Apyrtektovikny Yrnoroyiotov I

Evotnra 2: H kpopn uviun koi n Aeitovpyio tng
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Kepdroto 4 / Evotnra 2

'y,

= H xpoen pvijpun
OepnTIKO TAAICL0 AErTOVPYLOG

Koatd ™ obpkela extédeong evog mpoypappatog, ot dladoyikég TpocsPacelg mov yivovion
otV KOplL UVAUN Tpaypotomolovviol HEca omd Eva UIKPO GUVOAO  YEITOVIKOV
dtevBivoemv.

Av16 ovpPaivet Yo 600 Adyovg

1. H amobnkevon tov evioAdV £vOg Tpoypappatog yiveton og dadoyikég BEoeig g
KOplOG UvAUNG, apa 1 emduevn eviodn mov Bo extedeotel Ppioketal cuvnbmg
omv endpevn Béon pvAung. To 1010 ovpPaivel kor pe To dedopéva TV
TPOYPOUUATOV TO 0010l KOt ALTA, TOTOOETOVVTUL G O10d0YIKES BETELS PvnunG.

2. Katd v ektéleon Bpdywv (loops) ot eviorég mov meptlapfdvovtal 6To0 GO
Tov  Ppoéyov  ektehovvionl  Sdoywkd  MOAAEG  @opéc.  Apa  yivetal
eravorapfoavopevn mpodcPacrn tov emeepyaotn otlg 101eg B€oelg pvnung mov
TEPLEXOVV TIG EVTOAEG TOV Bpdyov.

H dwmictwon 611 01 TEPIGGOTEPES OO TIG SOSOYIKES AVOPOPES GTN VALY YivovTal pHésa
amd €vo GOVOAO YETOVIK®V J1evbivoemv ovoudletor opyn TG TOTIKOTNTOS TNG
avaQOPAg 1 ATAG apyn TS TOTIKOTNTOS Kot O10KPIVETOL G€ dVO TOTOVG T TOTIKOTITA
APOVOL KOl TN TOTKOTNTA Y DPOV.

Tomkoétnta ypoévov

Av éva mpoypoupo €xet ovaeepbel oe o dtevbovon pvnung, toOtE LVIAPYEL HEYAAN
mOoavotnTa. vo avoeepbel oe oOVIONO YPpovikd dldotnpo oty 1o devbvvon. Avto
ovufaivel oty TEPITTWON EVOS fpoyou.

TomxotTnTae yOPov

Av éva mpoypoppo €xel ovaeepBel oe o devbovon pvnung, tote VIAPYEL HEYAAN
mBoavotnta va. avaeepbel cvuvropa oe yeltovikég devbivoels. Avto ooufaiver Loyw s
OTOONKELONG TV EVIOADV KOI TV OEOOUEVWIV EVOS TPOYPOUUOTOS O O1000)IKES BeTels

HVIHAS.

A&omoinon g apyNs TS TOTIKOTNTOS 0T TNV KPLOY BHVijun

Ortav yivel aiton tov eme€epynoti| Yo avayvoon 1 €yypaen o€ pio devbouvon g
KOPLOG UVIUNG KO TO TTEPLEYOUEVO AVTNG TG BE0MG OEV VITAPYEL TNV KPLOT UV UN, TOTE
oTNV KPLuen HvAun Oev peTaeépeTon povo to meplexOpevo (dedopéva) avtig Tng
dtevbuvong, aALA Kot To OEGOLEVH TTOV TTEPLEYOVTOL GE YEITOVIKEG O1evBvvoelg Tng. Me tov
TPOTO VT, 1 EMOUEVN aiTnoN TOv emefepyaotn o€ o devhuvorn TG KVPLIG HVIUNG
elval moAv mBovov va eEumnpet el amd ™V KpveN UV, 0EOV TO TEPIEXOUEVO TNG
{nrodpuevng d1evBuvong Ba vdpyel oty kpven pun. To k€pdog oV mepinTtwon av
elvatl n toydTEPT SEKTEPOUMOT TNG EVIOANG YTl 1 KPLON Uviun €ival ToAd ToyvTepn
oo TNV KOPLOL (viun.
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Apyrtextovikr] Ynoloyiotov I

2V Kpue1| Hvnun ektog amd to byte kot ™ AEEN (word), ta dedopéva ival opyavmpéva
o€ UTAOK 1 YPOUUES TNG KpLeNS pvnung (cache blocks 1 cache lines). To péyebog evog
umAox pmopel va etvar amd 8 péypt 64 bytes. Avdioya pe to €i00¢ NG EVIOANG 7OV
exteleitan, umopel va yivel TpdcsPaom tov enelepyaot o€ TOcOTNTA OEOOUEVDV 1o e
éva byte, pe po AéEn N pe éva pumhok. H petapopd Opme tov dedopévav petadd Kopilag
Kot KOG LVAUNG Yivetol poévo o umhok. o 1o A0Yo avtd pimopove VoL avapePOLACTE
0€ UTAOK TNG KOPlog Uviung Bempdvtog 0Tt Kot 1 Koplo pviun eivol opyavouévn e
VONTa UTAOK avtioToryov HeyEBovs e avTd TG KPLENG LVIUNG.

OA()ym ™S opyNS NG TOTMKOTNTOS, €Gv TO PEYEDOS TOL PTAOK TNG KPLONS
pviung dev amotereital and apkeTd bytec, T0TE €ivar oav va punv vTapyEl Kpoen
pvipn.

