV
EMTAYLVON TOV TPOKVTTEL OO KAmow PEATIOON TOL KOAVOLUE GTO GUOTNUA MOG, O
omoiog e€aptatal amd 60O TaPAYOVTEG:

1. Ano 10 KAdouo. T00 Ypovov VTOAOYIOUOVD OTOV GpPYIKO VLTOAOYIOTH TOUL UTOPEL Vo
ustoTporel Aoyw e Pfeltiwonc.

B
7y

02 .
ﬁLZ-nf = [Mapaosryno

Edv o cuvoAikdg ypovog ektédeonc evog Tpoypappotog ivor 60 sec kot ta 20 sec omd
OVTE LTOPOVV VAL YPNCILOTOcoVV TNV EEEMEN, TOTE TO KAdoua eivan 20/60. Avti 1 Tiun
n omoia ovopdletor KAGOHOggnopsvo (Fractionenhanced ) €tvon mévto pikpotepo 1 ico g
HOVAdag.

Ko OULOBeAtiopévo <1 +
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Kepdhato 1/ Evomnra 2

2. H Beltiwon mov mstvoyoaivovue us tov Beitioouévo pomo extédeons, oniadn moco mio
ypnyopo Oo. skreleotei n epyooio av ypnoiuoronsi o feltiouévoc tpomoc yio 0A0KANpo 10
Tpoypoyua. At M TN glvat 0 xpAvog Tov apPYIKov TPOTOL EKTEAECTG TPOG TO YPOVO TOL
Bertiopévou TpomTOL.

Hoapaodsryno

Edv o Bertiopévog tpomog yperdletar 2sec yio £va TUNUO TOV TPOYPAUIOTOS TO OToio
UTOPEL VO YPNGUYLOTOGEL OAOKANPO TOV TPOTO OVTO, EVAD O apYIKOC TPOTOG YpetdleTon 5
sec yia to 1010 Tuua, N Pertioon gival 5/2.

®o ovopdlovpe ovt) TV TN, N omoio &ivorl MAVTO PEYOAVTEPN TS MOVASUC,

Edv ypnowonomcovpe Tov apyikd arid BEATIopEVO VTOAOYLOTY, 0 YPOVOG ekTEAESTG Oal
givart 0  ABpoIGHO TOV YPOVOL TOVL KATOVOUADVETOL YPNCUUOTOIOVIOG TUAUO TOV
VTOAOYIOTH TTOL deV £xEl PEATIOEL KAl TOL XPOVOL TOL KATOVAADONKE XPNCUOTOUDVTOG
v Beitioon (tomog 1.15 - 1.16):

Ll

Kia YT T
ORT brmorne ) (Témog 1.15)

ViOg YPOVOG EKTIAEGT)G = MUALOG (POVDG TKTEAIGNG x[(l— Khacpa prinepsvw) + -
ELT @YUVET] frimep

H odxni emdxwven (overall speedup) eivar o Adyos Tov Xpovev eKTENEons:

o . % i
ot smTdpuven = MEALOCXPOVOC EXTEAZOMG...

z Tomog 1.16
YEOQ EpOvog EKTEAEGG T A— Khaopofinapsve ( S )

ETTEFUVE Tsinepi

=Z~""000 npocOétovpe Pedtidoelg N avéavopevn Peitioon ommv emtdyvven mTov
emuyydvoope and pio emmnpdcsbetn Peltioon, shattdverar. Mio amdppola Tov VOLOV
tov Amdahl givor 611 av plo Pektioon ypnowomoteiton pdévo oe éva KAAGHO TNg
gpyaciog, O0gv UMOPOVUE VO EMTOYVVOLUE TNV €PYOCIOL OVTH TEPIGGOTEPO OO TO
avtioTpopo tov 1 peiov avtd 10 KAAGUA..

Mmropobue va ypnowonomocovpe tov vopo tov  Amdahl ywn va Bpovpe méco Oa

ocvuPaidrel oy PBertioon g anddoong n Pertioon mov Ba kdvovpe GTOV LITOAOYICTNH
Kol Tog Bo kotavepunBovv ot wOPOL TOL GLOTHUOTOS Yo TV PeAtimon Tov Adyov
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KO6GTOG/0mdO0GN. AKOUN UTOPOVUE VO TOV YPNOLUOTOU|COVUE Y10 VO GLYKPIVOLUE VO
EVOALOKTIKG OYE£010, VTOAOYLOT).

et M

&

;.a[APAZTHPIOTHTA 1

"Eoto 011 0 Beltiopévoc vroroyotig givar 10 @opés TayvTepog amd Tov apyiko,
aArG ypnorpomorel povov 1o 40% tov ypovov Tov. Na Ppeite mown givar  oAkn
EMTAYVVO OV TPOYROTOTON)ONKE 0O TNV EVeOPATOGTN TS PerTionc;

e i

\
iAHANTHZH APAXTHPIOTHTAX 1

K)\.('lG[l(l peiniopivo = 0.4
Emrayvven pamnepsn = 10

1
Emrayovon o = = 1/0.604 = 1.66
0.6 + (0.4/10)

B

M%

| &N - ,

'._:'1‘-" -+ [Mapaosryno

Ov viomoujoels g TeTpayOVIKIS pilag KivnTig vrodwastor s (FPSQR) dwagpépovv
ONUOVTIKG oTnV omédocn. YmoOétovpe ot M terpayoviky pita FP xivnmig
VTOOLHGTOANG €ivar vrevBuvn Yo T0 20% TOV YPOVOV EKTELEONS EVOS GNUAVTIKOV
TPOYPAPRATOS HOKIUNG 6€ Evay vToroyioTt). Mio mBavi) mpoTaon givar va tpootedel
70 KotdAinio viko Y Tig FPSQR 710 omoio Oa emroydver avt) tnv Aertovpyia
Katd évav mopayovra ico pe 10. H dAin evorlhoktikny TpodTaon eivol vo EKTELOVVTOL
o)reg o evroréc FP mo ypiiyopa. Ov FP gvroréc amotehovv 10 50% TOV GLVOAIKOD
1poOvov ektéheonc. To péin TG OpddOS GYEOLOGHOD VTOAOYIOTOV MIGTEVOVV OTL
PToPovY va. PEATIOGOVY TNV EKTELEST TOV evTOA®@V FP ®6Te va extehovvtan 2 popég
mo ypiyopa Katofairovrag tnv idw mpoomdBers mov amonteitor KO Yo vo
emrayvvouv v ektéreon T FPSQR. Xvuykpivere Tig 600 00Tég EVOALOKTIKEG
TPOTAGELS GYEOIMV.
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Kepdhato 1/ Evomnra 2

Andavinon:

Mmnopobue va cuvykpivoope Tig 00 OVTEG EVOALOKTIKEG ADGES GLYKPIVOVTOS TIG
emTtayHVoeELS ypnoorolovpe tov tomo (1.16) :

; 1
ETLT LI FPEQR =

= =125
(1—D.2}+% 0.802

1 1

05 075
1-0.57+ —
( ) 50

ETLT &y UWIT FE= =133

Belktidvovtag v amddoon tov Asrtovpyidv  FP (kivntig vmodostoAng) 1 cuvolkn
Beitioon eivar kaAvtepn egoutiog TG HEYRADTEPNG CLYVOTNTOG EKTEAEGNC OLTAOV TOV
EVIOADV. %

