Apyrtektovikn Ynohoyiotov |

Evotnta 3: H Arodoon ths Kkpoens uvnuns

Y Kkomog O okomdg TG evotTNTOS QVTNG £ivon va €EeTdoEL TOVS TAPAYOVTES TOV
ennpealovv TNV 066001 TNS KPLPNG UVI|UNGS KOl VO TOPOVGLAGEL TIG
TEYVIKEG TTOV YPNOLHOTOLOVVTAL Y10 VO PHELAGOVUE TIG OTOTV)iEG, TNV
TOIVI] ATOTLYIOG KL TO POV EMTVYIOG TNG KPVPNS UVIUNG
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'y,

= H am6d00on TS KPP pViUNG

Toc0o to TAB0g TV EVIOADY 060 Kot 0 pLOUOS amoTvyiag eivarl aveEdptnta omd To LAKO
Kot TV Toy0Td Tov. I'' avtd 10 AdYyo €xouvv ypnoyomomnBel yioo vo ekTyunOei m
amddoon g epapyiog pvnune. Ot éupecot avtoi Tpdmol PETPNONG TS OTOI0oNS EXOVV
TPOPANUATICEL TOVG OYESNOTEG TOV MNAEKTPOVIKMOV VLTOAOYIOTAV, HE KOTAANEN TO
KOADTEPO UETPO YL TNV AOS00T TG KPLENG UVAUNG Vo Bempeiton 0 PEGOG YpOVOG
npoécPaong otn pvnun (tomog 4.6):

Méoog ypovog mpéofacng oty pvijun = ypovog emrvyiog X
pUORoGS amotvyiag X TowI] amoTVYLOG

(T0m0c4.6)

Omov :

e ypovog emrtvyiog eivalr o ypdvoc mpOcPacng o1 KPLeN UVAUN Tov &ivan
EMTUYNG, ONAON Otav Ta dedopéva Tov (ntdpe BpioKovtal oTn KPLEY] Lviun.

o pvOpoc amotvyiog civor to KAAGHO TOV TPOSPAGE®V GTN HVIUN Yoo dedopéva
mov dg Ppiokovtol 610 avoOTEPO €mMimedo NG tepapyiag. Aniadn eivor, To
dedopéva mov {nrape kol 0 Ppickoviol oIV KPuEeN UVILT, TPOG TO GUVOAO TMOV
npocPacewmv.

e mowvn amotvyiag sivat o emmpdsOetog ¥pdvog eEumnpETnong oG oroTuyiog.

70 HEGOC XPOVOG TPOGPROCNG OTN UVIUN OTOTEAEL KOl OVTOG EUUECO UETPO TNG
amddO0oNG, OALL TOAD KoAVTEPO amt' Tov pLOUO amotvyioc. 261000 Ge Kapio TePITTMON
dgv avtiKaf1oTd T0 YPOVO EKTEAEDTC.

X
ﬁAPAZTHPIOTHTA 1

Ovpdote Tov TVTO 0 0moiog pog diver Tnv anddoon g KME o¢ oyéon pe to ypdévo
pog emToyiog 1 pog amotuyiog g Kpueng pviuns; Noa kataypdyere tov TOTO
oVTO Kol vo Tov cuykpivete pe 1ov T0mo 4.7 mov axoiovBei. o meprocoTepeg
Lemropépeies vo avatpitete oty 2" gvotnTta Tov KeEQulaiov 1 Kar cuykekplpéve,
oty evotnta: «H TomkéTnTO TG OvaQOPhlS Kar 1) amddoon Tng KME».

Xpovog KME = (Kvkiotr Poroyo¥ ektéheong KME + Kvkiol poloyrov kaOvotépnong
PV UNG) X YPOVog KOKAOV poroYLOD

(tomoc 4.7)
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" 01 o%ed106TEG 6TV TPOSTAELY TOVG VO, ATAOTTOGOVY TIG EVOAMAKTIKEG ETIAOYEG
TOVG OTOV VLTOAOYIOUO TNG amOO00oNG TNG KPLENG HVAUNG, GLYVA vrobétouv OTL o1
KaBvotepoElg TG UVAUNG opeihovTal Kupimg OTIC amoTvyieg TG KpveNg puvnung. H
vdbeon tovg evotabel, aEOL oV lepapyion UVAUNG KOPLOL VROUTIOL Yo TIG
Kkabvotepnoelg, eivar GdAAOL, OT®MG 0 1oYVPIGUOG Yo TIG cVokeVEC E1o000v/EE6d0L TTov
YPNOLOTOOHV TN UvAuY. Qotdc0, gival onuovtikd va Aapupdvoope vwoyn pog OAg TIc
KaBVOTEPNOELS TNG UVIUNG GTOV DTOAOYICUO TG TEAKNG 0TdGO0GNS TOL GUGTLLATOG.

O 10moc (4.7) ywa 10 ypdvo g KME, eiodyet epompota, 6mmg "mote o1 KOKAOL poAoyloh
Yo EmTLYIO TS KPVONG LVIUNG AapPdvovTot bTOWT 6TOVG KOKAOVS POAOYLOD EKTEAECTC
KME ot wote 6100 KOKAOVG poAoyol kabvuotépnong pvinung; . Kat ot dvo copfdoceic
€YOVV TOVLG LIOCTNPIYTEG TOVS, MOTOGO 1oYVPITEPN Tapovotdletar n tpdTn Béom. Ot
KOKAOL poroyol kabvotépnong pvaung mpoodopilovior am' tov  aplud TV
TPOGPACEWV GTN UV 0VEL TPOYPOLLLLLDL, TNV TOWVY amoTuYiag (o€ KOKAOLG pOAOYLOV) KoL
TOV PLOUOY ATOTVLYIOG YO TIG AVAYVMGELS KO TIG EYYPUPES (TOTOG 4.8):

Koot poroyrot Kabvotépnong pvijung = Avayvooceis x PuBpoc Arotvyiog Avayvoong x Iowi I

Amotvuyiog Avayvoong + Eyypaeés x PvOuég (Tomog 4.8)
Amnotoyiog Eyypoois x Ilown Amotvyios Eyypaoeig I

AV OLUVOLAGOVUE TIG EYYPOUPES KOl TIG OVOYVMOELS Kol VtoAoyilovtog o péco pvbud
mpocPaong, Tn HECT MOV OMOTLYIOG Y. OVAYVAOOELS KOl €YYpapés, o tomog 4.8
ATAOTOEITOL TNV LOope1| TOV TOTTOV 4.9:

Kvkhor poroyrot KaBvotépnong pvijuneg = Ilpoorerdceig otn pviun x Pulpog Amotoyiog

x ITown Amotuyiog (tbmoc 4.9)
TUTO0G 4.

O timog 4.9 mpooeyyilel tovg KOKAOVG poroyoh KaBvoTEPNONG TG KUVIAUNG, OOV O
PLOUOG amoTVYIOG Kol 1) TOWH AmoTVYI0G &ival SLOPOPETIKOS YO TIG EYYPAPES KOt TIG
AVOYVOGELS.

Av ota dedopéva  yivetar ava@opd oto TANB0G EVIOA®V, GTO YPOVO EKTEAEONG Kol
0TOVG KUKAOUG Yoo TNV kaBuotépnomn ¢ wvnung, vroioyiCovpe to ypovo g KME pe
tov tOomo 4.10 mwov meprhapfavel TIg TPOSTEAAGES TG UVAUNG avd €VIOAN, TO puOUo
OmOTLYI0G KOL TNV TOWVI] OmoTUYioG:

Xpovog KME = IC x ( CP Igrsizong + lIpoonehdoerg Mvijung ava evroin x pvOpdg

amOTLYLOG X TOWVI] amoTLYiag ) X XpOvog KUKAOV poAoyLovD (romoc 4.10)

Omov :
CPI : kdxlor poloyiod ava evioln
IC : winbog evroiamv
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OKdmowl oyeo010oTES aTPopEvol 6TV 160TNTA. &

Amotuyies IIpoorerdosig oty pvijun x PvOpdg amotvyiog

Evtolm Evtoim
époov pioa axopo emroyn ave€aptntn omdé TV viomoinoen Tov vikov. To
pewovékTNpo gvromiletar oty e£dptnon tov Adyov Amotvyieg / Evrol, am’tnv
OPYITEKTOVIKI] TOV VLAOAOYIOTIKOU oLOoTHROTOS. o mapdderypo, o pécog 0pog
TPOCTELAGEMY 6T UV N ore@épeL yia évav 80x86 kot yia évav DLX .