0 Kpvon pvijun dedopévav - evror@v: O enelepyaostic pnolpomorel dedopéva
Kol gvtorés. Mio kpuv@n pviun mov zwepéyel Kol ogdopéva kor eviorés Oa
TPOKAAOVGE TPOPANOTA GUVAOGTIGHOV GTIV RETUPOPA TMOV CTOLYEIMV TNG TPOG TOV
eneCepyoaoty. o mapaderypo évog emeepyaotic MOV YPNCLUOTOLEL TNV TEYVIKI
coMVOoNns pumopel vo owpaler po evtoa amé T pvipun Kol TouTtéypove va
owpaler 1 va ypaoer dedopéva puag GAAng evroig mov Ppiocketor otn coivoon. H
AVGM €lval 0 SLYOPIOCHOS TNG KPLPNG UVIIUNG OE KPLPY] PUVI|UN] EVIOAMV KOl GE
Kpuon pvipn ocdopévov. ‘Etol, o eneepyaoty yvopilel note avapépeTar o€ pia
o1ev0vven odcdopévov Kol moTE o€ pio OevBuven EVIOADV Kol pmopel va
xpnowponrouosl Eeymprotic BVpeg Yo kGOe avapopd tne.

|
{APAZTHPIOTHTA 1

e No &nyfoetre TL €ivol 1 TOTMKOTNTO TS OVOQPOPAS KOl PE TTOW0 TPOTO
aSlomoLELTAL OT6 TNV KPVON) pvijun;

e No oamopiOuncere TOVG TOTOVS TNG TOMKOTNTUS TS OGVOQPOPAS Kol Vo
eEnynoete ™ SwPopa avapeso 6Tovg TOTOVS 0VTOVS. Na GLYKpIvETE TIg
OMOVTIGELS OO0G ME TNV &votnTe 7ov poOMG owfdcate kor €xel Titho:
«OepNTIKO TAOIGL0 AgrTOVPYiOCH.

i

APAXTHPIOTHTA 2

OupdoTte o€ o0 eMinedo NG 1epapyiog TS pviung PpiockeTor n KpLEN pviun; Av
OVGKOLEVEGTE VO OMAVTI|GETE OTNV EPATNGY 0OVTY], KPIVETAL OKOTIPNO VO
avatpétere oto oynua 4.1.1 g 1" evétntag Tov KeQuraiov avTov.
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Kepdiawo 4 / Evomzta 2

H 082om TG KPLONS pvipNG

H xpven pviun avtietoryet oto debtepo eminedo g epapyiog pvnung. H kpven pviun
tomoBeteiton avapeco oty KOHpa pvnqun Ko tov eneEepyact (oynua 4.2.1), eved otovg
onuepwvovg emefepyaotés Ppioketar otnv Kapta tov emefepyaoctny (oynuo 4.2.2). H
KPLOY UVAUN KATOOKELALETOL OO TPONYUEVO OAOKANPOUEVE KUKAMDUATO, YLl VO
eEaoarilel pikpovg xpodvoug TpodcPaong. ' To Adyo awtod £xel avénuévo KOGTOG.

KEME

Tpo 4.2.1 - Oéon kpoeig pviung:H xpven pvqun mov eéumnpetel tov emeepyaot
tonobeTeitol avapeso oty KHPLOL LV KoL TOV ETEEEPYOOTN.

Edpra EME Edpra Mvijpnc

Ile yi.Am oy

Mugn, yp'iyop ) e

Axp i pm

Ap i

Yympa 4.2.2 - H kpo@n pvijun 61ovg 60y povovg eneepyaotic PpiokeTal 6TV KAPTA TNG
KME
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Apyrtektovikny Yrnoroyiotov I

=" H xpoen| pvium Sev tomofsTeiton LOVO OVAEGH GTOV ETEEEPYAGTH Kol TNV KOpLaL
LVAUN 0ALG KOt OVAUESH GTNV KUpLo Kat dgutepedovsa pviun. Etot 6Aot ot chyypovol
oKAnpot dickot (Kot GALEG TEPIPEPELOKEG CVOKEVES) SLOOETOVY KPVPT LVIT).

210 TEPLGGOTEPO. GLOTNLOTA VITOAOYIGTMOV 1| KPLEYT UVIUN €lval opyovopévn oe pia
roiverineon orofabuion. ITho cuykekpuéva, vdpyovy dVO ETITESA KPLENG LVIUNG:

e 10 lo emimedo kpvons uviuns (Level 1 cache n L1) n eowtepikn kpvopn wviun n
mpwtopyiky  kpven pviun:  (covbmg) Pploketor péco otV KAPTO  TOV
eneEePynoT Ko XL TNV 1010 TaOTNTA LE QVTOV.

e 10 20 emimedo kpopns uviuns (Level 2 cache n L2) n eCwtepikn kpopn pviun n
oevtepevovoa. kpopn wviun: (cvvnbwg) Pploketon 6T UNTPIKA TAOKETO TOL
ovotnuotog (motherboard) 1 og €131 kapto.

H &otepucn kpuer pviun €xet ocuvnBog mOAD pHEYOADTEPT YOPNTIKOTNTO OO TNV
eootepikr]. o mapaderypo éva cvomuo vmwoloyiot umopel va mepiéyelt 256 KB
E0MTEPIKNG KPLPNS VNN kot 256 MB eEmtepiknc (yiMeg popég peyarvtepn).

g7 Xe oplopéveg VAOTOMGELS VITOAOYIOTMV £xel xpnotuomondel emmAéov Kpven
pviun tpitov emumédov (L3).
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Kepdroto 4 / Evotnra 2

'y,

= Asgitovpyicc TS KPLONS PVINuUNG

Oleg o1 Aertovpyleg TG KPLONG UVAUNG EKTEAOVVTAL OO TO VAKO TOVL vroloyioty|. H
KPLOY| HVNUN evepyomoleital OTov O emefepynoTng €KTEAEL Lo EVIOA] 7OV Omoutel
TpocPacmn oty Kvpla pviun. Ot Aettovpyieg TOV EKTEAOVVTOL AVOALTIKE ivart:

Attnon tov eneepyaot Yo avayveon amo puo 0o KOpLag pvipung

Otav 0 emeepyaotig EKTEAEGEL 0L EVTOAN TTOL AmOUTEL avayvmon amd pio dtevbuvon
™¢ KOPLOG UVAUNG, TOTE M aitnom avTh amevBOVETOL GTNV KPLPN UVAUY LE OKOTO Vo
dwmotodel av to mepeyduevo g CnToduevng devbuvong €xel oM petapepbel kat
VILAPYEL GE KATO0 UTAOK TNG Kpueng uvnung. Tote apyilel n Agrrovpyio evromonoy n
omoia EAEYYEL OV O€ KOO0 UTAOK TNG KPLPNG UVNUNG Exel peTapepBel Ko mepiéyeton 1
{nrovpevn devBuvon. Yrdapyovv 500 TEPITTOCELS:

*  Av 10 umhok Ppebel omnv Kpuen pvnun tote avtd ovoudleton "emtuyion TS KPLENG
pvung" (cache hit) ko to mepieydpevo g (ntovpevng drevbuvvong Tomobeteital 6TIg
YPOUUEG OEOOUEVMOV TTOL GLVOEOLV TNV KPLEY UVIUN Kol Tov emefepyaotn Kot
petapépetal ancvbeiog otov emeEepyact (Aerrovpyia avdyvmong) .