SF o mponyoduevo  mapddetypo  émpeme  va yvopilovpe Tov  ypdvo  mov
KOTOVOADVETAL OO TIG PEATIOUEVES AEITOLPYIES KIVNTHG VTOSGTOANG. Zuvnbmg gival
dVGKOAO VO VTOAOYIGOVUE OVTOVG TOVG XPOVOLG omt' evbeing. Akohlovbel évag GAAOG
TPOTOG GUYKPIONG TOV EVOAAOKTIKOV GYedimv, Tov ypnotponotel po e&iowon avaivong
Tov ypovov ektéreons g KME og tpia cvotatkd pépn. Edv yvopilovpe tov tpodmo
EMPPONG NG EVOALUKTIKNG ADONG OTO CLGTATIKG OVTA, TPOcdoPIleTon Kot 1 EMPPON
0TN oLVOAKT amddoon. EmumAéov pmopodpe va ptidovpe e£opotmwtég mov vroioyilovv
VT T0. CLOTATIKG TNG E&lomong TPy oyedlactel To LAIKO (hardware) Tov vTtoloyloTy.

28



Apytektovikn Ymoloyiotov |

Y

“ H sticmwon g anédoong g KME
Ot mep1ocOTEPOL VTOAOYIGTEG £YOVV KATOOKEVAOTEL OGTE VO, YPNOLOTOOVV EVOL POADL
mov Aettovpyel pe otabepd pvBud. Ta yeyovota mov cvpPaivovv e d10kpltd ¥pOVO
KaAoOVTOL XTOTOL POAOYLOV, TEPLOOOL POLOYLOV, KUKAOL POLOYLOV, pOAOYLA, 1] YTUTTOL .
O1 0%e0100TEG VTTOAOYIGTMV OVOPEPOVTOL GTOV XPOVO iag TEPLOSOL POAOYLOD ElTE e TV
dubpkeld g m.y. 2 ns gite pe v ovyvottd tov w.y. 500 MHz.
O ypoévog g KME gvog mpoypdppatoc pmopet va ekppaoctel pe 600 TpoOmove:

Xpovog KME = apiOpoc kvkimv poroyiod KME ywa éva (TYmog 1.17)
npoypappa *d1dpkKelo KOKA0L poroylov

l
appoc kokimv poroyrot KME 1w éva Tpoypoppo
(TYmog 1.18)

Xpovoc KME =

YvoyvétnTo poroyrov

Ext6¢ amd tov 0p1fud tov kOKA®V poAOY00 TTOV AmOITOVVTIOL Y10, TNV EKTEAECT] EVOC
TPOYPALUOTOG LITOPOVUE VO, VTOAOYIGOLUE TO TAN00G TOV EVTOA®V OV EKTEAOVVTAL
(IC) 1 t0 piKog povomaTiov evror@v. Eqv yvopilovpe 1o TA00¢ tov KOKA®V poA0Y1o0
Kol Tov aplfud tev evtoAdv (instruction count) umopovpe vo LVTOAOYiGovpE TO MEGO
M 00¢ TOV KOKA®V poroyrov avd evtoin (CPI):

ApOpoc koxkriov poroyrov KME yw éva

npoypoppe
Kvklot poroyrov avé evrorn (CPI) =

A 00¢ EVTOLOV TTOV EKTELOVVTOL
(TYmog 1.19)

Avtikafiot®VvTog T0 TAN00C EVIOA®MY OV EKTEAOVVTIOL OO TNV TOPATAV® GYECT GTOV
tomo 17 mpoxvnteL:
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Xpovog KME = A1100¢ evToA@V OV EKTELOVVTAL ¥ KOKAOL pOAOYLOV OVA EVTOAN *
OLapKeLe. KOKAOL PporoYLOD (TYmog 1.20)

A 00g EVTOLDV TOV EKTELOVVTOL * KOKAOL pOAOYLOV 0V EVTOAT]

Xpovog KME =
oVYVOTNTA POAOYLOV (Tdmog 1.21)

Enexteivoviag v mpd™ 0omd TG 000 TOPATAVE® GYECES OTIC HOVAOES HETPNONG
TPOKVATEL:

EVTOAEG 9 KOKAOL poroyLov y dgvTEPOLETTTO ogvTtepolrenTa

5 - - o= - = ypovog KME
Tpoypoppe EVTOM] KUKAOG pOAoYL00  KUKAOG pOLOYLOV

O'Omog ogiyver o tomog (1.20) m amdédoon tg KME elaptdron andé 3
LOPOUKTNPLOTIKA 0TT6:

1.Tov KUKl0 1} GLYVOTNTA POLOYIOD
2. Tov apiBué kvKiwv avd evroin
3.70 winbog evrolwmv

< Emméov o ypévog KME sEaptdrar e£icov Kot oo o 3 onTl xapaKTnpioTicd:
Mia 10% Bertimon o€ kémoto amd avtd odnyel oe 10% Pertioon tov KME ypovov.
Avotoydg eivar dbokoro va aArdCovpe pio omd TIG TOPAUETPOVS OVTEG YMPIS Vo
EMNPENCSTOVV Kol 01 AALES Yiati o1 Pacikég texvoloyieg mov oyetilovion pe v aAloyn
KéOe yapoakTNP1oTIKoD OAANAEEQpTOVTOL.

" Awgpkero. KOKAOD poioyiod - eEoptdton omd TNV TEXVOAOYio TOL VAKOD Kot TV
opydveoon

= Kdrlot poioyov ava evroin (CPI) - Eaptdtor ond v opydveon Kot T0 GOVOAO
EVIOADV TNG OPYLTEKTOVIKNG

= [T1j0og evrolamv(IC) - eEapTtdTon amd T0 GOVOAO EVIOADV TNG OPYLTEKTOVIKNG KO OO
™V TEXVOAOYILL TOV HETAYAMTTIOTY.

Evtuyadc moddég teyvikég Peltioong amddoons apykd BEATIOVOLV €va. CLGTATIKO TNG
anddoong e KME pe pikpn 1 TpoPAEYIUN emppon ota dAla dVo. Mepikég @opég sivar

30




Apyrtektovikr] Yroloyiotov 1

ypnopo kabawg oyedalovpe v KME va vroAoyilovpe tov oMkd apiOpd KOKA®V
poroyrov Tng KME

KME o poroyrod = Z CPI . xIC: (Tl’)TtOQ 1.22)
i=1

Omov CPli : uéoog ap10uog kdxAwv poloyiov yio. v evioin i
ICi : mooes popéc exteleiton n i evioln oe Evo Tpoypouuo,
Eto1 pmopodpe va exppdoovpe tov xpovo s KME wg €ng:

. |
| xpovoc KME = [Z CPILixIC: j x KOkAog poroyrov  (Tomog 1.23)

i=1

Téhog 10 0Aké CPI (kbxhot poroyob avé evtoAn ) givar :

n

D CPIxIC:

. i (Tomog 1.24)
CPI="= =ZCPLX(IC\
IC i=1

1C)

Omov IC: (instruction count) TAn0o¢ evioA®v mov gktelovvTOL
IC;i: mooec popéc exteheiton 1 VIO 1 0€ Eva TPOYPOLLLLOL

[Mopaxdato Bempodpe TV TPOTOTOINGCT TOL TPONYOLUEVOL TOPAdElyHaTog (Yo T VOUO
tov Amdahl) Yo va ¥pNGILOTOMGOVUE TIG LETPNGELS TNG GLYVOTNTOG TOV EVIOADY KO
TIG TIHEG TOV KOKA®V poAoy100 TG KAOe EVTOANG TO 0Toio eival o eVKOAO v BpovLe.