KotaAryoope oto tomo 4.11, yuoo mo Bertiopévn extipnon mg anddoons e Kpueng
Hviung:

Xpovog KME = IC x ( CP Igsicone + KOKAOL poroyr00 kaBvetépnong Mvipng ava

gvtoAn ) X Xpovog KOKAOV poAoyLov (romoc 4.11)

e

.ﬁﬁ%

b 2 i
j'ﬁ?-' Hopdaocryno

Oempovpue £va VTOAOYIGTIKO 6VOTNHA 6TO 07010 LGYVOVY T 0KOLOVOW:

IMown amotvyiog = 50 kKOKAOL poroyrov,

‘OlLeg o1 evTodréic ekTeELOVVTUL 6€ 2.0 KUKAOL poAoYLOD (AyVOMOVTOS TIS KO.OVOTEPNGELS),
PvOpog amotvyiog =2% ko,

AmoTtoyieg
Evroay = 1,33 : Méon Tipi] ova@opav 6T pvijun ava evToin
ITowo givan 10 KOGTOS 0TV ATGO06N LapfavovTaS VITOYN HOS TN GUUTEPLPOPA TG
KPUOng pvipng;

Andvinon:

Amo tov 1010 4.11, Bdon tov omoiov vroroyileton o Xpovog extéreonc g KME &yw:

Xpovog KME = IC x ( CP Igrsrc0nc T KOKAOW poroyrod kaOvetépnong Mviung ava
€vtol] ) X Xpovog KOKAOV poroylov
H An6ooom coumeptapffavovtag Tig amotuyieg Kpueng Lviung, otvetat omd tov Tomo:

Xpovog Extéheons kME + Kpuoric pvipme = 1C X [ 2.0 + (1,33 x 2 % x 50 ) ] x Xpovog kdkAov
Poloyiov
=1C x 3,33 x Xpovog KhKAoL poroy1oh
H napovsio g kpoeng pvinung dev emnpedlet tov Xpovo kOKAOL poAoylov 1 To TAN00G
tov gvioAdv. Katd ocvvéneia o ypovog g KME avéavetar pe to CPI and 2.0, yuo pia
WoVIK Kpue1 pvnun, o€ 3.33 yio pio kpuen pviun pe omotvyies. Av coumepthdfo
61ovg VToAoYoHovS Tov CPI kot v 1epapyio pvqung, Tapatpd ot o xpdvoc s KME
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avédvel katd évov mopdyovta 1.67. Av an” v dAAn ayvonow v tepapyio Lviuns, To
CPI ovédvetar kot : 2.0 + 50 x 1.33 = 68.5, Snhadn yiveton 30 popég ueyoldtepn).

H enidpaon tng cvumeprpopds g kKpueng whiung ommv Amddoon £yve gavepn pEoa
amd To TAPAdELYHa. Zounepaivoope Aomdv Ot pe yapnio CPI kot ypiyopo poAodt, ot
amoTVYyieg TG KPLPNG LvnUNG Exovv dirtn emppon ot KME:

* Oco mkpotepo 10  CPlgwicon, 1000  TEPIGGOTEPO emnpedletar  €vag
GLYKEKPLUEVOS 0p1OUOG KOKAOV POAOYLOV Y10, OITOTVYI0L KPUONG VI NG,

= ¥tov vmoroywopd tov CPI  m mown amotvyiog TG KPLeNg HUVAUNG TPOCUETPATOL
6TOVG KOKAOVS poAoytol g KME yuo pia amotuyia.. Qotdc0, akOpo Kot v EXm TV
0w epapyio pviung v dvo ocvotiuoata, 1 KME pe tov peyoivtepo pvbuod
poloylov, Ba €xel peyodvtepo apBud KHKA®V poAoyloL avd amoTuyic, £TGL Kol 1
avaroyio tov CPI ot pvqun gtvor vymAotepn.

‘Evag €bhoyog okomdg amotelel 1 peimon tov pécov ypdvov TPOGTEANCTG GTN VAN,

MGTOCO G £YOVUE KOTA VOL OTL O ATMTEPOG Kol TEAIKOG OKOTOG oG EIVaL VO LEWGOVUE

10 Ypovo ektéleong e KME.

Hopaosryua

ITowa €ival n €Tppor] 6€ V0 OLHPOPETIKES OPYAVMOOELS KPVPNS UVIIUIS GTNV EXTid0on
mog KME; Yro0¢éote 0mv 1 CPI mog téherog kpveng pviung sivan 2.0 ko 0 KOKA0G
poroywov 2 ns, 1 avo@opd pviung sivar 1.3 avd evrorn, to péyedog kor TV 600
Kpovoov pvnuov givar 64Kb evo kar or 6vo &rovv éva pmrok peyéBovg 32 bytes. H
pio. Kpu@1 pviapn €ivol GUEGNS OVTIGTOUMNONG, €V 1 GAAN 2-0pOpN®V GLVOLO-
OUGYETIOTIKY], 1 TOIWVH] OMOTVYIOS KPS pviung €ivar 70 ns ko ywo Tig 0V0
nepurtooeic. lpota vroloyiote 10 MEoo (pOvo TPOSTELAGS 6T UVIUN KOL ETTELTO,
m™mv Andédoon g KME. YmoOéote 6T 10 YpoOveg emitvyiog €ivor £va KOKAOG
pPoAroYL0V Kot 0TL T0 pLOPOG amoTVyiag Tov TPATOL 1.4%, v TOVL devTéPOL 1%.

Andvinon:
I'vopilovue ot
Méoog (povog Tpoomélacng ot pvijun = Xpovog emtvyiog +
PvOpog amotvyiog x Mown amotuyiog
OnodTe Y1 TIC 000 KPLQES VT LEG EXOVLLE:
Méoog ypovog Tpooméracng 6T PVAUN 1-5pspov= 2.0 + (0,014%70) = 2,98ns
Méoog ypovog Tpooméracng 6T PVIIN 2-5p6p00 = 2.0%1,10 + (0,010*70) = 2,9ns

Yoven®dg 0 Méoog ypovog mposméracng ot pviun sival KaAvtepog ot 2-0pop@v
GUVOAO-GUGYETIGTIKI]

Topa &xovpe:
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KME,j6voc = ICX( CPlirticonc + (AmoTVYiEeg/eVTOLES ) * oWV amoTvyiog ) X Xpovog
KUKAOV poioylov
= ICx( CPlgxrtazonc X XpOvog KOKLOV poioyrov) + [ (IIpoomehdosis oty pviun
/evtoréc) X PvOBpdg amotuyiog X Xpovog KOKAOL poroyiov]
Emedn 70 ns = PuBpdc amotuyiog x Xpoévog kKOKAOL poAoyloD EYOLLLE:
KME ,;6v0¢ (1-0p6pov) = IC*(2.0%2 + (1,3%0,014*70)) = 5,27*IC
KME ,;6v0c (2- dpépv) = 1C*(2.0%¥2%1,10 + (1,3%0,010%70)) = 5,31*IC

= 1,01
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Yympo 4.3.1 — Mia 2-0popmv ovvoro-cucyeTioTikyy Kpven pvijun 8KB pe v mpocOikn
gvog mohvmhéktn. Ta 600 7o aploTEPE YNOio TG HETOTOMIONG TOV UTAOK GLUVOLALOVTIOL HECH
TOVL TOALTAEKTN LE TOV OEiKTY], Yo va d1evbuvelodotnoovy v AéEn tv 64-bits otn pviun, 1
omoia otn cuvéyeln otédvetal otnv KME

e avtifeon pe o amoteAESaTo od TNV GUYKPLIoT TOL HEGOV ¥POVOL TPOCTEANCTC OTN
PVnUn, M KPLON UVAUN GUECNSG OvVTIoTOlYNONS odMyel o€ €AaPP®OG KOADTEPT HEoM
amddoon. AvTtd 0@eideTor 6TO OTL 0 KOUKAOG POAOYLOV GUPPIKVAVETOL Y10, VO AVTETEEEADEL
o€ OAEC TIG EVTOAEG OTNV MEPIMTMOOT TOV 2-OpOU®V, OKOUO KOl Y10 AYOTEPES AMOTLYIES.
Am' 1 otiypr] mov o ypovog g KME eivon m telkn pog ektipmomn kot 1 Gueon
avtiotoiynomn eivol €UKOAOTEPN GTNV VAOTOINGM, 1 TPOOVAPEPOLEVY] KPLON HVIUN
Bempeitan Gpeong aviiotoiynong.

&
{APAETHPIOTHTA 2
Xoppova pe 6ca yvopilete (Osmpia, TOTOVG) Yo TNV 006001 TS KPLPNS UV UG,
vo. TpoteiveTe TPOTOVS Yo TN Pertimon s Na ovykpivete TNV amdvinol 6og pe
™V Tapdypa@o mov akorovdei: «Beltimon g aw6d001g TG KPVONS LV IS».