* Av 10 umhok dev PBpebel oty kpven pviun tote avtd ovopdleton "amotuvyio TG
KpueNg pvAung" (cache miss). Xtnv mepimtwon avt opyiler 1 Aertovpyia
T0m00£TNONG KATA TNV 0TTOi0 TO UTAOK TNG KOPLUG UVIUNG TTOV TEPIEYEL TOL OESOUEVQL
™¢ {nToduevng d1evbuvong Kabmg Kot To TEPIEYOUEVO TV YEITOVIKMV d1Evbivoemv,
LETAPEPETAL OE £VOL AVTIOTOTO UTAOK TNG KPLENG UVIAUNG, OV TTPpocdlopileTol amd
Kamolo aiyoplBpo avtiotoiynong. Tavtdypova 10 mEpleydpevo g {nrovuevng
devBvvong pvnung tomobeteitan ot YPOUUESG OEGOUEVOV TTOV GLVOEOLV THV KOPLL
pvfiun Ko tov emeepyaoty| kol mpombeiton otov eneEepyaotr. Eniong sivar mbavo
TO UTAOK OUTO VO OVTIKOTOOTNOEL KOTOW0 GAAO UTAOK TOv PBpioKeTanl oTnv Kpuen
LUV OTOTE TPOLYLLOTOTOLELTAL 1] AELTOVPYIC OVTIKUTAGTAONG.

Altnon tov enelepyaot| Yo £YYPOQT] o€ pio 0£6m KOPLOg PViuNG

Ortav o enefepyaotng exteAel por evioAr] mov amoutel eyypagn oe po BEon g Kopog
pvnung tote akoAovbeitan o dadikacio avtictoyn He TV dadkasio TG avayvoonc.
Aniodn N aitnon amevBoveTon GTNY KPLON UvHUN Kot opyilel 1 AE1Tovpyio EVIOTIGHOU
N omoio eAEyyeL av To TTEPLEYOUEVO TNG (NToduEVNg d1evBuvong €xet 1O petapepbel Kot
VILAPYEL G KATO0 UTAOK TNG KPLONG UVNUNG. AV vrtdpéetl emtuyio TNS KPLENG UVIUNG
yiveton amevBeiag n eyypaen o 0éon avtny (Asrrovpyio gyypoong). Av vrmapéet
amotuyio. ™G KPLENG UVAUNG tote apyiler n Asrrovpyio TomoBétnong n omoia Oa
LETOPEPEL TO UMAOK TNG KOPLOG UVIAUNG 7OV TEPLEXEL Ta. dedopéva TG {nrodpevng
devBvvong kabmg kol TV yYeEITovik®v dlevfivoemy, 6€ OVTIGTOLY0 UTAOK TNG KPLONG
pvnung, mov mpoodopiletal amd kdmoo aAyopOupo aviieotoiynong. Eivor mbavd to
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Apyrtextovikr] Ynoloyiotov I

UTAOK 0UTO VoL TTPEMEL VO AVTIKOTOGTNOEL KATOW0 dAL0 umhok mov Ppioketal 101 otnv
Kpuen pviun (AerTovpyio  avTIKOTAOTAGNG). 2T GULVEXEW TPAYUATOTOLETAL ™)
Asrtovpyia yypoonc.

ZOUQ®VO LE TA OVOTEP® 0L AELTOLPYIES TNG KPLONG UVIUNG Etvat:

1. H Aertovpyia tov evtomiopov
ii.  H Aerrovpyia g tomoBétnong
iii.  H Aettovpyia g avtikotdotoong

iv.  HAlewrovpyio g avayvmong
v.  H\euwovpyia g eyypaong

{APAETHPIOTHTA 3
0) No ovykpivere TIG AELTOVPYIES TIC KPLONS UVIAUIS KOl TIS AELTOVLPYIES TNG
Kvprag pviune. Ioweg owopopéc mapatnpeite;

B) Na weprypdyere Tig O10Q0peTIKEG AErTOVPYieS TOV MOAVOV EKTELOVVTOL OTO TNV
KUpa 1] TV Kpoen pvijun. No ovykpivete TNV 0dvinon 6o pe TNV VTOEVOTTA
«Agrtovpyieg TG KPLPNG PVIiUNS».

v) Mropeite va eEnyNoeTe TO LOY0 Y10 TOV 0TOI0 VITAPYOVV GUTES OL OLUPOPES;

{AHANTHEH APAXTHPIOTHTAX 3

o) H xopro pvijun £xer 600 Paocikéc Aertovpyies: TV eyypoaen Kot Ty avayvoon.
H xpoon pvijun £xer Tpeis emmAEov AELTOVPYIES YO TN OLUYEIPIOT TOV PUTAOK: TOV
EVTOTIONO, TV TOTOOETNON KAl TNV AVTIKUTAGTAOC).

v) H xpvon pvipun evepyomorweiton otav o emefepyootis amartei mpooPaon
(eyypoon 1 avéyvoon) oty kKopre pvijun. Exedn n kpvei pviun given tayotepn,
N avalTnon Tev 0edopivov pag o1evduvens TG KOPLOS PVENG, YIVETOL OVOREGH
OTO UTAOK TNG KPLONS UVIUNG 7oV €ivor Ayotepa, (M Kpuven pvipn ivor
MKPOTEPN OO TNV KUPLO), PHE OMOTEAEGHO VO ATOLTOVUVTOL EMTAEOV AELTOVPYIES
YW TOV €VTOmMGNO, TNV TOomo0fTnon (otnv mepimtwon TS yypoeng) 1 TNV
OVTIKOTAOTOGT TOV HEG0UEVOV EVOS PTAOK.