B
W%
| £ - ,
Li-qf -+ [Mapaosryno

"Eotm 011 £ovpe Tig TapoKkdTm peTpioeis:

XoyvotnTo TOV Aettoupyi@v Kiv.orodtactos (FP) = 25%

Méoog CPI tov Aertovpyi®dv Kiv.omodweotorig (FP) =4

Méoog CPI tov vroroinwv evrolav = 1,33

Xvyvotnto Tov Aertovpyidv FPSPQ =2%

CPI tov FPSQR =20
(FPSQR=Floating Point Square Root onA teTpaymviki pila KiviTHS VTOILUGTOAG)
Ag vmoBécovpe 0TI M| TPOTN EVOAAOKTIKY] AVon givar va perwcovpe 10 CPI tov
FPSQR o¢ 2 ko n 0gvtepn vo perwcovpue 170 péco CPI 6howv Tov Asrtovpyrav
KIWVI|THS VTOOWIGTOANG YpNoponotdvtos Ty &icwon amodoons T KME. Na
OVUYKPIVETE GVTEG TIC 000 EVOAALOKTIKEG TPOTAGELS YPNOUOTOIAVTOUS TNV eicmon
anodoong g KME.
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Andavinon:

Koatapynv mapammpodpe 6tt pdévo ot kukAot poroyov ava gviodn (CPI) aAridlovv. H
ovyvotnto poroylov (clock rate) kot o apBuog eviorov (IC) mapapévouv ta idia. Etot
voAoyiovpe TOVG apyKoVG KOKAOLG poAoylov ové eviodn) ( CPI gpuwe) yopilg v
Beitioon.

CPlLups = Y CPLix (%) = (4% 25%) + (1,33 x 75%) = 2.0
i=1

YnohoyiCovpe otnNV GUVEKEW TOVG KOKAOVG POAOYIOD avél €VTOAN Yo TNV PEATImOpEVN
FPSQR:

CPIﬁlemuévon FPSQR =CP Iotpxucé'z% *(CPInaMoi) FPSQR~ CP Iﬁe}»‘nmuévov FPSQR)
=2.0 2% * (20-2) = 1,64

Kabog kot toug khkhovg poroylov avd evioAn yia v PeAtioon OA®V TV AEITOLPYIDV
KIVNTNHG VITOSLOIGTOANG:

CPlggrnopsvon rp=( 75% * 1,33 ) +(25% *2,0)=1,5

Epocov ot kbklot poAoyod avd evioAn petd v Peitioon OA®V TV AETOLPYLOV
KIVNTNG VIOJALGTOANG Evat AlydTEPOL OO o TOVG TOV PBpickovpe petd v Pedtioon g
TETPAYOVIKNG pilog KIvnTiG VITOSAGTOANG, 1] Andd00T THG TPOTNG AVONG £ival KOAVTEPT.
SVYKEKPIUEVA 1] EMTAYVVOT TOV TETLYOIVOLUE pE TNV PEATIOON OA®V TV AEITOLPYIDV
FP &ivau:

apyukoc xpovoc KME — IC x kAot poroyrtov x CPlappws

EMTAYVVON peiniopivov FP = —— = - - =
APOVOQ KMEBsMmeévonFP IC x kvkAoL pO)vO"{lOU X CPIBlempévovFP

CPIapxu(é _ 2,00
CPIB&:Mmuz’:vovFP 1,5

=1,33

[Mopatnpovpe 6tTL N emrdyvvon avtny eivor O pe ekeivn mov PprKOUE KoL pE TNV
BonBeia Tov vopov tov Amdahl. %

i)~APA2’.THPIOTHTA 2

Mmnopeite vo eEnynoete to A6yo Yo tov omoio 1 e€icwon ™ KME micovekrel
évavti T0V vopov Tov Amdahl;
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%
{‘AHANTHEH APAXTHPIOTHTAX 2

H &ficwon anddooncg g KME mieovektel évavtt Tov vopov tov Amdahl ywri
UTOPOVUE VO, METPNGOVUE TO GULOTATIKG TNG péPN, EVO E€ival OVGKOAOD va
MLETPNGOVUE TO KLAGHA TOV YPOVOV EKTELEGG Y10, £VA OPIGUEVO GUVOAO EVTOLDV.

02‘.171]\’ npacn, aOpoilovpe 71O YIVOpEvo TOL TANOOVS TOV EVTOLAV TOV
EKTEAOVVTOL PE TOVG KUKAOVS POAOYLOV OVA EVTOAN] Yo KaBgpio amd TiS EvToréc TOV
cuvioiov.

- -1

;{APAZTHPIOTHTA 3

"Eotm 011 £povpe Tic 0k6A0v0ES EVAALAKTIKES ADGELS Y10 TIG EVTOAES SLOKAGOMONGC
pe ovvonkn:

KME, : évoac kK®owkog ovvOikng opiletor omd €vioA] oUOyKplong kKo
akoAovOeiton 06 pic SLoKAGdMON 1 07Toia EAEYYEL TOV KOIIKA GUVONKNG.

KMEs; : otnv drokrhadmon tepiéyetor pio cuykpion.

Kar otig 0v0 KME, 1 gvtold] owokAGO®ONG pe cuvOnkn owopkei V0 kKHKAOLG
POLOYLOD KOl OAES OL GAAES EVTOAEG OLOPKOVY £V KUKAO PorOYL00. TNV TTPp@OTY
KME 70 20% TV gvtoh@v mov ektehoOvTon givon cvykpicels. Exeon n mpat
KME o¢gv negpréyer T ovykpron péca 6t d10KkAAd®oN, vrodétovpe 0TI 1) drapKeELL
TO0V KOKAOL poroylov Tng eivan 1.25 @opéc o ypiyopn omd ovty TS O0TEPNS
KME.

a) Na Bpeite morwa and i 600 KME givan o ypiyopn.

p) Howe amd Tig 6vo KME givar o ypijyopn oty mEPInTOON OV 1) OLAPKELD TOV
KUKA0V poroyov tng eivan 1.1 @opég mo yp1yopn ané avthy g oevtepng KME;
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i{AHANTHZH APAXTHPIOTHTAX 3

a) E@dcov &rovpe ayvonoetr 1a OEpata mov IPOKHTTOVY 00 TO GUGTIUA PUTOPOVNE
va ypnopononjcovpue v e&icwon anodoong tng KME. "Etor £xovpe o1