Beltioon g amddoong TS KPLONS PvijunG

O TO1o¢ Y100 TOV VTOAOYICUO TOL HEGOV XPOVOV TPOSPACNG OTN UVAUN:

Méoog ypovog Tpécfacng ot pvijun = 1povog emTvyiog + puOpog amwoTvyiog X Tovi) amoTvyiog
pog €dmaoe éva TAAIG10 £pyaciog Yo VoL TAPOVGLIGOVLE TIG BEATICTOTOWCELS GTN KPLON
pvnun aAAG kot Tig 01dpopeg teXVIKEG Pedtimong g Asttovpyiag . Mrmopodue va Tig
EVTOEOVE GE TPELS KOTNYOPIEG :

e Mzeiwon Tov puOpov amotvyiog
e  Meimon g mowng arotvyiog
® Mzeimon tov ypOVoL mtTLYiNG

o

‘*Q#"’Xpévog emtvyiag etvat o xpovog mov pecoraPet yro va cvpfet pia emrvyio ot
KPLOT pviu.
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'y,

= H peiowon ToV amotuyl@v TS KPVONS VUG

[Mo va peliwbei o puOude amotvyiog TV TpocPacemv oty KpLeN Uviun, Ba Tpémel va
avalnmBovv ot attieg mov T1g TpokaAovy. Ot amotvyieg oty KpLEY Lvniun xopiloviot
O€ TPELG KATNYOPIES, OVAAOYQ [LE TNV outio, ONUIovPYioG TOVG :

o  AvVOYKOOTIKEG 1] amoTvyies KpYvog apyns N amotvyies mpodTng avapopds: H
Kpuen pvAun opywd ivar Kevr, ondte n mpodt mpdcPacn ce avtiv Ba eivan
OVOYKOOTIKG OVETITUYNG, OPOV TO UTAOK O PpIioKETON GTN KPLON VAU, Kol
npénel vo, petapepBet oe aun.

o XopnTIKOTNTaS: AV 11 KPLEN UVAUN OEV UIopEl Vo cupTEPIAAPEL OAa TO. LTAOK
7oL ypetdlovion Kotd T SAPKELN TNG EKTEAEGNG EVOG TPOYPAULOTOS, TOTE EYOVUE
amotvyieg yopntikdmras. Avtd coppaivel 6tav (ntdue kdmo UTAOK TO omoio
Ogv HeTaQEPONKAY GTNV KPLON HUyvhun 1 avTikotestadnkoy kot 0 Ppickovtol mo
GTNV KPOON pvipn.

e  XUykpovong 1] amotvyieg Opavong 1 amotvyieg mapepuPoric: Av 1 oTpaTNYIKY|
tomofétnong UmAoK  €fvol  GLVOAO-GLGYETIOTIKY] 1 GUEONG  OvTIoTOlYNONG,
amotvyieg cvykpovong Ba cvppolv, emeldn éva pumhok pmopel va amoPfAnOet kot
petd vo. avaktnOei ov ToALL PTAoK ametkovifoviot 6To GOVOLO TOV.

Ot anotvyleg ovykpovong emmAéov dwukpivovion o 4 €idn amotv OV ovaloyo pe
peiwon g cvoyetiotikotToc. [0 cvykekpyéva ol dtakpicels avtég eivar :
= 8-0popmv : ot amotvyieg chykpovons ogeihovior otn petdfoacn omd v
TAMPOS  OLoYETIOTIKY (0ev €y Koapio obvykpovon) oty 8-dpduwv
GUGYETIGTIKN.
" 4-3pOpmv : o1 amotuyie cuyKpovong opeilovion ot peTdfocn and v 8-
OpOL®OV GUGYETIOTIKT) TNV 4-3pOU®V GUGYETICTIKY].
= 2-3pOuHmV : Ol amotuyie cuyKpovong opeilovion ot petdfocn and v 4-
OpOL®OV GUGYETIOTIKT GTNV 2-3pOU®V GUGYETICTIKY|
= 1-3pdumv : ot amotvyiec cvyKpovong opeiloviar ot peTafocn and v 2-
OpOL®V GVGYETIOTIKN 6TV 1-3pdLov GLGYETIGTIKY (GPLESS AVTIGTOTYMONG).

H m\npoc cvoyetiotikn tomofétmon amopedyel OAeG TIG amotvyieg cVyKpovong, eival
axpn oTo VAIKO, pumopel va emPpaddvel Tov puOud Tov PoAOYLOD TOL EMEEEPYOCTY KoL
oomnyet og younAotepn oAk amddoon).

OYmipxonv Myo mpaypnoTo TOL PUTOPOVUE VO KOAVOUUE Y0, T YOPNTIKOTNTO,
EKTOG am’ 10 va peyoi®covpe ™V Kpuven pvipy. Kavovrog to priok peyoivtepa,
pewdvetor 10 TA00g TOV OVOYKOGTIKOV OTOTUYLAV, ETEON MNELAOVETOL KOl O
OUVOMKOS aplOpog TOV pPrhok mov yopave ot pviuy, oAl peyoaAidTeEPO NTAOK
PTopPovV va. vENGOVY GAL®V E0MV OTOTVYIES.

{APAZTHPIOTHTA 3
No Kot yoplomTou|ceTE TIS OMOTVYIES TNG KPVONS UVIUNG avdroyo pe TV ortio
onuovpyiag Tovg. No GUYKPIVETE TNV 0AVTIOGN 60G NE TNV TUPAYPAPO TOV HOMIG
owpacarte: «H peioon 1OV amoTULOV TG KPVONS LVIUNSY.
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‘ Teyvikéc Meiowong tov PvOpov Amotoyiog

XPNOYOTOOVIE GLUVOMK(A ENTA TEYVIKEG TPOKEUEVOL VO EEIGOPPOTNGOLLE TN UeElWON
oV PLOUOV amoTVYiOG KoL TNV EMTAYLVOT OAOL TOL VTOAOYIGTIKOV GLGTILOTOGC:

» 1" -Mnlok peyoldtepov pey£0ovg : peidvel TIC avaykooTikée amotoyisc. H
peioon avty ogeiletor oV TOMKOTNTA TOL YPOVOL KOl KUPI®G O
TOTKOTNTO TOL YMDPOV.

= 2" - MeyahbTepes GUGYETIGTIKOTNTES : TO TIUNUO TOV TANPAOVOVUE Y10, TN
TEXVIKN 0VTN €lval 1] aOENGT TOL XPOVOL EMLTLYING.

= 3" - Kpoen pvijun Ovpa : and T mo mpdoeateg EMVONCELS YWPIG va
emmpedletat 0 ypdHvVOg TOL KHKAOV POAOYIOD 1) TNV TTOLVY| OTOTVYI0C.

» 4" - YevdoovoyeTiotikny Kpven pviun @ cvvdvdlovv to pubud amotuyiog
NG GLVOAO-GLGYETICTIKNG OPYAVMONG Kol TOV YpOvVo emtuyiog g dpeong
aVTLOTOlYMOMG.

= 5" [Ipoavaxkinen eviol®v Kot d£dopévav : yivetal TpoavakAnoTn eviolmv
Kot 0gdopévav mpwy {nmbovv amd tov emefepyaoty| eite amevbeiog oty
KPLON WVNUN, €ite o€ Evay YpNyopo eEOTEPIKO KATOY®OPNTY.

= 6" - IIpoavakinon svrohdv scheyyépevn oamé Metayhottiot| @ 0
TPOOVAKANGN T®V EVIOADV KOl TOV OEOOUEVOV  EAEYYETOL OO TOV
LETAYADTTIGTY].

= 71 - Beltiotomoinon Aoyiopikod : yopic eneufdoeic 6to VAIKO 0ALG 6TO
AOYIOUIKO TOV GLOTHUATOG, EmTLYYAveTal 1 Pektioon g amddoong TOv
GUOTNLOTOG,.

e
¥
Rk Hopaosryua

‘Oco myaivovpe 6& VYNAOTEPES CLOYETIOTIKOTITES 0 KUKAOG Poroylov avédveton
OCUHPOVO, IE TOVS TUPUKATO TOTOVG:

KUKAOG POAOYLOV 3 _ 5pspev =1.10 * KOKAOG pOLOYI0D 1 _ 5psp00

KUKAOG POAOYLOV 4 5ppev =1.12 * KOKAOG POAOYIOU 1 _ 5p6p00

KUKAOG POAOYLOV §_ 5pspwv =1.14 * KOKLOG pOLOYLOV 1 _ 5pspon

Ocopnote 6TL 0 YPOvog emTvyiog sivor 1 KUKAOG poroylov, 6TL I TOWVI] GTOTVYIOG

YW Kpu@1 pviun dapeong avtiotoiynong eivar 50 kOkAor  poroyiov  Kou
YPNOLUOTOLAOVTOS TOV TIVUKE 1 VO ATOVTOCETE OTIC TUPUKATO EPOTNOELS.
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PvOpoc amotvyiog (wivakag 1)
(a0poropo 100% Tov 0AMKOD PLONOV aTOTVYIOC)

Méye0og BaOpog Olko6g PvOpog

Kpvoong pv. TUGYETIGTIKOTTAS  OOTVYLOG AVOYKOGTIKEG Xoprtnkotnta ZUYKPOVGELS
1-KB 1-3pdpov 0.133 0.002 1% 0.080 60% 0.052  39%
1-KB 2-3popv 0.105 0.002 2% 0.080 76% 0.023 22%
1-KB 4- dpouwmv 0.095 0.002 2% 0.080 84% 0.013 14%
1-KB 8- dpou@V 0.087 0.002 2% 0.080 92% 0.005 6%
128-KB 1- dpou@V 0.010 0.002  20% 0.004 40% 0.004  40%
128-KB 2- dpoumv 0.007 0.002  29% 0.004 58% 0.001 14%
128-KB 4- dpopmv 0.006 0.002  31% 0.004 61% 0.001 8%
128-KB 8- dpopwv 0.006 0.002  31% 0.004  62% 0.000 7%

INa 10 pLOUO amoTv)iag, va Bpedel moro péyedoc kKpvENg pviuns aindever kabe pa

omo TS aKk6Aov0eg TpotTaces 1, 2, 3:

1) MéGOg Xp()\’Og npocnéka(ﬂ]g llVf"»“]G GUVOLO-GUGYETIGTIKI] 0pYAV®GT 8-dpopmv < MéGOG XPéVOG
RPOGﬂ?élGGﬂG ll\’f]lmg GUVOAO-GUGYETIGTIKI 0pyaveon 4-dpopv

2) MéGOg Xp()\’Og TEpOGﬂ?é)ﬂl(ﬂ]g llVf"»“]G GUVOLO-GUGYETIGTIKY] 0pYAV®GT 4-dpopmv < MéGOG XPéVOG
RPOGﬂ?élGGﬂG ll\’f]lmg GUVOAO-GUGYETIGTIKI 0pyaveon 4-dpopv

3) MéGOg Xp()\’Og TEpOGﬂ?é)ﬂl(ﬂ]g llVf"»“]G GUVOLO-GUGYETIGTIKI] 0PYAVOGT 2-dp6pmv < MéGOG XPéVOG
RPOGﬂ?élGGﬂG ll\’f]lmg GUVOAO-GUGYETIGTIKT 0pydveon 1-dpopov

Amavrnon:

Méoog ypOvog mpoomélaong wvhung Yo Kabe cuoyeTiotikdtta ivo :

Méoog xpovog mpooméracng pviung GLYOLO-GUGYETIOTIKI 0pyavemoT 8-3pdpoy —
= Xpovog emtuylog g-spopev + POOROG amotu)iog 8-5psuev X TTOWVN amotuyiog:-
dpopov

= 1.14 + PvOpog amotuyiag s-spsuev X 50

Mécog pOvog TpoomELAONS PVIING 4-5pépev = 1.12 + PvOpog anotvyiog x 50
Mé£oog povog TpooméELAONS PVIING 2-5pspev = 1.10 + + PuOuog anotvyiog x 50
ME£oog pOvog TPoomELAONS PVIING 1-5pépov = 1.00 + 4+ PuOpog amotuyiag x 50
H mown amotvyiog elvar n idw oe kéBe mepintmon, v avtd v aervovue ion pe 50
KOKAOLG poroylov. T mapdderypo, o Méoog ypOvog TPOSTELAGNS UVIUNGS Y10 KPLOT
pvnun dpeong avtiotoiynong peyéboug 1-KB eivon :

Mé£cog povog TpoomELAONS PVIING 1-5pép0v = 1.00 +(0.133 * 50) = 7.65

Kot 0 xpdvog yuo pion cuvoAo-cuGYeTIOTIKN 8-0pOU®V KpLET pvnun peyébovg 128—KB
glvar :

Mé£oog povog TpoomELAONS PVIING 8-5pspev = 1.14 +(0.006 x 50) = 1.44

XpNo1HonotodLE AVTOVG TOL TOTOVG KAt TIG TPOPAEYELS TOL PLOLOY amoTLYiNG Omd TOV
nivoka Tov oKoAovOst:
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PvOpoc amotuyiog (oyeTikd m10600Td)
(a0powspo 100% Tov olMkov pvOpov amotvyicg)

Méye0og BaOpog Olkog PvOpog

Kpvorig pv.  Zvoyeriotikémnrag OmOTUYIOS — AVOYKOOGTIKEG Xoprrmkotnra ZVYKPOUGELS
1-KB 1-3pépov 0.133 0.002 1% 0.080 60% 0.052  39%
1-KB 2-3popwmv 0.105 0.002 2% 0.080 76% 0.023  22%
1-KB 4- 5popwv 0.095 0.002 2% 0.080 84% 0.013 14%
1-KB 8- dpouwv 0.087 0.002 2% 0.080 92% 0.005 6%
128-KB 1- dpopwv 0.010 0.002  20% 0.004 40% 0.004  40%
128-KB 2- dpouwmv 0.007 0.002  29% 0.004 58% 0.001 14%
128-KB 4- Spopwmv 0.006 0.002  31% 0.004 61% 0.001 8%
128-KB 8- dpouwv 0.006 0.002 31% 0.004 62% 0.000 7%

Mmnopovpe va dnpovpyncovpe éva mivaka mov Ba delyvel 1o Méco ypdvo TPpooTELUGNC
pvnung ywoo KaBe kpoen pviun ko cvoyetiotikdtnta. O wivakag avtdg dsiyver 6t ot
TPELS TPOTAGELS TIG EKPMVNONGS 1GXVOVV Y10, KPLPES UVILES LIKpOTEPES N 1oeg Tov 16KB.
ApyiCovtag pe 32KB mapatnpovpe 0t 0 MEcog xpOovog mPOSTEAUGNG UVIUNG 4-5popev
elvar pkpotepog amd Ot Yo 2-0popmv, yioo 2-0pdumv gival pkpdtepog and Ot yio 1-
Opopov, aAAd Yo por 8-0pOU®V KPLET NN Oev ivan pkpdTePOS amd o 4-0popmv.

YVOYETIGTIKOT T
Méye0og
Kpogig pv. 1-6popov 2 —-6popwv 4 - dpépomv 8 — dpopwv
1 7.65 6.60 6.22 5.44
2 5.90 4.90 4.62 4.09
4 4.60 3.95 3.57 3.19
8 3.30 3.00 2.87 2.59
16 2.45 2.20 2.12 2.04
32 2.00 1.80 1.77 1.79
64 1.70 1.60 1.57 1.59
128 1.50 1.45 1.42 1.44

& Kpoen pvijun Odpa

H xpoon pviun O@dpo amotekel pior koA EVOALOKTIKN ETIAOYY LE GKOTO TN HEi®OT TOV
puOuol amotvyioc. YAomotgiton pe tnv mPocHNKn Mo HKPNG TANP®OG GUCYETICTIKNG
UVAUNG OVALESO GTN KPLET] VI KOL TO LOVOTTATL VA TPOPOSOTNONG TNG LE dedoUEVaL.
To oyfua 4.3.2 mtapovcialel v BEom g Kpueng Lvnung Bvpe oty tepapyion LViunG.

H xpoen pvhun Bopo mepiéyer povo ekeiva to umhok mov €yovv amoppipbel oe pia
amoTVYl0 o' TNV KPLeN Hviun, to onoio ovopdlovton umiok "opata. Xe po amotvyio
KPLENG LVIAUNG, O EAEYYOG Y10 TOV EVTOMICUO TV EMBLUNTAOV 0E00UEVOV LETOTOTILETON
oto umAok "Bdpata’. AxorovBel -av ypewdletar- n petdfoon ot kovpro pvnun. Edv
evtomiotel To {NTOLHEVO UMAOK, Yivetanl evaAiayr] Tov UmAOK B0uo pe TO UTAOK NG
KPLOT PvNpng.
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Agtifluven EME
Agdopéve.  Asdopévo,
@ ™ Ewddov Efadou
» Erwkéro i
Agdopive, Epuon
T u\'f]uT] @ﬂu[[.
= >  J
Kt o cop e
EPYPUPTS

'

Kotitzoo smismedo uvhiunc

Yympa 4.3.2 - H 0éom g Kpveig pvijung Oope oty wepapyio pvijung.

.
{APAETHPIOTHTA 4

e No amaprOunoete TOVAGLOTOV S TEYVIKEG pEIMONGS TOV PpVONOV amoTVYiOC.

e No e&nynoete mepinatikd TL €ivor 1 Kpoen pvijun Odpa ko og wowo Ofom
tomofeTeiTan otny 1epapyio TS pvipns. Na ocvykpivete v andvinein cog pe
™mv mapdypago: «Kpvenq pvijun Oopoy».
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'y,

= Meioon TS TOWNS ATOTVYLUS TS KPVPNS UVI|UNG

O tmog anddoong TG KPLENG UVAUNG Mo emPefoatdvel OTL Ol PEATUDOELS OTIC TOWVEG
amoTVyiag uropovv va, givarl To 1010 weEMpeg OTMG o1 PEATIOGEIS 6TO PLOUO amoTLYioG.
YUVoAIKA OwBétovpe S teXVIKES PAcEl TV OMOi®V TPOSTOOOVUE VO LEUDGOVUE TNV
mowng amotuyioc. Emypappatikd etvor ot akdAoveg:

1. IlpotepatdTnTa GTIC AMOTLYIEG OVAYVOGTG EVOVTL TV OTOTLYLOV EYYPOPNS

2. TomoBétnon VIo-UTAOK Y10 LELOIEVT] TOWVY] AITOTVYI0G

3. Amootol| mpdTa TG apy kNG Kpiowng AéEng ot KME

4. Ylomoinon kpueng UvAung xopig Umiok ywo peimon tov kobuotepnoewmv

KOTA TIG AmOTUYiEC KPLONG UVIIUNG.
5. Kpvpéc uviueg 2” emumédov

ST ATO TG mopamdve TEXVIKEG uovo 1 5" emikevipdvetol otn Siemogn puetaEd g
KPLPNG UVNUNG KOl TNG KOPLOG UVIAUNG, EVD Ol TPMOTEG TECCEPES UETATOMICOLV TN
Bapunta otnv KME, pokeipévou va peidoovy v movn amotvyioc. I'ia To Adyo avtd
Oa avagepbodue otnv 5" TEXVIKA, N OMOio, £ival Kol M O OMUAVTIKY, EVO OTO TIG
vroroweg Oa peketicovpe v 1" ko 2" w¢ T1¢ To evAPEPOVOEC.