EIH avrictoiynen evéc prhok The KOpLag pvijung 6Ty KPpuen pviun

To péyeBog g kpveNg pUvAUNG eival ekoTOvVTAdEg QPOPES UIKPOTEPO amd OVTO TNG
KOp10G.O1 Yvwotol eneEepynoTés TV TPOSMOMIKAOV VTOAOYIoT®V Pentium, yio mapdderypa
dwbétovv cvvnBmg kpven pvAun peyébovg 512 KB evd to péytoto péyebog g Koplog
LVIAUNG Tov pmopovv va dgxfovv givan mdve and 2 GB. H avénon tov peyéBovg g
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KPLONG UVAUNG EXEL QUECT] EMMTMOON GTO KOGTOG VAOTOINGNG NG, YO TOPASELYLA Ol
emeepyaotég Pentium Statifevran og €101kég ekdOGEIS He Kpuen pviun 2 MB aAld og
VYNAOTEPT TIUN.

OERSLSI’] n Kpven pvipn givor woAd pkpoteP) omd TNV KOpre Oa mpémer va
vaapyel Evag alyoprOpog avtictoiynons Tmv d1Evdivee®v TG KUPLOG pvijung oty
KPUQT| pvijpn.

H petagopd dedopévav amd tnv KOHpLo ViU TPOS TNV KPLOT YIVETOL G PTAOK, GUVETMG
N avtotoiynon 6evdhiveewmy TG KOPLG VNG TPAYUOTOTOLEITOL He aAYopifuovg Tov
AVTIOTOLYOVV O1ELOVVGELG UTAOK TNG KUPLOG LVAUNG GE UTAOK TNG KPLONG LVANG.
Yrdpyovv Tpelg S10popeTikol TPOTOL AVTIOTOTYNONG EVOG UTAOK TNG KUPLOG UVIUNG OTNV
KPLOY VAN Kot Ol TPES awToi TpOTol avtiotoiynons kabopilovv v opyavmon g
KPLETG pvnpmg.

= Kpven pvijpn Apeong avrietoiynong (direct mapped)
€ 0TO TOV TUTTO KPLPNG LVIUNG KABE UTAOK TNG KOPLOG UVNUNG UTopEl vor avTioTotynOel
uoévo e €va GUYKEKPUWEVO UTAOK NG Kpueng uvhiuns. H dedbBvvon avtov tov
GLYKEKPIUEVOD UTAOK TNG KpueNGg Uvnung vroioyiletor and v devbvvon tov pmhok
™G KOPLOG LVAUNG COUP®VA LLE TOV TOPAKAT® TOTTO:

AigvQvveny umiox Kpopns uviuns = (01evBvven umiox kipras uvijung) MOD
(ap10uoc pumiok Kpvenc puvijung)

ansvﬁnuigswl o0TL n ovvaptnon MOD vroloyiler To axéparo vwoérowmo TG
owaipeong 6vo aprOp@v.

= Kpvon pvipn IMpoc Xvoyetiotikn (fully associative)

€ 0VTO TOV TUTTO KPLPNG LVIUNG KABE UTAOK TNG KOPLOG UV UNG UTopEl vor avTiotoynOet
G€ OTOLOONTOTE UTAOK TNG KPLPNG LVAUNG.

= Kpuvoi pvijun Xuvoro-cvoyeTIoTIKI (set-associative)

Ye avtd TOV TOTO KPLPNG UVAUNG TO UWTAOK TNG KPLONG UVAUNG €lvon opyovouéve o
ovVoLo TTOV TO KAOE Eva amd owtd mEPEXEL 6V0 1 mePLocOTEPA umAok. Eva umhok g
KOplog pvnung avtiotolyiletoar oe €va GLUYKEKPHEVO GUVOAO TNG KPLONG UVIUNG OAAG
o1 ouvvéyew pmopel vo tomobetnbel oe 0mo100MmOTE OO TOL WUITAOK 7OV TEPLEYEL TO
oVVOAO avTo. H 61606vvemn Tov GUYKEKPILEVOL GLVOAOL TNG KPLONG LVIUNG VIToAoyileTon
(6mwg Ko oty dpeon avtiotoiynon) and v devbvvon Tov UTAOK NG KOPLUG UVIUNG
GUUP®VO [LE TOV TOPAKAT® TOTO:

AievQvven ovvoiov kpoeis uvijuns = (dievQvven umiokx kvpros uvijung) MOD
(ap1Buds cvvéiwy Kpv@IjS pvijuns)
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Apyrtextovikr] Ynoloyiotov I

Av vdpyovv m umAok péca o kibe chHvoro TOTE 1 KPLEN UViUN ovopdleTanr m-0pOpmv
GLVOLO-GUGYETIOTKT, SNAASN 0 apBlog TV dpOU®V INAOVEL TOV aplOUd TOV UTAOK TOV
TEPLEXEL KAOE GUVOAO TNG KPLPNG LVIUNG.

0)28 pio. KpuveN pvijun HE M GLVOMKGO UTAOK, 1] 6OVOAO GUGYETIOTIKY] KPLQ1|
pvijpun k dpopmv, tepréyel k prrok og ka0e cvvoro ko m/k cvvora.

< H KPLON UVIUN GUECNS AVTIGTOIYNGNG £XEL YOUNAO KOGTOG VAOTOINGNG EMELON
TO. KUKAMUOTO EVIOTIGHOD OV XPNOOTOlEl EAEyyovv TNV debbvvon evog Hovo UTAOK
™G KPLONG UVAUNG, AAG 1 add00N TG Elval YoUnAn nedn eivor mOovo To. PTAOK TNG
KOPLOG UVIAUNG TTOV HETOMEPOVTIOL GTNV KPLOT Vo avtioToyyndovv oto 1310 pUmAoK g
KPLONG LE OMOTEAEGLLO VOL VITAPYOVV TOAAES AVTIKOTOOTAGELS UTAOK (KOOLGTEPNOELS).

H miMpog ovoyeTioTikn) pviun €yl To vYnNAOTEPO KOGTOG LAOTOINOTG €M StobETEL
KUKADOTO EVTIOTIGHOV, TO 0TToio EAEYYOVV TaLTOYpova TNV dlehBvvon OAwV TV UTAOK
NG KPUONG LVIAUNG. AVTOC 0 TOTTOC KPLONG LVAUNG EXEL KOt TNV KOADTEPT atOd00T).