CPI1,=0,20*2+0,80*1=1,2

A@ov 20%ToV SOKLAIACEMV YPELALOVTAL 2 KUKAOVG POLOYLOD KOl Ol VTTOLOLTTES
evToLEG yperalovtal 1 kokro poroyrov. H amodoon ng KME, givau:

Xpovog KME = tAf00g evtor®v *1,2 *kOKAog poA0yLOVA

AkOpa oydel 0TL KOKAOG poroyrovp = 1,25 * KOKAOG poroylovs @OV N TPAOTY
KME é&ye1 ovyvéotnte poroyrov n omoia givan 1,25 @opég peyorvtepn. Xty KMEg
oev ektehovvtal ovykpioelg £tor 20% / 80% 1 25% TV EVTOAOV gival TOPO
OLUKAUOMGELS, KOl YPELaLovTal 2 KOKAOLG PporoYIov €ved TO vaorowto 75% TV
EVTOLQV yperalovtar amd £vav KOKA0 poroylov. 'Etou:

CPI3=0,25%2+0,75*1=1,25
Eneon n KMEjg dev ekterel ovykpioeig mi0og evror®ve= tA100g evtordv, * 0.8
Enopévoc n arédoon tng KMEg givon:

Xpovogc KMEg = nA00¢ evrorav g * CPIg* kOkhog poroyrov g

=0,8* A 00g evtor@V A* 1,25 *(1,25 *KOKAog poroyLoV 4)

=1,25 * 1AM 00g EVTOLOV A* KUKAOGS pOLOYIOU A
Karto and avtéc 1ig vwrobéoeic n KME 5, pe o cvvropo kKvkio poroylov ,eival o
ypiyopn andé Tnv KME g ,n omoia ektelel MyoTepeg evroréc.

B) Eav n KME A 1Mtav povo 1,1 popég mo ypryopn ,tote:

KUKA0G poroyovp=1,10 * KOKAOS pOrOYLOD A
kot 1) at6doon s KME g givan

Xpovog KME g = A00g evtorav g * CPI g* kdkAog poroyrov p

=0,8* A 00g evtor@V A* 1,25 *(1,10 *KOKA0g poLOYLOD 4)

=1,10 * AN 00¢ EVTOLAOV A* KUKAOGS POLOYIOU A
Me avt v pertioon otnv KME g ,n omoia ektehel Mydtepeg evroréc Topa sivan
mo ypijyopn.
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y

= MEéTpnon Tov 6uVIeTOSOV TS 0m0d0c1)S T KME

Mo va mpocdiopicovpe v anddoon ypNoyoToldvIaS TV e&lcmon amddoons TG
KME, ypewldpacte perpnoelg yoo kabe pio amd 115 ovviotwoes g eElowong. Av
eEapécove TOV KOKAO poAoylol, Ta GAAd dVO GLGTATIKA TNg £ICMONG TG AmTOS0GNG
g KME pmopovv va petpnbovv mo gvkora. [To cuykekpipéva:

OK{)KKOC poioywov: ' va mpoodlopicovpe TovV KOKAO pPorOYloD apkel va
npocdlopicovpe povo Evav apliuo.

Avto givar gvkoro yuo pia vapyovca KME, aAAd 1 extipmon tov khkAov porloylov £vog
oyediov mov Ppioketal oe eEEMEN etvan woAy dvokoro. [Ma v avdAivon tov KOKAOL
POAOYL0D EVOG OLOKANPOUEVOD GYEDTIOV YPNCLLOTOIOVUE EPYAAELN YAUUNAOD ETTEGOV TOVL
ovopalovtal eKTUNTEG cvyypovicpov. Eival moAd mo 60ckoAo va vmoloyicovue Tov
KOUKAO poAoYloU €vOg oyediov mov dev €xel aKOUO OAOKANP®OEL 1| Yoo Lol EVOAAOKTIKN
TPATOCN OTOL OEV VLIAPYEL 0VTE TO GYES0. TNV TPAEN, Ol OXESACTEG TPOGdLopilovv
évav emBountd KOKAO poAoylol Kol EKTILOVV TNV €MPpon Tov KOKAov eEetdlovtag To
LOVOTATL TO 0moio moTeEVOLY OTL givol Kpiowo katd Vv oyediaon. To dvokoAdtepo
KOUUATL KOTA TNV oYediooT omodEKVIETAL OTL EIVOL TEAIKA 1) HOVAdO EAEYYOV Kot OYL M
0i0d0g dedopévmv evog emeepyaot. H povada eréyyov eivor 1o televtaio TURRO TOV
QTIAYVETOL Kot TO 7o OVOKOAO €ivar va vmoloyiotel o ovyypoviopds tov. Etot, ot
oxed100TéS PacifOPEVOl OTIG EKTIUNGELS TOVS Kol GTNV EUmELpia. TOLS, Tpoomafodv va
emTOyovV 1oV emBuuntd KvKAo poroylov. Kotd cuvénela, pepikés gopég avédvetat to
TAN00¢ TV KOKA®V pOAOY1I00 OPIGUEVOV EVIOADYV, &outiag TNG AALXYNG TG OPYAVMOGNG.

OHMBOC gvtor@v: H pétpnon tov ak0ovg evrod®v yo £va mpdypappo propet va
yiver av €yovpe €vav UETOYAMTTIOT) Yo TOV vroloylot poalli pe To epydAeio mov
VTOAOYILOVV TN GLUTEPIPOPA TOV GLVOLOL EVIOADV .

Av d100€tovpe TV HETAYAOTTIGUEVT] €KO0CT] TOL TPOYPALUATOS TOV LG EVOLOPEPEL VO
HETPGOVUE, VTLAPYOLY OVO KLPlEG HEBOOOL OV UTOPOVUE VO EQPOPUOCOVUE Yol VO
voAoyicovpe 10 TANOOC TOV EVIOADV. ZTIG MEPIGGOTEPEG MEPWTAOGCELS BEAovpe va
yvopilovpe EKTOG 0O TO GUVOAO EVIOADY KO TNV GUYVOTNTA TOV SIUPOPETIKOV KAAGEWDV
EVIOADV .