® [IpoTepurdTTAU GTIC AMOTVYIEG OVAYVOGIS EVAVTL TMOV ATOTULOV EYYPAPNS

Mo teyvikn peimong g mowvng amotuyiog gival vo 600gi mpotepatdTnTO OTIG ATOTVYiES
avAyvOoNG EVOVTL TOV ATOTLUYLOV EYYPUPTG.

N APAXTHPIOTHTA S

Oupaote TOV TPOTO PE TOV 000 GLVOIEETOL 0 KOTAYWPNTIG EYYPaPNS pe TNV KME
Kol v Kpoen pvijun; No oyedidoete TNV viomoinoen g Seyypoens pe ypnion
evog Katayopnty yypoens. Na cuykpivere To oyfpe cag pe to oynpa 4.3.3 mov
akolovOci. N meprocdTepeg Aemtopuépereg va avatpétete oty 3" evotnra ovtod
TOV KEPUALIOV KOl GuYKEKPIREVA 6Ty voevotnta: «H Agrtovpyia tng Avayveong

kot s Eyypagio».

DRAM
(Advvopuxn
Mvijun)

Kpoon pvijpn
(Cache)

KME

(Processor)

\ 4
\ 4

Write Buffer
Karaywpnrijs eyppopiic

Yynpa 4.3.3- H 0éom £vég kaTaympnti) £YYPUONS
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Xe pior KpueN VAU TOV DAOTOLEITOL 1) TEYVIKN TNG JEYYPAPNS YOl TIG EYYPAPES, 1) TLO
onuovtikny Pedtioon etvoar m ypnon evog koatayowpnty  eyypaenc. Ot Koatoyopntég
EYYPOONS ®OTOCO TEPIMAEKOVV TIC TPOCTEAGCELS OTY| UVAUN, €M Umopel va
KaBvoTEPICOLY TNV EVNUEP®ON KATOOL WUITAOK TNG KOPOG HvAUNG pHe OtevBuvon
avaykoio o€ pio arotuyio avayvmong g KPuENG UViUNG.

[Mo va unv vdpyet ovto 10 TPOPANUA, 1 ATOTVYIO OVAYVMOONG TPETEL VO TTEPIUEVEL LLEYPL
va adeidoel katoyopntg yypaens. H evarlaxktiky Adon elvar va eléyyovpe ta
TEPLEYOUEVO, KATOYMPNTY EYYPOPNG OE U0 OTOTLYI0 avAyvmong Kol €6V 0gV LIAPYOVV
GLYKPOVGELS KOL TO GVOTNUHO UVAUNG €lval O1B€010, VO EMTPENETOL VO GLVEXICEL M
amOTUY {0 OVALYVOGONG.

e
'iﬁ -ﬁ)%
ey ,
v ** [Tapaosryna

Aivetal 0 aKOAOVO0OS KMOKAG :

SW 512 (R0), R3 s M[ 512 | < R3 (dgiktng kpveng pviung 0)

LW R1,1024 (R0) ;R1 «— M| 1024 ] (dciktng kpvons pviung 0)

LW R2,512 (R0) ;s R2 — M| 512 ] (dgiktng kpvong pviung 0)
Edv ow0Oétovpe pio kpven pviun GREGNS OVTIIOTOYNONG ME  OLEYYPUQT] 7OV
avtiotoyel Tig oevBvvoelg 512 ko 1024 610 1010 PTAOK KOU £vav KOTOOPNTY
eyypopns 4 Aé€emv, 10T N TIPN TOV KataypnTy R2 00 w6ovton médvrote pe T Tium
10V R3;

Anavinon :

AV aK0oAOVONGOLE TNV TPOCTEANGT GTNV KPLEY] UVAUY, €ivol @avepd T umopel va
mpokvyel mPoOPAnua. Metd v amofnkevorn, Ta dedouéva tov kotaywpntn R3
tomofeTovVTOL GTOV Katoywpnth £yypoens. H endpevn eoptwon ypnowonotel tov id1o
deiktn kou givan amotvyio. H gdptmon g 2™ eviodic npoomadei va Oéoer v Tiuf g
0éong 512 otov katayopnt| R2, yeyovdg mov KataAnyel o amotvyio, 6TV TePinT®ON
OV O KOTOYMPNTNG EYYPAPNS OEV £XEL OAOKANPMOEL TNV €yypaen ¢ oevBuvong 512
ot pvnun. Omote, n avéyvoon g devbuvong 512 Ba Bécet T maAld, AavBoouévn Tyn
OTO WITAOK TNG KPLENG UVAUNG Kol otn ovvéxeld otov kotoyopnt) R2. Xowpig tig
amopoitnTeG TPOPLAGEELS, To TeplexOpevo Tov R3 dev Ba givar ico pe ekeivo tov R2.

® Tomo0£TN61] VTO-PTAOK Y10 HELONUEVT] TTOLVI] UTTOTVYIOG

Ta peydrov peyébovg pmiok mepropilovv 10 medlo €TKETAG YOPIC VO UEWDOVOLV TNV
TAnpogopia wov pmopet vo amodnkevtel ot kKpven uvnun. Emmpdcbeta PertidveTon o
pLOUOg amotuyiag pe Tiunue ™V avénon g mown arotvyiog. H Adon diveron pe v
tomoBétmon vro-umiok. ‘Eva bit gykvpomntag, mpootifeton oe povadeg mAnpogopiog
LIKPOTEPEG TOV UTAOK TTOV OVORALovTal VIO-UTA0K. Movo €va vro-pumiok dwuPdleton o
pio amotuyion pvAung. To bit eykvupodtnTog Yopoaktnpilel KOTOW TUAKOTO TOV UTAOK MG
£ykupa Kot o VTOAoma MG U £ykvpa. To yeyovdg 6Tt ) eTkéta Toupldletl dev amotedet
TN Hovadkn €yyomon Ot n AEEn avhkel oty kpve1 pvnun. Emmiéov Ba mpénet va Exet
te0el 10 bit eyxvpomrag. H dwpopd oty mown amotuyiag yio T VTO-UTAOK KOl TOL
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umiok etvar eavepn|. To oynua 4.3.4 moapovoidlel v amodnkevon g etikétag. Edv ta
bit gykvpOTNTOG AVTIKOTOGTOOOVV OO TIG TANPELS ETIKETEG, OMOLTEITOL TEPIGSOTEPN

pviun.

100 1 1 1 1
300 1 1 0 0
200 0 1 0 1
204 0 0 0 0
Tﬁ Th T.Ih TT
Y mop-mhow

Yympa 4.3.4 - H xpven] pvijun dpeong avriotoiynong pe 4 vwo-priok avd priok. To vmo-
UTAoK pmopotv va Bewpnboiv g éva emumAéov  emimedo S1evBuvolodotnong ekTOg omd TNV
etikéto. g devbuvong. Xto 1° pmhok (kopvenr) éxovv 1eBei OAo To. pUTAOK €YKLPOTNTOC,
oodvvapa  Exovv tebel To bit eykupoOTNTOG Yoo £V UTAOK TNG KPLONG UVAUNG. XTO TEAEvTOiO
umhok (tekevtaio ypapun) dev éyet tebel kavéva and ta bit. 1o 2° umhok otig dievbvvoelg 300,
301 éyovpe emrvyio evd otig 302, 303 anotvyio. Xto 3° urhok otic dicvbvvoeig 201, 203 éyovue
emtvyia . Edv dwbétope 16 pmhox pe péyebog vmo-pmiok, 0o ypetaldpootov 16 avti 4 tikéreg.
Xe KPLQES PVILLEG TTOL VAOTIOIEITAL TOTOOETNON VITO-UTAOK, TO UTAOK dgv AoyaplaleTol TAEOV MG
N ehdylotn povddo mAnpoeopiog daKvAoIun Hetad KpueNg Kol KOPG LVAUNG, OAAE ©C T
povada tAnpopopiag mov oyetiletal pe v etikéTa dievhbvvong.

» Kpvoic Mvipueg 2°° emumédov

Me v mpocHnkn evog akOun emTESOL TNG KPLENG UVAUNG HETAED TG OPYIKNG KPLPNG
LVALNG Kot TNG KOPLoG UvAung, N kpuen pvAun 1% emmédov pmopel va givar apketd
piKpn, toon dote va taptdlel pe 1o KOKAo poroyov g ypryopns KME, evd n kpuen
pvaun 2% emmédov pmopel va givor apketd peydln, ®©ote vo. Seopedoel TOAAEG
TPOoTELAGELS TOV Tpoopilovtal yio TNV KUpLo Lviun. Me avtdv Tov TpOTO LEIDMVETOL 1)
160G TNG TOWNG AmoTLYioGC.