H ovvoro-cuoyeTiotikn pviun amoteAel po evoldpeon Adon petald tov yopuniol
KOGTOLG VLAOTOINONG NG UVAUNG GUECNG OVTIGTOYNONG Kol TG omdd0ocY 7OV
TOPOVGLALEL 1| TANPWOG GULGYETIOTIKY] HUVAUNG. Amotelel tov mo ocvvnbiopuévo TtOHTO
KPLENG LVAUNG Kol 1) VAomoinon g yivetat pe 2 1 4 pmhok avd chvoro (2 kot 4 dpouwmv
GUVOAO-GUGYETIOTIKT))

{APAZTHPIOTHTA 4

a) No amaprtOpnote Tovg S10QOPETIKOVS TPOTOVS AVTIOTOIYNONG TNG EVOS NTAOK
NG KUPLOG PUVIIUNG OTI|V KPVOTN VI[N KO VO TEPLYPAYETE GUVOTTTIKG KAOE Evav
00 GVTOVS. XTNV TEPITTMON TOV OVGKOAEVEGTE VO OTUVIIGETE OTIV EPATNON
VT, KPIVETOL GKOMLHO VO, ETOVOALAPBETE TNV AVAYVOON TG TOPAYPEPOV TOV PHOMS
owpdoate ko &gl Titho: «H avticToiynon £vog Pmlok TG KOPLOG UVIUIS 6TV
KpuQ# pvipn».

B) Na cvoyetiocere ToOvg TPOTOVS AVTIOTOIYN OGS HETACD TOVG, 0OV Bempeite TG
givan eQ1kTo.

)

{AHANTHZH APAXTHPIOTHTAX 4
B) Mia xkpven pviun dpeong avtiotoiynong pe péyedoc m pmwAok, Pmopel va
0copnOsei 611 civar pro 1 dpOPOV GVVOAO-CUGYETIGTIKI] UVIIUN 1] EVOALOKTIKG OTL
nepiéyel m ovvora pe 1 prhok avd cHvoro. AvtioTorya, pio TAPOS CVLOYETIGTIKN
Kpuon pviun pe péyedogc m pmhok pmopei vo OewpnOel 611 givor po m dpopwv
GUVOAO-GUGYETIOTIKY] 1] EVOALOKTIKA OTL mepiéyer 1 ovvoro pe m pmTAOK OvVA
GUVOL0.
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{APAZTHPIOTHTA 5

"Eoto piloa kpo@n pvipn pe 8 prhok Kot puo kKopro pvijpn wov £xel 32 pmiok. H
GUVOLO-GUGYETIOTIKY] 0pyavemon £xer 4 oOvora pe 2 pmhok ava ovvoro. Na
POCOLOPIGETE TN O1EVOVVON TOV PTAOK TNG KPVONS UVI|UNG TTOV TPOSOLoPileL TO
paiok 12 TG KUPOG UVIUNG, YPNOLHOTOLOVTOS KOl TOVGS TPES TPOTovg
avTioToiynonc. Oempnote 611 dev VAaPyEL TimoTa 0T KPLEN pviu (ivan Gdera).
211 GUVELELN VO, ATELKOVIGETE TIG MOAVES TOTOOETIOELS TOV PTAOK AVALOYO NE TO
€100G TNG UMEIKOVIONG Y10 TNV KPLPT] UVI|IU1 KOl VO GUYKPIVETE TV 0TAVIN 0N GOG
pe to oynua 4.2.3.

R
-4

[

{AHANTHEH APAXTHPIOTHTAX 5
o YNV mEPITTOON TNS TAPOS GVGYETIGTIKNG, TO PAAOK 12 TG KOpLag pviung
pmopel va pmer 6t 0£01 0T010VONTOTE U0 TO 8 PTAOK TS KPLPNS UV UNG.

e Me v Gpeon avticToiynon, to pumiok 12 pmopeil vo TomoBetn0ei povo oto
pmiok 4 (12 mod 8) g KpveNg pvipnG.

e XTNV AEPITTMON GUVOAO-GUOYETIGTIKIG KPLPNG UVIUNG TO UTAOK EMITPETETOL
va. Tomo0etn0ei omovonmote péoa oto ovvoro 0 (12 mod 4). Mg V0 prrok ava
6UVoLo, 0VTO onpaivel 0T T0 prhok 12 pmopel va ToroBetn0Oei 1] 6t0 phok 0 1
670 puAoK 1 Tov cuvorov 0 TS KpLENS pvipNG.

210 oypoa 4.2.3 anewkoviletar or mOavéc TomodeTnoeg TOV PTAOK avdroya pe To

€100¢ TNG ATEIKOVIGNG Y0 TV KPVQT] pviua).

374



Apyrtektovikny Yroroyiotov |

Mirpwg

Zuo peTw TR Apasyg AviisTo i omg Zivoho Zus perwoe T
To priow 12 pmopei To prhok 12 pro peive To prdow 12 pmo pei va
vir TomoBeTyBei to-moBeryBel pive oo to-moBeryBel movron
THVTOD prhow 4 oo civoio 0
(12 mod8) (12moed4)
Amiuic 01 33 4567 Amtusc 01 23 4567 Amtusc 01 23 45 67
wstax aslow s -

Kpvon
uviun
Ziwhe:r O 1 2 3
OvdevBiveey mhoeie vy prhow
Amguse 01 23 4 56738 1011121314 15 16 17 1319 2031 222324 2526 2738 29 3031
wmlow
Kaipwx
pviipn

Yynpo 4.2.3 — YrmoOétoope apyltkd 6tv m kpven pviun sivor édosw. Ov tpeg THmor
opydvoong g Kpueig pvipng @aivovror omd aprotepd mpog to 0eid. H ovvolo-
GUGYETIGTIKY] GUVOVALEL KATOWN OO TO YOUPUKTNPLOTIKG TG GUEGNS AVTIOTOIYNONG KU TNG
T peg cvoyeTioTiki. H 6uvoro-cuoyeTioTiki opydvoon £yl 4 6Ovoha pe 600 NTAOK Ova
60voA0 (2 — pOH®OV GVVOLO-GUGYETIOTIKI]).

""‘»k:i-';f'Emv TPAEN, Ol KPLEEG UVAUEG TEPLEYOLV EKATOVIAOES WTAOK KOL Ol HVNLES
KOO0 EKOTOUUVPLOL OO QVTAL.

2%
-t TIapadstyno

L.