1 1pomog : O mpdTOC TPOTOG Y1 VO, TO VITOAOYIGOVUE EIVOIL VAL YPNCLOTOIGOVUE EVOV
e€opowmT) GLVOAOL €VIOA®MV 0 omoiog petappaletl Tig viodéc. To KOplo peloveéKTua
OVTAG TNG TPOGEYYIoNG £lival 1 TaxOTNTA (EPOCGOV 1| TPOGOUOIMGT TOL GLVOAOV EVIOAMV
etvar apyn Odkacio) Kot M avayKn Yoo EQOPUOYH OLGLOODV SOUMV, 0POV Yo VO
YePoTEL 0 EEOHOIMTNG peydla mpoypappata Ba mpénel va vrootpilel GLVAPTNGELS TOV
Aertovpykov ocvotiuatog. 'Eva mAeovEKTno Tov €E0HOI®MT] GLVOAOL EVIOADV lval OTL
umopel va vmoAoyicel pe peYAAn axkpifeln oxeddv kdbe mepimtwon cvumeplpopds
OLVOAOV EVIOADV OTMC Kol AETOVPYIKOD CLOTNUATOS. Mepikoi Tumikol €EOHOI®TEG
ovuvoAov evtodmv tpéyouvv 10 pe 1000 popég mo apyd am” OTL TPEYXEL TO TPOYPOLLL
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2% tpdmoc : H evodlaktikf Tpocéyyion ypnoiponotel tapakorovdnon katd v didpkeia
NG EKTEAEONG. ZVUUPOVO LE QTN TNV TPOGEYYIOT TO SVAIIKO TPAYPOLLO TPOTOTOLEITOL
€101 ®OTE Vo, cVUTEPIAAPEL KDOKa eAEyyov (instrumentation code), OT®G £vag LETPNTNG
o€ ke Packd pmrox. Evd to mpdypappo TpEYEL, KOTOYPAPOVTOL Ol TILEG TOV LETPTY.
‘Emeito. mpocdiopiletan amhd 1 Kotovou TV eviohdv £eTalovtag TV oToTIKn £KS00T
TOV KOOWKO KOl TOV TIUOV TOV HeTpnT@v. Ot PETpNTES HOG TANPOPOPOVV Yol TN
ovyvVOTNTO eKTEAEONG oG EVTOANG. Ot Tumikol KddKes eAEyyov avédvouv tov ypdvo
exktédheong katd 1,1 N 2 gopés. Avt) n TEYVIKN €lvar TOAD ypryopm, £pOGOV TO
TpOypappo ekteAeitar Ko Ogv petagpdletal, kot TOAD ypnoun Otav SeEPEL M
OPYITEKTOVIKN  TNG MUNYOvNS mov eEOUOlMVETOL HE  EKEIV) NG  UNYOVAS 7OV
¥pNopomoteital yioo v eEopoimon. e autn TV TEPITTOON, TO TPOYPOULO TOV EAEYYEL
TOV KOOWKO, KOVEL pio OmAn pHeTdepacn HETOED TV CLUVOAWMV €VTOA®V. Avtn 1
petdopaon dev eivor amapaitnTo kKot N PEATIOT. AKOpo Kot pio TpoYEP HETAPPOOT
ocuvnbwg odnyel oe mo ypnyopn WETPNON TOV GLOTHUOTOG amd o’ OTlL pio TANPNG
eEopoimon Tov GLVOLOL EVIOADV.

OCPI: H pérpnon tov xokiwv poroyov avd evioAr (CPI ) eivor dvokordtepn,
aeoL e€OPTATAL GUECH O’ TNV OVOALTIKY] TEPLYPOUPT] TNG OPYAVOCNG TOV EMEEEPYOCTY,
KaODG eMioNG KAl TOL PELRATOG EVIOA®Y. [0 Evav moAD andd enelepyaotn eivat dSuvatod
va vmoAroyicovpe 1o CPI yio xdBe eviodl amd é€vav mivake kot omAd  vo
TOAAOTAOGIACOVE OVTEG TIG TWEG pe Tov aplud tov gueovicemv tov kdbe tHmOL
eVIOADV. Q0TOGO, aVTN 1M OTAY] TPOGEYYIOoT OEV AEITOVPYEL YO TOVG TEPIGGOTEPOVG
oVYYPOVOVG ENEEEPYOOTEG, OL OTTOIOL YPNOUYLOTOOVV  TEYVIKEG OTMG 1) COANVOGCT KoL M
epapyio pvnune. Kotd cvvénela, ot evioléc dev €xouv amAég PETPNOELS KOKA®MV AL
eCaptdvtal omd TV KOTAGTACN TOL emeepyaot Katd v ektédeon g evioans. Ot
OYEOOTES YPNOUOTOOVV GUYVE TIC HEGES TIUEG KOKA®Y poAOoYlo0 avd €VTOAT, OALA
avtd o péca CPI vroroyilovtar HETPOVTOG TO AMOTEAEGHLOTO TNG COAVOONG KO TNG
dOpNG NG KPLPNG LVNUNG.

IMa va mpocdlopicovpe tov apBpd KOKA®V poroylol o pic EVIOAN 6€ £vav cLYYPOVO
enefepynotr|, vmoBéTovpe OTL Eyovpe éva TéEAEO cuoTnuo pvniuns. Eivar cuyvd ypnoipo
va dlaympilovpe eKeiva TOL GLOTATIKA UEPT OV TPOKVTTOVV OO TO GVGTNUO LVIUNG
Kot ekeiva. mov mpoodopiloviat amod tov encéepyactn. H ypnowdmta opeiietar:

I. otg JSweopetikég Ttexvikég efopoimong yw v afloAdynomn ovtov TOV
GUVEIGPOPDV.

2. ©TO YEYOVOG OTL 1] GLUVEIGPOPE TOL GLGTIUATOS LVIUNG £XEL TPpooTeDEl Gav PEGOG
0po¢ 6€ OAEG TIG EVIOLEC, EVD 1] GLVEIGPOPA TOV emeepyaotn givat o mhovo va
kaBoplotel amd TIG EVIOALC.

Ot kvKAol poroyol Yo kéOe gvtoln 1 vroroyilovrtal pe v o e Tov TOTOL 1.25:

CPI;= CPI; coMjvoong + CPI; cvetipatog pvijung (vomoc 1.25)
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Ot KOKAOL POAOYLOD Y10 TNV COANVOGT| LOVTEAOTO00VTOL amtd TV e€opoimon g doung
NG COAVAOONG YPNCLLOTOIDVTOS TO PEVLLO EVIOADV.

4

T amhég cOAMVAOGELS, ival amodoTIkO VoL HOVTELOTOGOVIE TNV amddoon KGds
BoctKoy PUTAOK HEUOVOUEVE, OYVOMVTAG TIG OAANAETOPACES POCIKMOV UTAOK. XE OVTEC
TI§ TEPWITAOCES N amddoor Tov Kabe Pacikod umhok, poall pe v pETPMNon cuyxvoTNTog
vy k60e Pacwd pmiok, pumnopet va ypnoomombei yio va mpocsdiopiotet 1o omké CPIL.
To ohkd CPI mepihapfaver to péco apBpd kokAwv poroylov ava evtodr kot to CPI
Yo KaOg evtorn, onA. Toug KOKAOLG poAOY10D0 Yo KAOE EVTOAN LEUOVMUEVQL.

Xpnon ¢ e€icmong anddoonc g KME

To mpaypatikd pétpo g omddoong evog vmohoyioty eivar o ypdévos. 'Eotw o6tL
aAralovpe T0 GHVOAO EVIOADV Yi0. VO LEIOOOVUE TO TAN00G TV evioAdv. H evépyela
oavt propel voo odnynoel oe pio opyavmon pe mo opyd KOKAO poloylod o omoiog
avtiotafuiler 1 Peitivoelg oto mANBog tv evtodmv. '‘Otav  cvykpivovpe 600
voAoyotég Ba Tpémetl va e€etdlovpe Kal TIC TPES GLVIOTOGES NG e€lomwong anddoong
g KME y1a va katodapaivovpe v oyt amdd00T| TOV VTOAOYICTY.