Av ko 1 yevikn 10éa TG TPOsONKNG £vOG EMITALOV EMMEOOV GTNV tepapyio Lviung eivat
EexdBapn, mepmAékel v avdivon g anddoonc. Ot opiopol yoo pia KpueY Pviun
dguTépov emumédov dev givar mhvta Eexdbapot. Ag apyicovue pe Tov opiopd Tov PEGOL
xpOVoL TPOcPacng otV KUPL UVAUN YL pel KPpuen  pviun 000 emmédwv.
Xpnoonoldviag tovg cvpforiopotg L1 kar L2 yio vo avapepBodue oto 1° kar 2°
EMMESO AVTIGTOYO TG KPLPNG LVIUNG 1oYvoLY TaL ENG:
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(). Méoog ypovog mpocPaonc otn pviun =Xpovog emrvyiocr; + PvOpog amotvyiogy:
x ITown amotvyiag s

(B). Hown amotvyiog L1=Xpovog emrvyiocr:+PoOpiog amotvyiog 2xIlowvn
amoTVYLOGL 2

Onodte:

(7). Méoog ypévog tpocsfaong otn pviun =Xpovog emrvyiog 1+PoOpég amotvyiog s
X ( Xpovog emrvyiogr: + PuOpoc amotvyioc: x Ilown amotvyiogyz)

Y avtdv tov TOmo o pubudc amotuyiog 2°° emmédov vroloyiletar Pdoel Tov pLOUOD TG
KpLENG pvAung 1°° emmédov.

Ot axo6rovBot 6pot vioBetovVTAL Yio Vo GHGTNUO KPVPNS LVAUNG dVO EMTESOV

o Tomikog pvbudc amotvyiog: Eivor 0 aptBuog Tov amotuyidv 6Ty Kpuen Hviun oo Tov
cuvoAkol aplBpod TV mpoosPhoemv oty Kpven pvAUN. Avtd eivar o pvOpog
ATOTVYI0G 12 TOV TOPOTAV® TOTOL Y10, TNV KPLPH pvAun 2°° emimédov.

o Kaborikoc pvBuoc amotvyiog: Eival o aplfudg Tov amotuyidv otny Kpuen uviun o
TOL  GVVOAKOD aplBuod TV TpocPdcemy oty uvnun mov mapdayovtal ond t KME.
XpNOIHOTOUDVTAG TOVG OPOVG TV TAPOUTAVED TUT®V 0 KaBoAkdg puOudS amotvyiog Tov
2% emmédou KpLPAG PvAUNG eivo:

(0). PuOpoc amotvyiog 1x PvOpdg amotvyiog .,

.
{APAZTHPIOTHTA 6

YnoOétovpe 0t 6g 1000 avagopés otnv pviun vadapyovv 40 amotvyisg oc o
Kpuef pviun 1% emmédov ko 20 amotvyiss o pia kKpveR pviun 2°° emmédov.
IHowor givan o1 drdpopor pvOpoi amotvyiog;

.
{AHANTHZH APAXTHPIOTHTAX 6

O pvOpog amotvyiog (gite Tomkog cite KuOOMKOS) Yo T Kpvey pvipun 1%
emméoov eivan:40/1000 = 4%

o ™ kpoen pvijun 2 emmédov &rovpe 6t

e Tomkog pvOpdg amotvyinc=20/40=50%
o KaBorkog poOpdg amotvyioac=20/1000=2%
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Hopaosryuno

Me Baon to axorovBa dcoopéva, va Ppeite mowo givor 1 emMdPao] TNS KPLONG

pviung 2°° kan 1°° emmédov oyeTikd pe TV Town amotuyiag.

e H 2-0pépov tomoBitnon aviaver Tov ypoévo smrvyios £og 10% Tov KOKAOVL

poroywov T KME.

e Xpovog emroyiocry Yo apecn avriotoiynon=10 kvkriovg poroylov

e Tomkdg pvOpdg amotvyiog 2 Yo Gpeon avriotoiynon=25%

¢ Tomkog pvOp6S amoTvYias 2 Yo 2-0pOP®V GVVOAO- GUGYETICTIKI
T0m00£TNoN=20%

e ITowvn amotuyiog 2=50 KVKAOVG POAOYLOD

Andvinon:

Ta pio kpoeR pvAun 2°° emmédov Gueong avtictoiynong 1 mown anotvyiog 1°° emmédov
glva:
[Mown amotuyiog:-spsuov1=10+25%%50=22,5 kidrhot poloytov

[IpocBétovtag 10 KOGTOG GLOYETIOTIKOTNTAG ALEAVETOL TO KOGTOG emttuyiog povo 0.1
KOKAOVG pOoAOY100 pe Vo mowvn amotuyiag 1°° emmédov v eEAG :

[Mow| amotuyiog-spsuevi.1=10.1+20%*50=20,1 kbrdot poroyiov

SV TpaypatikdTnTa N Kpuen pviun 2% emmédov givorl oyedov TAVIO GUYYPOVIGUEVT LE
mv kpoen uvAun 1% emmédov kar v KME. Avaloyikd o ypdvoc emrvyiog 2°° emmédov
Bo mpémer va eivar évag aképaiog aplpdg kKOKA®V poroylov. Av gipoote TuyEpOL
umwopovpe va meplopicovpe 1o ypdvo emtvyiog Tov 2% emmédov oe 10 kKOKAOVE £hv Oy,
umopovpe Yopw otovg 11 kdkhovg. Mia GAAn emdoyn eivan pio Bertioon mhve oty
KPLON uvAun dueong avtiotoiynong 2°° emmédov.

[Mow1| amotuyiags-spsuevi.1=10+20%*50=20,0 kAot poroyio
IMown amotuyiag-spsuev1=11+20%*50=21,0 kodrckot poroyov *

WHpOKsmévou VO LELWGOVLE TNV TOWVI OTOTLYI0G, LEWWVOLLE TO PLOUO amoTLYioG
™G KPLPAGS uvAuNG 2°” emmédon YPNOILOTOIOVTOG TIG TEXVIKES OV avopépinkoy otny 2"
vrogvotta g evotnrtag ovtig (H peloon tov amotuyidv g Kpueng Hviung).
Avagépovpe 0Tt | VYNAN GLGYETICTIKOTNTA 1) YEVOOGVGYETIGTIKOTITO OTOTEAOVY AVCELG
yoTi xovv pkpn emppon} otov xpovo emttvyiag 2°° emmédon ko yiati pépog Tov ypdvou
npdoPacng opeiletar oTIg amotuyieg otV Kpven pvAaun 2% emmédov. To peyoldrepo
péyebog tov 2% emmédov KpLEAG HVAUNG eEolelpel TIC GLYKPOVGEIS OTOTLYIDV
OLOVELOVTOG 0EQOUEVO GE TEPIOCOTEPO UTAOK, OAANL KO TIG TEPIGCOTEPES OO TIG TKOVEG
arotvyieg. ITapdia avtd T0 TOCOGTO TOV AMOTLYNUEVOV GLYKPOVGEWMV &ivarl akOun
ONUAVTIKO 6TNV Gpeon aviiotoiynon 2°° emmédouv KpueNRG LVALNG.
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TS Mo GAAN Tpocéyyion ot peimon amotuydv eivan N adénon tov ueyéOovg umiok
otig kpopés uvijues 2° emmédov. AvEdvoviag to péyebog TV pmAOK pTopoduE va
aLENGOLVUE TIG ATOTLYIEC GVYKPOVOTG TOV TPAYUATOTOOVVTIOL O HUKPEG KPUPES LVILES
AoV UTOPEL VO UMV VILAPYEL APKETOG YMPOG Yo ToToBETNOM dedopévev Kot Y1 *ovTd TO
Adyo aw&dvetar o puOuog amotuyiog. Emedn avtd dev amotelel mpdPANUa Yo TIG KPLEEG
pviueg 2% emmédov kot eneldn 1 pdoPfacn oty pvAun sivor oxeTikd peydin, peyéon
umiok Tov 64bytes, 128 bytes kot akdun Kot tov 256 bytes givat OnUOEIAY.

~ M. AN okéym avagépetal 6To edv Ola ta dedouéva otny KpueR uvAun 1%
emmédov eivan mavta oto 2° eminedo kpveng pviung. Edv voi, 1o 2° eninedo kpuerng
pvnung Aéyetal Ot €xel v moAveminedn €ykiewotn wwoktnoio. O gykieopdg eivan
oKOmipog yoti etvot cvvéneto peta&d tov povadmv Eieodov/EE60ov Kot Kpuemv pvnudv
(M petadd KpuEAOV PvNUOV Kot vOg Tolvenelepyaotn) Ko pnopel va emttevydel pe tov
éheyyo tov 2% emmédou KpLEHS LVHUNG. To HEOVEKTNUA G OVTOV TOV PUGIKO EYKAEIGUO
glval 0Tt 0 YoUNAGG HEGOG XPOVOG TPOGPACNG OTN VUM TTPOTEIVEL LUKPOTEPO UTAOK Y10,
10 pikpOTEPO 1° eminedo KpLEAG UVAUNG Kol HEYOADTEPO, UTAOK YioL TO peyaAvtepo 2°
eninedo kpoerg pvAunc. To 2° eminedo kpvENg uvAuNG okoOun Bo TPETEL VO AKVPDOGCEL
Oha to 17 emmédov pmhok to omoia toplalovy 610 2% emmédon PThoK ovTIKOOIGTOVTOG
10, KOl TPOKOAMVTAG €161 £vav Alyo vynAiotepo pubud amotvyiog 12 emmédov. Mnropel
EMIONG VO TPOKAAEGEL TEPITTEG AKVPAGELS OTNV KPLeN uviun. O gykAelopog avédvet myv
TOAVTTAOKOTNTO, OTOV  GUVOEETOL pE TNV ektéleon Peitiotomoinong, Onwg o
dgLTEPEHOVG O KPLOT VN XOPIG UTAOK.