Ozopovpe 0TL ELovpe évav VAOAOYLGTY] TOV SroOETEL:

e  Kvpwo pvijpn pe péyebog 32 bytes

o  Kpvon pvijun pe péyedog 8 bytes

o To pmwhok TG KpLPNS pviung éxel péyebog 1 byte
Eletalovpe TIG TEYVIKEG GVTIGTOUNONG YO TO MAAOK TNG KUPWOG UVIUNG e
o1ev0vvon 5.
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Andvinon:

= Kpvei pvijun ApEcng avTioToiynong
To pumhok g KOplag pvnung pe dievboven 5 (1 00101, oto dvadiko), Ba aviicTorynel
0TO UITAOK TNG KPLONG LvAUNG pe dtevbuven S MOD 8=5 (1 101,).
210 1010 UIAOK OUMG TNG KPLONG UVIAUNG UTOPOUV Vo, avTioToynBohv Kot To. PITAOK TG
KOplog pvnung pe dtevbovon 13 (M 01101), 21 (q 101012), 29 (4 11101,) dedopévov
6Tt 13 MOD 8=5,21 MOD 8 =5 ka1 29 MOD 8 =5.

Kipia pvipg ‘Eva epdnuo mov dnuovpyeitot
fazuBuvoag givor méoa pmAok NG KOPLoG
hdrthoac LVALNG UTTOPOVV va,
ggggf avtiotoynbovv oto do umAok
00010 ™G KPLPNG LVNUNG.

00011 H oamdvimon  Ppioketar  av
BUL00 , ,

T o Swopebel 0 apOUdC TV PTAOK TG
BOL10 ] ‘fF‘-“]F*’l l""“"'IF'I KOPLOG LVAUNG HE TOV aplBpd Tmv
T Mo hmlox g kpuefig  pviung.
O1001 . Anhadn 32/8 = 4.

gigi? ng Moc opog o vmoloyiotis Oa
SII00 ] voloyicer amé TNV owevOvvon
01101 ~—— oll TOV PUTAOK TNG KUPLOIS MVIAUNG
BIL10 100 ,

BIIIT T ™V d1evlvvon TOV pPTAOK TNG
TO600 110 KPLONs mov B mpémer va yivel
iggfé 221 1 ovTIeTOiYNGT), 0EdONEVOL OTL 1)
TO011 oev@vvoerg eivor oto dvudKO
- cicmnpa

10010 [Mopoammpovpe o6t 1 dvadikn
ii;éé 8l81')01:)\/(51’] 1912 TOV LLTEXO’K ™mg
L1001 Kpupng  pvnung  HmopeL  va
11010 mpocdloplotel  amd  Ta  TPin
ﬂféé — Myodtepa. oNUAVTIKG ynoio TV
TII01" dtevfdvoemv mov £yovv To PTAOK
ASAL mg  Kkoplag  pviapmg (00101,

. 01101, 10101,, 11101;) ta omoia
Umopovv va. avtietoyynbovv o€ avtd.  AnAadr 0TO GLYKEKPYEVO Tapddelypa To Tpio
MyoTEPO onuovTikd ynoeio Kabe devbuveong evog umhox g KOplag pvnung kabopilovv
T 61evhuvon Tov PUTAOK NG KPVENG 6TO omoio umopei va avtictoyndei. To yned avtd
amoteloOV 10 medio AgikTn g devbvvong.

‘Eva emimhéov mpdPAnpa givor 6Tt emedn og kdbe PIAOK TG KPLONG UVAUNG LTtopohV va
avtioTorynfovv TOAAG UTAOK TNG KOPLUG, 1 KPLOY| LVALN TPEREL Vo £YEL TV IKAVOTNTA
Vo SLOMIGTAOGEL TO10 OO TO, UTAOK NG KVptag Exel avtiotoyyndel. To mpOofAnua Adveton
pe v vmapén evog mediov eTIKETAG otV dtevbuvon kdbe UTAOK TNG KPLONG LVIUNG.
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270 GUYKEKPIUEVO TOPASELY O TOL VO TEPIGGATEPO CNUAVTIKA Ynoio TG dievduvong tov
UTAOK TNG KOPOG UVIAUNG  HTOPOVV Vo ¥PNOYoTonfovy  yio ToV TPocdopiopd Tov
GLYKEKPYEVOL UTAOK TTOV €YEL avTIoTOLYNOEL.

o Ymy mepintwon wov to uéyefog Tov UTAOK THG KPUQHC UVIUNG EIVOL LEYAADTEPO
omo &va byte, 10te o0 Miyotepo anuavtike yneio. s oievBovens mpoodiopilovy 1o wEio
UETOTOTIONG, Onloon T Béan tov byte uéoo oro umiox. Amo 10 VWOAOITO TUNUO THS
o1evbvvong, Tpoaoiopiletor 10 mEAIO OEIKTH KOl TO TENLO ETIKETAG.

= Kpvgn pvijpn IIMpoc Xvoyeniotiki (fully associative)
e auTO TO €100¢ KPLONG LVIUNG O€ KAOE UTAOK TTOL TEPLEYEL LITOPOVV VO OVTIGTOLYN 00OV
OAOL TOL UTAOK TNG KUPLOG UVAUNG. ZVVETMOS TO UTAOK TNG KOpLag Lviung pe devbovvon 5
umopet va tonofetnBel oe 0MO10INTOTE UTAOK TNG KPLONG UVIUNG.

= Kpogi pvijpn Xuvoro-GUGYETIOTIKY 2- dpOU®YV

H ovvolo-cuoyetiotikn kpuen pviun 2 dpdumv givor opyovouévn oe chHVOAN Kot TO
K@0e cuVoLo TEPLEYEL VO UTAOK.
YOVETMG GTNV KPLON UVIIUT TOL TapAdelylaTodg pag vdpyovy 8/2 = 4 chvora .
To pmhox g KOprag pvnung pe devboveon 5 (1 00101,) Ba avricToymbel 6to0 GHVOLO
™g KpLENG pvnung pe dievboven S MOD 4 =1 (1 01,). Méoa 6t0 cuvoro avtd pmopel
va avtiotoyyn el o€ 0mo10dMmote 0md T0 SVO UTAOK OV J1ABETEL TO GHVOAO.

M =hon 210 1010 oVVOAO OU®G TNG KPLENG UVAUNG UTOPOLV  Va
Kipwrg pvii pms avtiotoynBovv Kot To. LTAOK TNG KOpLag Lvinung e dtevbovvon 1 (M
oooto 00001,), 9 (q 01001,), 13 ( 01101y), 17 (1 10001y), 21 (\

Qoool
00010 10101,), 25 (M 11001,) wxor 29 ( 11101,) dedopévov OTL M
Egi';; daipeon tov apOuodv 1, 5,9, 13, 17, 21, 25, kot 29 pe 10 4 pog
TOL0L - divovv voromo 1.