S
D APASTHPIOTHTA 4

e No anap@pnoete TIG 6VVIOTOGES TNG anmddooong g KME.

e No e&nynoere o 10 10 TOAD ypappég Tov TpOmO pe Tov omoio yiverar  péTpnon
TOV GUVICTOGCAV CVTAV; LTV TEPITTMOOT TOV HVGKOLEVEGTE VU ATOUVTNGETE OTIG
TOPATAVE EPOTNOELS, KPIVETUL GKOMIPO vo egmavardfere Tqv avayvoon g
PO YOOUEVIIS VITOEVOTNTOG UE TITAO: «METPNON TOV GLVIGTOCAV TNG 0000 S
s KME».
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= (O dcikteg ¢ amoéooonc T KME : Emruyieg &
AmoTtuyieg

O)la ta mponyodueva ¥pdvia NTaV GLVNOIGUEVO QUIVOLEVO 1] KAOE YEVIA VTTOAOYIGTAOV VO
aPNOTEVEL TIG TEYVIKES 0EIOAGYNONG TG ATOS0CNG TNG TPOTYOVUEVIC.

To apykd HETPO GVYKPIONG THG ATOS0GNG NTAV O ¥POVOS YO VO EKTEAEGEL paL EEXMOPLOTN
Aewrovpyia, 6mwc n mpodcbeon. Epdcov ol mepiocoTepeg EVIOAES iy TOV 1010 Ypdvo
EKTEAEONG, M YPOVOUETPNOT UG EVIOANG, HOG £01vE MANPOQOPIES KOL YO TIG GAAES.
Kobnhg opmg or ypdvor ektédeons TV eVIOADV dlapopomombnkay, o xpovos UG
Aertovpylag dev MoV mo. YPNOOG Yoo ovykpicels. o va AneBodv vrdym avtéc ot
SLPOPES, EVOG CLVOVOGUOG EVIOAMY VTOAOYIGTNKE LETPMOVTAG TN GYETIKN GLYVOTNTO TOV
EVIOA®DV € évav VTOAOYIOT] HECH® TOAM®V Tpoypappdtev. TloAlamlacialovtag tov
xPOVO Yo KaBe evtoAn pe to BAPOG TG EVTOANG OTO UiYHOL EVTOADYV, £0MCE GTOV XPNOTN
TOV HEGO YPOVO EKTEAEOTG EVIOANG. M1aG Kol To GOVOAD EVIOADY NTOV TOPOUOLN, VT T
oLYKPLoN NTaY TOAD o aKPIPg amd TV TPpdhecn YpOvLV.

OAV RETPLETAL 6E€ KUKAOVS POAOYIOV, 0 NEGOS YPOVOS EKTELESNG EVTOM]S €ivan
io10¢ pe to péco CPI.

S KoOhg o1 Keviplkéc  povadeg emsfepyociog Eyvav MO TOADTAOKES Ko
Baciomkav meplocdTEPO GE 1EPAPYIES LVIUNG KO OTIS COANVAOGCELS, OEV LINPYE TAEOV
évag povo ypovog extéheong ava evioln). Katd cvvénew, to MIPS dev pmopovcav va
VIOAOYIGTOVV amd TO piypo Kot o eyyepidto. To MIPS -Million Instructions Per Second,
OMNADVEL TOL EKATOLUDPLOL TV EVIOADV 0va dgvTEPOAENTO. To emduevo Pripa TV SOKIUEG
OTOOOGEMS YPNOLOTOIDVTAG TUPTVES KOl GUVOETIKA TPOYPAUUATA.

YHvropa domotodnke 1L ypnoiponoinon twv MIPS yio v c0yKpion apytektovikav
HE JPOPETIKO GUVOAO €VTOAMV Oev Ba metvyel. H Abon 660nke pe m ompovpyio tov
ovykprtikov MIPS. O VAX-11/780 0Oewpnbnke 1-MIPS vmoloyiotig yiori,
ovykpwvopevog pe tov IBM 370/158, "étpeyxe" ta mpoypaupato pe v ida taydtnta. To
ovykpltikd MIPS yio pio pnyovn M opiotnke, Baciopévo og po unyovn avagopas M,
g &8¢

(Tomog 1.26)

Amoddoon,,

MIPSy = X MIPsava(popdg

ATEOSOGT] avapopds
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o

~ZFH dnupotikotta Tov VAX-11/780 tOoV £K0ve umnyovn ovapopds Yo To0 GUYKPLTIKO
MIPS. To yeyovdc avtd dev pog ekmAnooet, aeob to cuykprtikd MIPS ywa évav 1- MIPS
VTOAOYLOTY) LITOAOYILETOL EHKOAQ.

" Tro 18N g Sexaetiog Tov 1980 13pHOnke  SPEC (System Performance and
Evaluation Cooperative) pe okomd va PBEATUOGEL TNV KOTAGTOON OTIS OOKIUES TNG
amOd00NG Kol Vo, OMHovpynoet pio o £ykvpn Paorn yu cvykpicelg. H opdda ot
apYIKa acyoAnOnKe amokAEIoTIKA pe oTafpovg epyaciog Kot eENPeTTEG TNV Ayopd
tov cvotnuatov UNIX, mpdypo mov akOpo Kot CYUEPE TOPUUEVEL TO TPOTOPYIKO
EVOLOPEPOV OVTAOV TOV TPOYPUUUATOV doKIUNG amddoons. H mpdtn mapovsioon tov
npoypappdtov dokwung mm¢ SPEC, ta omola tdpa Aéyovtar SPEC89, ntav pia
OLGLOGTIKN BEATIOON GTNV ¥PNON TO PEOAICTIKMOV TPOYPAUUAT®V doKIUNG amddoons. Ta
SPEC89 avtikatactddnkav and ta SPEC92. Avt n ékdoon peyébuve 10 chvoro tav
TPOYPOUUATOV, €KAVE UEYOADTEPES TIC €16000VG GE KOO TPOYPAUUATO OOKIUNG
anddoong kot kabopioe véoug Kavoveg ektéleonc. To 1994 n SPEC mapovoiace kovoveg
Yo HETOYA®TTIOTEG (compilers) Kot S1oKOTTEG UETAYADTTIONG Y10 VO, YPNOUYLOTOL0VVTOL
otov kaBopopd g Katwtatng amodoong tov SPEC92, pe oxomd v peimorn tov
peylov aptBpod TV EWIKOV CNUOIOV LETAYADTTIOT Y10, TO TPOYPEULOTO SOKIUNG:

1. Ot emhoyég Pertiotomoinong etvar ac@aAeis: eivol avapleVOLEVO Vo LTOPOVV
YEVIKA Vo ypnotpomoinfodv 6e KAOE TPOYPOLLL.

2. O dwg petaylottiot|g kot ot ideg onuaieg ypnolwomolovvior oe kabe
TPOYPOALLLLL SOKIUNG 0TOOOCNC.

3. Aev gmrpémovion onpaieg ONAdcewv mov Bo dOGOVYV GTOV UETAYAMTTIOTY|
KO0 0E00UEVA TOL OTTOT0L UTOPEL VOL TTOLPALYEL.

4. Enuoieg, ol omoieg emtpémovv euPoOAeg povtiveg PiAoONKNg mov cuvnBwmg

Bewpodvtar pépog g YAOOoOG eival EMITPENTES, VO AALES TETOEG EUPOMpLES

VodEiEELS eV emTpETOVTAL ATTO TOV 50 KOvOval.