OZUpnspacpaan, N ovcio Tov oyedlocpod KpLerg  pvAung 2% emmédov
eElooppomel ypryopeg emtuyiec Ko Ayeg amotvyiec. Xe avtifeon e TV TEQVIKN 0VTH, Ol
TEPLOCOTEPEG PEATIGTOMOMGELS TOV YPTGLULOTOOVVTAL Kol £(0VV BETIKY| EMIOPACT OTIC
emTUYiEg, EXOVV APVNTIKEG EMATAOGEIS OTIS OmOTVYiEG Kol aviioTpoga. [ TG KpLEEG
pvApeg 2% emmédov vEhpxovy TOAD Aydtepeg emitvyieg amd Tig Kpvesg  uvipeg 1%
emmédov. Avt mn Besopnon odnyel oe PEYOAOTEPES KPLOES UVIRES UE VYNAN
GUGYETIOTIKOTI|TO KOl LEYOAVTEPO NTAOK.

3
{APAETHPIOTHTA 7

No amaprtOpfqoeete TIG TEYVIKES OV YPNOLUOTOLOVVTOL YO T1) HEIMON TNG TOIVIS
amotvyiog ™S Kpueng pviaune. Howw amd Tig Ttervikég avtég Oswpeiton n mo
ONUOVTIKT KOl PUE OOV TPOTO avTi €Quppolerar; No cvykpivere TV amdvtioct]
c0ug pe TV vmoegvotnTte mov owPdacarte: «Meiwon g mowig amotvyiag TNG
KPUQONg pvijunoy».
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'y,

= Meimon Tov (POvov EMTVYLOS

"Evog tpdmog yio var BEATIOGOVE TNV aOS00T) TS KPLONG UVIAUNG ELVOL VO LEUDGOVLE TO
HEGO XPOVO TPOCTELUGNS TNG UVIUNG.

O ypévog emtvyiog eivor €vog onuaviikOg Tapdyovtag, yoti ennpedlel to puvOuo
poLOY10V TOL emeepyaotn ®g ENG: GTA MEPIGGOTEPO VITOAOYIGTIKO GUGTILATO O YPOVOG
npdsPaong otn KpuEN pvhun TePLopilel To pLOUO TOL KHKAOL TOV POAOYLOD, AKOMO KOt
oe ekelva TOL GULOTNUOTO 7OV  YPNGLOTOVV  TOAAUTAODS KOKAOVS  POAOYLOL,
TPOKELUEVOD VO TPOCTEAGGOVV TNV KPLOT LVIUN. TN cvvExeln eEeTalovpe 600 Poctkég
TEYVIKEG Y10 TN Helmon Tov xpovov emrtuyiog Kot po fertictomoinon yio T Uel®OT TOv
YPOVOV OTIG EMTLYIES EYYPAPNS.

® 1" teyvikf peioong Tov ypdvov smrvyioc: Mikpi kar amiy Kpveij uvijun

‘Eva tunquo. Tov xpoévov TOL KOTOVOAMVETOL O M0 EMTUYIOL TNG KPLONG KVAUNG
YPNOWOTOIEL TO TUNHO OEIKTN TG S1EVBVVGE®S Yo VoL S1ACEL TV VN ETIKETMOV KO
petd vo to ovykpivel pe tn devbuvvon. Eivar onpovtikd n kpuen pviun va givol apketd
HiKpn vy vo xopdel oto 1010 oAokAnpopévo KOkAmpo pe tov emeepyoot. ‘Etot
amoPeVYETOL 1| TOWN XPOVOL 7oL Tpootifetar Yo TV €€080 amd TO0 OAOKANPOUEVO
KOKAOUO TTPOKEUEVOL Vo EKAEXTOVV Ol €TkéTeg dtevBuvong. Emmpdobeta, mn kpoon
pvnun mpémetl va kpatnBel amAn, onwg dtav ypnouonoteitorl dueon aviiotoiynon. ‘Eva
KOPLO TAEOVEKTNLOL TOV KPLODOV VIOV GUECS avVTIoTOiYMoNG ivar 6T avdAoya pe
oyeodlaomn pmopel vo emkaAlvbel 0 ELeYY0C ETIKETOV HE TNV HETAOOCT TOV OEOOUEVMV.
AVTO LEIDOVEL OTOTELECUOTIKA TOV YPOVO EMLTVYI0G.

» 2" reyviki peioong Tov ypovov srirvyios: Amopvyn puetappacems disbOovens Katd
TH] OLAPKELD OEIKTOOOTNONS THS KPVONS UVIIUNS

H xpoopn pviun mpénet va kavel petdepaon pog weatng dtevbvuvong and v KME oe
po QUOIKY 01eHBLVON YOl VO TPOCTEAAGEL TNV LVIUN.

<A H 1deatr| d1e06vvon avagépetal o o1evbiveelc Bécemv g weatg pvnune. [a
avtfv 0o pidfoovpe otny 4" evotnTa Tov KEPaAaiov.

Mio teyvikn elval vo xpNOUYLOTOI0VVTIOL EIKOVIKEG O1EVOVVGELS Yoo TNV KPLEY LUVHU.
Tétoleg  kpveéc pviueg ovopdlovtor ewKovikég Kpueég pvnues. H o deom
dtevBuvolodotnon efoieipel Tov ¥pdvo HETAPPAcE®S O01EVBHVeE®Y amd o miTuyio
KPLONG PVNUNG.

Kpatdvtog Tig kpu@Eég UviIeg IKPEG Kol OmMAES KOt YPNOUYLOTOLOVTOS TEXVIKES Yo TNV
amopLYN TV kKabvotepnoewv oV amoutel 1 pHeTdPpacn Tng devbuvong, ot emttvyieg
aVAYVOGONG KOl O ETLTVYIES EYYPAPNS YivovToLl YpNYopOTEPES.
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® Behriotomoinon ywo emitvyieg eyypopnis: Zwifvaon epypopdy yia mo ypHYopes
ETITVYIES EYYPAPOV

Ot emrvyiec eyypadv cuvnBmg maipvouy peyahhiTePo YPOVIKO SACTNHA OO OVTEC TMV
avoyvooe®V YTl 1 eTikéTo Tmpémel vo. eAeyyBel mpwv  eyypagoldv ta dedopéva,
SlapopeTikd Bo pmopovoe va yivel €yypaen oe AavOacuévn devbvvon. Mo teyvikn
ypnoonoovuevn otov vroroyioty Alpha AXP 21064 kot ce GAAOVG LVTOAOYIOTEG,
YPNOWOTOIEL TN COANVOON TV gyypapdv. To oynua 4.3.4, ancwovilel v opydvwon
TOV DAMKOU T®V COANVOUEVOV EYYPAPDV.

Apywcd o1 etikéteg ko ta dedopéva dauympilovion £tol ®ote vo dtevBuveiodotnHodv
avegaptnto. Xe pio €yypo@n n Kpuen UVAUN GLYKPIVEL TNV ETIKETO UE TNV TPEYOLGA
dtevbuvon eyypaong omwc cvvnbiCetar. H dwpopd eivor Ot ektedeiton eyypagn oto
TUAUO TOV 0edOUEVAOV TNG KPLONG HUVAUNG To omoio Ppioketatl Kot Tn StdpKe NG
GUYKPIONG NG ETIKETOG. Oa mpémel va ypnoonotel kamowo dAAN devbuvon puéypt M
tpéyovoa devbuvon eyypaeng va Exet kol A eheyydel. To kOAmo glvar OTL M KPLET
pvnun xpnoiponotet 61evBvvon kot dedopEva amd TV TPONYOVLEVT] EYYPAPN 1| OTtoial £xEl
non xaboprotel og pia emrvyio. ‘Etolr 1 Aoy colvoon givat petaéd tov eyypaeav —
N 0evTeEPN QAoM ™G €yypaens ocvpPaivel katd TN SdpKEL TNG TPAOTNG PAoNG TNG
EMOUEVNG €YYPAONS (1] KATA TN d1dpKEWD TG ATOTVYING TG KPLENG Lvhung). I't' avtod to
AOYO Ol EYYPOQES UTOPOVV VO EKTEAEGTOVV O10LO0YIKA 1 piol LeTd TNV GAAN, pia Yo kabe
KOKA0o poroylov yiati 1 KME dev ypetdletar vo mepipévet yio tov EAEYX0 ETIKETOS TPV
mv gyypagn. Ot gyypapéc dev mailovv pOAO 0T COANVOGT 0QOV NON AELTOLPYOVV
TAPOAANAQ LLE TOV EAEYYO TNG ETIKETOC.