BOL10
o011l
[N TaTu%]
BI001 ] - Epvgpsn  pvijp

0Lo10 Saprip

OL0IT Towod  Mxlox O hxhox 1
[ ¥]
0L10l = 1]
GILI0 5L
0ilill 10
LO600 [1T
L0001
LOo10
L0011l
TOI00
o101l =
L0110
IOILL
11000 )
Ligol #
TIOI0
11011
L1100~
L1101
L1110
L1111
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Gﬂaparnpoﬁps 0TL M dvadkn devBuvon 01 ToV GUVOAOL TNG KPLVPNG UVIIUNG
pmopel va mpocodlopreTel 0md Te 000 Ay0TEPE SNUAVTIKA Yi@io TOV d1Evdivesmv
oV £(0VvV TO PTAOK TNG Kuprog pviung (00001, 00101, 01001, 01101, 10001,
101015, 110013, 111013) wov pmopovv va. avticToyfovv o€ avtd To 6vvoro. Ta dvo
aVTa YN@io aroteLovy T0 TESGI0 TOV dciktn. Ta Tpio TEPLOGOTEPO GNUAVTIKG Y@l
KGOe owevOvvong pmopovv va  ypnoyomoun0ovv Yo TOV TPOGOOPIGUHO TOL
OUYKEKPLUEVOD PTTAOK TTOV €YEL AVTIOTOLYNOEL KOl 0T0TELOVV TO TEDI0 ETIKETAC,

IiJ'EB."L. -
AU Mapaderyna

‘Eocto kpuen pviun dueong avtietoiynong pe 32 umhoxk, peyéboug 2 bytes 1o kabéva ko
KOpa. pviun devbuvolodotmuévn katd byte, n omoio mepiéyxer 512 bytes. Edv o
eneepyaotig {nmoet va dwPdoet to mepeydpuevo g devbuvvong 128 g Kvplog

LVAUNG, M ool dev £xel O HETOPEPDEL 6TV KPLON pviun, Tt 0o copPei;
Andvtnon:

Epocov 1 kbpla pviun eivar drevBovvolodotnuévn katd byte eved n kpuen amoteAeiton
amd umAok peyéfovug 2 bytes, d00 dtadoyikég d1evBHVGELS TG KOHPLAG LVIUNG OVTIGTOTOVV
010 010 umhox g kpvenc. Na mapdoetypa, ot dievBHvoelc 0 kot 1 g KOpLag PvRUNG
avTIoTOL oLV 6T0 UTAoK 0 TG KpveNg oto 1o kat 20 bytes avtictolya. Emopévmg, 6tav o
enefepyootig (nmoetl va dwfdost to mepieydpevo g oevbuvong 128 g kdpiag
pviung, n omoia dev €xel MoM petapepbel oy KpLEY PvNuUY, TOTE N drevOvveN UTAoK
™G KPLENG pvnung otnv omoia Ba petapepOel vroroyileton cOUE®VA HE TOV TOTTO TNG
dueong avtiotoiynong, 6mov Oumg M oevbvvon g KHplag pvAung Supeiton S 2,
oniaodn pe to péyebog tov pmrox.: (128/2) mod 32 = 64 mod 32 =0

Extog 0pmg amd to mepiexdpevo g devbuvong 128 g kuplog ving HETAPEPETOL KO
T0 mePLeOpeEVo G 129, dedopévov 6Tt To péyeboc Tov pumhok eivon 2 bytes kot 6Tt 1GYVEL

- L129/2] mod 32 = 64 mod 32 = 0,6mov 10 ovpuporo LJSnXo’ava NV TPOG TO. KATW
GTPOYYLAOTOINGT TOV AMOTEAEGLOTOG TG OLOUPEDTG.

210 oynuo mov akolovbel answoviletal | avtictoiynon tng devbuvong 128 g kdplog
LVAUNG G KPLOT Lvnun Gpeomg aviietoiynong pe 32 umhox tov 2 bytes.
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0
ApBpd
WE?LDLLD'; Ewvte 1o Bwte 2o
0 50 -3
127 10
128 50
129 =2
21
511 - Kpogmh Mwiiun
Evpuz Marum

To vrdlouro g aképaing dtaipeong g devbuvong da 2, dNADVEL GE TO10 byte Tov
umAok Bo tomoBetnel 10 TEPLEYOLEVO TNG.

H 1e90vven TV umhoK 6Ty KPLEN pvijun

KdéBe pumhok g xpoveng pviung dwbéter pia devbovon. ‘Eva tuiua g devbuvong
avTNG xpnotponoteital yo ™ oevbuveroddtmon (apibunon) Tov pumhok mov dabétetl n
kpuen pvAun. To tunqua avtd ¢ devbuvong evog pumhok ovopdaletor medio d€ikT.
2V TEPINTOON MOV TO UMAOK €lvol OpyovoUEVa G GUVOAD (GLVOAO-GLGYETICTIKN
KpPLEY pvhun) to medio deiktn mapéyxel v apibunon tov cuvorwv. To péyebodc tov
nediov deiktn e&optdTon amd 10 TANOOC TOV UTAOK N TV GLVOA®Y TOL SLUBETEL 1] KPLET|
pviun.

IMa va propet va dtamotwbet mo1o amd tor uUTAOK TG KOPLOG LVAUNG £xeL NON petapepOel
o€ £vo, LTAOK TNG KPLENG LVAUNG, N dtevBuvon kdbe pmlok g Kpueng LVNUNG TEPLEYEL
EMIAEOV éva TESTO ETIKETOG.

QTO e0i0 ETIKETOG YPNOCLHOTOLEITOL KOTA TN AELTOVPYIO TOV EVTOMIGUOV
(oVYKPIVETAL) KOl EVI|HEPAVETOL KOTA TN AgLToVpYio TG TOT00ETNONG NE TV ETIKETO
TOV VEOU PUTAOK oV TomofetTeitar otn O¢on avTi).