211G oNUOiES OEV EMTPETOVTOL OVOLLOTO TPOYPOAUUATOV 1) VTOPOVTIVDV.

Agv emtpénovtot BEATIOCELG PAGIGUEVES GTIV OVATPOPOSOTN O

7. Inpoieg ot omoieg aAldalovv 10 mpoemheypévo pEYEBOC EVOC AVTIKEWEVOL
dedopévav (1. amin axpifela oe Simhn axpifeia) dev emTpémova.

SIS

OEmrpsmég givar onpoieg ov omoiec KATELOLYVOLV TOV HETAYAMTTIOT| VO
RETUYAOTTIOEL Y10 HI0. WOLQITEPY] VAOTOINGY] KOl EKEIVEG OV EMLTPEMOVV GTOV
RETAYAOTTIOT VO OAUPACEL OPLGUEVES OPLOUNTIKES ATONTI|OELS.

H mpdbeon tovg Mrav va mapaybovv Pacikd amoteléopata, O pe eketva €vog
cvvnbiopévou ypnotn, yopic va Katafdiet 1diaitepeg mpoomiheles.

EminpocOera 1 SPEC emddbnke ommv moapaywyn mwpoypoppdtov SOKIUNG amddoong
katevbovopeva amd to cvotnua. Eeoapudotnkov yu vo SOKYAGOLV TNV amdo0o
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ocvotnudtov pe Aswrtovpyieg I/0, Aertovpywkod GLOTHHOTOC Kol TNV PETPMNON NG
pvOpamodd0oNG.

& Avdivon TG 0m6d061G aveEApTNTA 0O TV VAOTOINON.

Kobbg o doaymptopodg pHeta&d g apyItekTOVIKNG Kol NG LVAOToinong dmépace v
VTOAOYIOTIKT] Kowotnto, TNV dekoetio Tov 1970, dnuiovpyndnke 10 gpdTUHO €GV 1M
amAd00N UG OPYITEKTOVIKNG Omd HOvn TG umopel va amotyundel, ev avtiféoetl pe v
vAomoinon oG apytekTovikng. Tpio mocotikd pétpo emvondnkav yio va e£gtdcovy
€EOVUYIOTIKA TIG OPYITEKTOVIKEG:
e S -0 apBudg v bytes Tov KOKA EVOS TPOYPAUUATOG
e M - O apBudg twv bytes mov petagépovion peTa&d ™G pvnung kat g CPU
KOTA TNV OIIPKELN TNG EKTEAEONG Y10l TOV KOOWKO Kot To dedopéva (to S petpd
10 u€yebog TOL KOOWKO GTO YPOVO UETAYADTTIONG e&vd Tt0 M glvan v
EMKOWVOVIOL [LE TNV UVIAUN KOTE TV SIPKELN EKTEAEGNC TOV TPOYPALLLLATOG)
e R - O apBuog tov bytes mov petapEépovior HETOED KOTOYOPNTAOV GE Eva
Kavoviko povtédo KME.

<%= H npoondadsia vo amotipn0si ) apyrrektovikny avebdptnto amod Ty viomoinon
NTav YeEVvaia, 0yl Opmc Kol ETTOYIG.
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= H Tomkotnta TS AVOPOPIS KOl 1| AT000061N TNG
KME

H Tomxotnto ™S ava@opag

[MoapdAinAa pe v gpappoyr tov vopov tov Amdahl e 6Aa ta GuoTHHOT, TPOEKLY OV
Kol GAAeg BepeMddelg mopatnpioels Yoo TG WwdtTeG TV Tpoypappdtev. H mo
ONUAVTIKY amtd avtég elval - NoN yvoom) og «Tomkdtnta g avagopdc», Katd v
omoio TO TPOYPALUATO ETOUOKOVV VO EOVOYPTCLOTOUCOVY OEOOUEVO KOl EVTOAES TTOV
Tpoceata £xovv ypnowonomosetl. Eivor gumepicd amodedetypuévo 0Tt Eva TPOYPOLLLLLOL
apepmvel To 90% omd tov ekteAéoyo xpdvo tov og Ayotepo amd 1o 10% tov KddKa.
Amdppotlo g TomkOTNTOG OmoteAEl M TPOPAEYN TG ovyvoTnTag pe TV omoia Oa
EMOVEKTEAECTOVV TOGO €VTOAEG OGO Kot dedopéva (avakinon), Aapfavovtag Vo Tic
TPOCTEAACELS TOV TPOYPAUUATOS OTO TPOSPATO TaPeABOV. QoTOGO 1 TOMKOTNTO TNG
avaQopag ePapuroletal Yo TPOGTELAGELS OEOOUEVMV KOl O)L Y10 TPOGTELACELS KMOKA.
Onwg mpoavapépOnke, d00 givar ot dSapopeTIKol THTOL TOTKOTNTOC, 1] TOTIKOTNTA YDPOL
KoL 1 TomKoTTO YPOHVOUL.

H anodoon e KME

E&attiog g apyng e TomkotnTog ALY Kot TG auENIEVNS TOYDTNTOS TOV WKPOTEP®V
pvnuav, n epoapyio pynung Peitiover onpaviikd v amoddoor. Ymhpyovv 1dpopot
TpomoL yia vo emPefordcovpe v mapondve droyr. [a v cOYKPIon GLOTNUATOV pE
N XOPIg KpLEN LVAUN, KAAVTEPOG Eival HEG® TOv VOpov Tov Amdahl.

Ymv mpdén Opmc yw v afloAdynon g Eepapyiog UVAUNG YPNOLOTOOVUE TNV
eméktaon ¢ &&lowong tov ypovov ektéleong g KME. Avty mepilapPdver
emmpocheta Tov aplBpd Tov KOKA®V katd ) didpkela Tov omoimv 1 KME kabvotepel
mePUéVOVTOG o TpdoPacn otn pvAun Kot AEyoviolr KVukAor koOvoetépnong g
pvijung (memory stall cycles). H an6doon tote divetan :

ApOvog ektéheong g KME =(kvkiot poroyrot tng KME + kvkiol kaBvetépnong g
pviung) *ypovog £vog KOKA0OL poroylov

(TYmog 1.27)

Yy &&icwon avt vrobétovpe OTL 01 KOKAOL poroylov g KME mepihapfavovv 1o
xpOVo Yoo TN Olayeipion pwoGg emTuyiog KpueNg Uvnung kor to xpovo mov n KME
kaBvotepel kotd ™ Odpkeln pag amotvyiog kKpueng pvnung . O apBudg Twv KOKA®V
kaBvotépnong pvnung e€aptatat 1660 and Tov aplipd TV ETTLYIOV OGO Kol omd TO
KOGTOC ava amotvyio To omoio Kaheiton kot wowvy) amotvyiog (miss penalty) kot diveton
omd tov tomo (1.28):
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KUKAOL KoBvoTépnong pviung = winbog arotvyicdv * mowvij amotoyiog
= IC * amotvyies ava evroin * mowviy axotoyios

=IC *avapopés oty uvijun ava evroiny *
poOuo amotvyios * mowvij arwotvyios

(IC : instruction count) (tomog 1.28)

OTO mieovékTnua tov Tvmov (1.28), civor 6TL Ta pépn Tov vmoroyilovror
gokoia. Ilapadeiypatog yapv o poOpog amotvyiog eivar To wA00¢ TOV TpOocsPaoemy
OV GITOTVYYAVOVV TTPOG TIS GVVOAIKES TPOGPACELS.

ey

(KAPAZTHPIOTHTA 5

Yno0éote 6TL 1 KpLPN] pviun givar 10 @opéc mo ypiyopn amd TV KOPLo Kot 6TL
pmopei va ypnoponom0ei 6to 90% tov ypoévov . No vroroyicete moon emrdyvvon
TETVYAivOVpE pPE TN (PTiON KPVOTIG pvijpnG.