Ao KEME
dzdopeve Aefopsa

- Etsfrx

¥
Fammupmig
Eyypi;

¥
Koteyweyms smemazbon
Mg

Yyqpo 4.3.4 — H opydavocn vimikov Yo coinvepéveg eyypapis Eivalr mbavov va Bpebovv ta
{nrovpevo dESOUEVE GTOV KOTAYMPNTN EYYPOPAOV. TE QTN TNV TEPITTOOT, EITE 0 KATAYWOPNTNAS
EYYPAPNG TPOCPEPEL TO VEQ OESOUEVA 1] OAOKAPMVEL T AELTOVPYIO TOV KO GTN GUVEYELL TO. VEX
dedopéva, dafalovtol amd TV Hvnun.

430



Apyrtektovikn Ynohoyiotov |

L=~ Ilapaogryno

Ag vmoBécovpe O0TL éva cvotnuo pvipng ypewaletor 40 kdkAovg poroyrov Yo
nAeovalovta y@po (aYPNOLUOTOINTOS YMOPOS £VOS (POPEN, OEOOREVOV NETA TNV
pop@omoinci tov) ko petapéper 16 bytes kd0e 2 kvxkrovg poroyrov. Eropéveg to
ovotnuo pmopel va mwopéyer 16 bytes oe 42 kvkhovg poroywov, 32 bytes oe 44
KUKAOVG poAoy1ov K.T.A. [Torwo péyedog amd 1o pmhok TG KPLONS pvijung mapéyel To
MKPOTEPO PEGO YPOVO TPOSPaonS Yo KAOE KPV@1] HVijun TOV TOPOKAT® TivoKa:

M¢éyeBog Kpveng Mvijung

MéyeOogumriok 1K 4K 16 K 64 K 256 K
16 15.05%  8.57% 3.94% 2.04% 1.09%
32 13.34%  7.24% 2.87% 1.35% 0.70%
64 13.76%  7.00% 2.64% 1.06% 0.51%
128 16.64%  7.78% 2.77% 1.02% 0.49%
256 22.01%  9.51% 3.29% 1.15% 0.49%

Amavrnon:
I'vopifovpe 611 0 pécog ¥pdvog mpoomélacg diveTan omd ToV TUTO:
Méoog pOvog TPOSTELAONG pviun = XPOVOGS smirvyiag T POOROG grorvziog X TIOWN groruyiog

Edv vroBéoovpe 011 0 xpovog emttuyiog TS KPLEeNG LvNung etvan £vog KOKAOG poAoylon
aveaptnto and 1o péyehog Tov UmAoK, TOTE 0 YPOVOS TPOSPACNS Yoo Vo UTAOK
peyéboug 16 — bytes oe pua kpoen pviun peyébovg 1 KB, Ba siva:

Mécog pOvog TPOSTELAONG pviuy = 1 + (15.05% * 42) = 7.321 kdKAot poroyto0
XPpOvog zmrvyiag = 1 KOKAOG poroylo0

PuOpOG grorvyioc= 15.05%

oW1 grorvyiog = 42 KOKAOL porhoy100

Evd yia éva pmhok peyéBoug 256— bytes oe pia kpuer pviun peyébovg 256 KB o Méoog
XPOVOG TPOCTEAAONG i ELVOL

Méoog yp6vog TPoSTEAAONG iy = 1 +(0.49% * 72) = 1.353 kdxAot poAoyio0
XpOVOG emmvyioc = 1 KOKAOG porOYLOD

PUOHOQ amotuyiog — =0.49%

oW arorvyiac = 72 KOKAOL pOLOYLOD

O mapaxdto nivaxag detyvel 10 HEGO YPOVO TPOCTEAUCNG wiun Y100 OAOL TOL pLEYEON Aok
™G KpLENG pvung. Ot KOToympNoELS e TO. TOVIGUEVA povpa Ypdppata deiyvouv tov
UIKPOTEPO YPOVO TPOSPacNg Kot £Tol Bpickovpe to avtiotoyo péyehog tov UmAok yio
KkdOe péyebog g kpveng pvung. Eivan 32 bytes yio 1 KB, 4 KB kpugég pvnpeg kon 64
bytes yia T HeYaAVTEPES KPLEEG LVIUES. AvTd T LeyEDT elval Kot Ta o010 dtadedopéva
LEYEON UTAOK Y10 ETEEEPYOUCTES KPLONG LVIUNG.
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MéyeBog Kpoong Mviiung

Méye0og Hown 1K 4K 16K 64K 256K
PTAOK  amotvyiog
16 42 7,321 4,599 2,655 1,85 1,458

| |

44 6,780 4,186 2,263 1,59 1,308
64 } 48 }7,605 4,360 2,267 1,50 1,245

| |

128 56 10318 5357 2551 1,57 1,274
256 72 16,847 7,847 3369 182 1353
{APAETHPIOTHTA 8

"Eot® 011 égovpe éva puOpd amotvyiog &violdv Y10 1o mPpoypopupe d0KIUS gee
5% o pvOpé amotvyiog dedopivov 10%. Av To vAOAOYIOTIKO oVoTnua £)el
CPI=4 yopic kaBVGTEPNGELS GTNV UVIUN KOL 1] TOWVI] oroTv)iog sivar 12 kdkAovg
Yo 0Aheg TIS amOTVYIES, VO 0OpiceTE OGO YpNyopoTEPR O «TPEEE TO VTOLOYIOTIKO
oVoTNNO pE TEAELN PVI|UN Kol YopPIiS amoTuyiss.

¥

(fAHANTHZH APAXTHPIOTHTAX 8

H am6d00m TS KPLPNS pvijung diveton o tov e€Ng Tomo :

Xpovog KME =IC x (CPlgursc0n + KOKAOL poroyrod kaOvotépnong pvijpng ava
EVTOM) X YPOVOS KUKAOV poAOYLOD .

O ap1Opiog TV KUKAOV poAOYLOU GTOTVYIOS UVII UGS Y10 EVTOAEG Elvar:

Ap1Opog KOKA®MV poroyL00 amoTvYiag VNG yia evorsc = IC X 5% x12 = 0,6 x IC

Evo 1o dgdopéva givar :

Ap1Opog KUKA®MV poroyo0 amoTvyilag PVING yia sesopsve = IC X 33% x 10% x 12

=0,4xIC

I'vopilovope 0Tv 1 ovyvotnTa @opTtong ko amodinkevong civar 33%. 'Etor o
GUVOMKOS aprOpndg TV KUKAOV KaOvotépnong pviung sivoe:

ApOpog TV KUKA®V KaBvetépnong pvinpung euws = 0,6 x IC +0,4 x IC=1,0 x IC

Av10 onpaivel évag kKOkAog kKaBvotépnong ava evtorn . Tehka :
ZDVO;\JK& CPI Kuﬂuarépno—ng =CPI laﬂ.le‘l’i + CPI = 4 + 1 = 5.

Av dgv vapEel arlhoyn otov aplipd TV EvTOLOV 1| 6T0 pLOR6 TOV poroyLov, TOTE

&poope:

Xpovogc KME ,;; «abvorepioac = IC x CPI \pvoripnone X KOKAOL pOLOYLOD =5
=1,25

Xpovog KME,; \5avicij kpoori pviun IC x CPI 5avuch kpveit pvijpn X KOKAOL poroyrov 4
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AVOKEQUATLOVOVTAS AOITTOV. .. ‘

i)

=H am6do00n TS KPLPNS PVIUNGS avEAveTarl av emTevy0el N nEI®GN TOV ATOTVLOV
KPUONG pvijpng, TG mowijg amotuyiag TG KPLONg pvijung 1 tov ypévov emrvyiag,
ooV To Tpia avtd peyédn abporotikd divovv Ko Tov péco ypove mpocfacng oty
pvipn.

Ant'Tig 7 teyvikég peimwong tov puBpod amotvyiog Ceyowpilovps ekeivn pe Tig
VYNAOTEPES GUGYETIOTIKOTNTES KoL TN KPv@1 pviun 0%pa. Oco mnyaivoope og
VYNAOTEPES OGUGYETIGTIKOTNTES OVEAVETAL 0 KUKAOG POAOYLOD, EVA GTNV KPLQT|
pviun 00pa, TomroBeTovvTon Te PTAOK TOV CTOPPITTOVTOL GTO TNV KPLPY] UVI|UN GE
pia aotvyio.

Ov amotvyieg KpLPNG pviung yopilovrar 6 TPES KATNYOPIES: OVOYKAGTIKEG,
AOPNTIKOTNTOS Kol oOyKpovons. H peimon Tovg mpocavatorileTor 6TIS TPELS OUTESG
KOTEVOOVEEIS pe SUGKOLITEPN TEPITTOGT EKEIVI TNG YOPNTIKOTNTOS.

v,

o ™ peioon t™g mowing amotvyiog OiveTon TPOTEPULOTNTA OTIS GMOTVYIES
avayvmong EVOVTL OTIC OToTUYIES EYYPUPNS 1] YPNOLUOTOLEITOL £VUS KOUTUYOPNTAS
gyypopns. Mio GdAln Teyvikil 7ov ypnolpomoleitor yiwo. TN peioon Tng mowig
amotvyiog givon n xprion kpveiig pvipung 2 emmédov.

INo ™ peioon tov ypodvov emTvyiog YPNOLUOTOLOVVTOL £iTE PIKPES KO ATTAES
RVIILES, EITE EIKOVIKES KPLOEG UVI|IES, EITE COMIVOGT] EYYPUYAV.
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