,{AHANTHZH APAXTHPIOTHTAX S
E@appolovrag to vopov Tov Amdahl, égovpe:

1
gmTaVVoN =

%o APOVOG PGS KPLOTS pVpTS
(1 - % Tov ypdévov ypiiong KME) +

EMTAYVVGT] YPNCLUOTOLOVTUS TV KPLON

1 1
Apa: emrdyvvon = = =53
(1-90%) +90%/10 0,1 +0,09

Qg €k TOVTOV pe TN (PO TNS KPVONS UVIING EMTUYVVOVUE TO GUGTI LA P0G
Kata 5,3 popés .
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Apyrtektovikny Ymoloyiotov [

IHopaosryno

Yno0<éote 0T vapyer évag vmoroyrtotis mov To CPI (kOkAor poroyrov ava gvtorn)
givan 2,0 6tav O0hec ov mpoosPacers otn pvijun emtvyavouvy oty Kpuver. Ta pova
0£00UEVA TTOV TPOGTELAVVOVTOL EIVOL POPTMOONS KU 0T0OKEVONS KL ATOTEAOVY TO
40% TV gvTor®@V. AV N o] amotvyiog givanr 25 kOKkAoL poroylov Kol 0 pvOpdg
amotvyiog 2% m6Go mo ypiyopo Oa NTav To pnydvnua av 6ieg ov evtoréc NrTav

EMUTUYIES KPLOPNG PVIUNG 3

Andvinon:

[Ipdta mpémel va voAoyicovpe TV amddooN TG UNyovig Tov mavta metvyaivel (hits).

1povog ektédleonc KME = (kdkhot poroyiov KME + kKot kaBvotépnong pvnung)*
LPOVOG £vOG KOKAOL poA0Y10V.
= (IC * CPI +0) * xpdvog evdg KOKAOL poAOY100
=1IC * 2,0 * ypdvog £vOg KOKAOL POAOYLOV
Mo ) pnyovi pe v Tpoypatiky Lvnpn , IpOTo TPETEL VO VTOAOYIGOVUE TOVG KOKAOVG
KaBvoTEPNONG VUG :

KOk ot kaBvotépnong pvnung = (IC * avapopéc otn pviun avé gvroin *
pLOUOC amoTvyiag * Town amoTLYioG)
=1IC * (1 +0,4) *0,02 * 25
=1C *0,7

omov 0 0pog (1+0,4) vrodnAdvel pa TpdsPaom evioing kot 0,4 mpocPacelg dedopévav
avé KOKAO poAoylov . Apa 1 oAkT emidoomn eivat

(xpovog ektéheonc KME | cpvorn pviun) = (IC *2,0 +IC * 0,7) * kdKhog poroytov
= 2,7 *IC * ypdvog evog KOKAOV poA0YL00

KO 0V TAPOLLE TO AGYO QVTDV :

xpOvog ektéreons KME ¢ wpuen pvitun 2,7 * IC * ypdvog £vOG KOKAOL POAOYLOD
rpovog ektéleong KME 2,0 * IC * ypdvog evdg KOKAOVL poAOYL00
= 1,35

Apo 1 unyovi Tov deV €XEL AmOTVYIES KpLONG LVvAUNG gival 1,35 @opég ypnyopdtepn. *
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-

o

AVOKEPUALILAOVOVTAG AOLTOV ... I‘

Q‘H)
-H Ogpeh@ong apyn oyeowwopov, n Peitioon ™ ovvolkng amédoons, eCaptaran
Kuping ané ™ Bertictomoinon g péong Kot mo cvyvig mepintwong.

O vopog Tov Amdahl divel Tov oplopd ™G EMTAYVVONG KOL YPNGLUOTOLEITAL Y10, TOV
VOLOYIG RO TOV KEPOOVS 6TNY amddoon, 6Tov BehticTomon 0l Eva Tufpa Tov vroloyioT).

A’ v &icoon amédoong ™ KME, ¢aiveton 6Tt avtqy &oaptdtor  amd 3
YOPUKTNPIGTIKA:
¢  Tov kOKkA0 1] oVYVOTNTO POLOYLOD TOV VTTOAOYLOTN
e Tov aplOpé KOKA®V avd evtoin
e To wi00g evioh®v

"o va Tpocoropicovpe v amddoon alronordvrog TV eicmwon amddoong tng KME,
APEWLOpacTE pETPNOGES Y10 KAOE pia améd Tic ovvieT®oeg TG eicmong amddoong g
KME: tov k0kA0 poAroy100, T0 mA00¢ EVTOADY KoL TOVG KOKAOVG pOA0YLOU avE. EVTOAN.

¥,

Kafs yevid vmoloyiot@dv  ypnolpomolei  owo@opeTikGd  péTPo GVYKPLoNG Yo v
o&loloynoel TNV 0000061 TG EEKIVIIGUUE HE TOV YPOvVO ekTéheong pog EEmproTig
Aertovpyiog, TO péco ypovo  ekTEAEGNS, TOVG TUPNVES, TO GULVOETIKG TpoypappoTo
KatoM]yovtag oty évvola Tov cvuykpitikov MIPS. Katd v amotipnon opylteKTtovik@v
aveEaptnTa TG vAoToinog, emvondnkay tpio mtocotikd pétpa — S, M, R onpaisg - yopig
®oT0660 Wioitepn emrvyio.

.

H tomkotnta g avo@opds mapéyst morldTinES mAnpoopiss ywo. tnv adromoinon
gvToLOV Kot dedopévov. H alroddynoen g wepapyiog tng pvipng yivetal pe tnv exéKtoon
g eliocwong yw Tov vmoloyiopd Tov ypovov ektéheong tne KME, étor @octe va
nepriopfdaver Tov aplOpé ToOv KOKAOV Kotd T dudpkere Tov omoiov 1 KME kaBvotepel
nePPUEVOVTOS HIo TPOGSPacn 6T pvipy.

Yoykpivoope éva oOotnuo pe 1 yopic KPven pviun RE €QOPHOYN TOL VOpOL TOV
Amdahl. Evolloktikd ypnowpomoicitar o pvOpog amotvyiog, oniad to mwA0og TtV
OTOTUYNIEVOV TPOSPAGEMV TTPOG TIS GVVOMKES TPOGPacelc.
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