2V KpueN UVAUN OR®OG UTOPOLV VO VITAPYOVY UTAOK Omtd TPONYOVUEVO TPOYPOLLLLOTOL
OV £YEl TEAEWDOEL 1 EKTEAEGN TOVLG KOU VO €QOoLV TNV 010 €TIKETOL [LE OLTH TOV
avalnteital. Zuvemmg 1 KPUQN UV TPETEL VAL £XEL TNV IKAVOTNTO VO SLOTIGTOCEL ALV TO.
UTAOK OV TEPLEYOVTOL MO GE OLTH GVIKOLV GTO TPOYPOLUO TOV EKTEAEiTOL M OF
molootepa Tpoypdupata. To mpoPAnpa ovtd AVvetal pe v VmopEN evOc yi@iov
gykvpotnrog (valid bit).

OTO ynoio eykvpotnrog (Valid bit) eréyyeron kotd T Aertovpyio TOvL
gvromopov kKou otav Exel tedel (Exer Tipn 1) 10T€ TO PTAOK GVTO AVIKEL OTA TPEYOV
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apoypappo Sw@opetTikd (6tav &rer Tipn 0) To PTAOK OVKEL OE TAAULOTEPO
apoypappa. To yneio avtdé tiBeTon KaTd TN ALrTovpyia Tng TomoBétTnones. Katd v
eKKivon &veg vEov TPoyPAPpPaTOS TO TEDI0 EYKLPOTNTOS OAMV TOV UTAOK TG
KpuO#g pvipng pndeviCetan.

2UVeEndS KAOE UTAOK TNG KPLONG LVIUNG £XEL TNV TOPAKATO YEVIKTY dOUN:

V bit | Enikéta | Asinrng Arbopiva |
e ——— Hsdio ArstBuvveng -

Ta tpia TpdTa TEdio amoteAovV T0 TEdi0 TG devHLVONG TOL UTAOK

.;;,g‘%’
BN Mopddaryna

Yoveyilovtag 10 TOPAOELYRO NE TOV VTOAOYIOTY TOV droBéTel kKOpra pviun 32 bytes,
Kpvon pvijpun 8 bytes kon péyeBog pmiok 1 byte, yia T dopun £vog pmTAoK TS KPLONS
HVuNG £xovpe:

Kpvoip Mvyuny dusong avrioroiynong
Ta umlox s kpveng uviuns Bo. Exovy ™y TaparaTw doun :

| V bit Enukéita Agiwrng urhox Azdopivae |
1 bit T2 Bif —— 1 b — 1 byte

Kpvon uvijun mlipwg coeyeTioTIiKy
To umlox s kKpveng uviuns Bo. Exovy ™y ToPaKaTw ooun :

V bit Etksta 5 bat Acdopsve
roit | - 5 bit > | 1 byte

20V0A0-0voYETIOTIKY KPLOI ViUl 2 IPOUMY

2e o0 TO E100G TS KPOPNS UVIUNG TO. UTAOK THG KPOPNS UVIUNG EIVOL OPYOVOUEVA GE
obVolo. Kol To0 KOBe GUVOAO TEPIEYEl DO UTAOK.ZVVETMS TO. UTAOK QUTHG THS KPUONS
Lwnung Bo. Exovy ™y TapordTw doun :

T IY RO ——————-7 > ———— &t MTAOH ——————C >
Anxryc oovodow | F Eransru Azdopsva V| Erwdima Azbopsve
2bit I 1 bit I byta I I bt I byta
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fAPAZTHPIOTHTA 6

"Eot® kOpra pvijpn peyéBovg 64 KB ko givon digvBvoverodotnuévn kata byte. H
Kpven pviun givar peyéBovg 1KB ko 1o ka0e prhok £xer péyebog 1byte. Na
POcO0PiceTE TOV 0PON6 TOV 01EVOVVOEMV TG KUPLUS UVI|UNG TOV OVTIGTOL(OVV
0TO 1010 PTAOK/GUVOAO TNG KPVPNS UVIIUNG, GVALOYO. LE TNV 0PYAVAOCT] TS KPVOPNS
pviung (vo £eTdoeTe TIC TEPTTAOGELS i, i, iii ko iv), 6ov:
i.  KpveN pviun Gueong avriotoiynong,

iil. oUvolo-cuoyeTIOTIKY] KPLON pviun 2 dpop@v,

ili.  ©6UVOLO-GLOYETIOTIKY] KPLOT pvijun 4 dPOPOV Kot

iv.  TAMPOS GVGYETIOTIKY] KPLOT] pUvijun.

/KAHANTHEH APAXTHPIOTHTAX 6

Ka0e pmhoxk tg kpveng pviung éxer péyedog 1 byte ko n kpoen pviun 1KB 1
1024 bytes, omtdte oty KpvP1 pvijun wepiéovror m=1024 priok. H kopro pvijun
&xer péyedog 64KB, omote: 64KB = 6471024 bytes = 65536 bytes.

Emopévog, n kopra pvijun wepiéyel 65536 oevBivvoeis tov 1 byte.

IIpoxepévov va Tpocoopicovps Tov aplOpd TV d1eVOHVOEMV TG KOPLOG UVI|UNG
OV OVTIGTOL(OVV GTNV (010 01E00vveN TS KPLONS pviiung, Aappfdvoope vroyn
o TV 0pyaveon TS Kpuens pviuns. Eropévag yo ka0e opydvmon égovpe:

i. Zopeove pe v dpueon avrictoiynon, kade o1evOvven TG KUPLOS pviuNg
pmopel va avtiotoyn0el 6 éva cuykekpipuévo priok and ta 1024 g kpuveng
pviung. Onéte 6710 1610 PTAOK TNS KPVPNG HVIUIS AvTIoTOL0VV 65536 / 1024 =
64 devBvveelg TG KUPLOG pviunc.

I'eviké o€ pio KpLEN pviipun HE M GLVOAIKE PTAOK, 1] GVVOLO GUGYETIGTIKI] KPLON
pvijun k dpopv, tepréyel k prrok og ka0 cvvoro ko m/k ovvora. 'Etol £govpe:
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L9
CﬁAl’[ANTH):.H APAXTHPIOTHTAX 6 (cuvéyewa)

ii. ZTnv ovvoro cvoyeTioTiKI] KPpLEN pviun 2 dpopwv pe 1024 cvvoMkd pmiok,
agpréyovrar 1024 / 2 = 512 ovvora. Onote 6TO 1610 GUVOLO TNG KPVONG UVIUNG
avtiotoryovv 65536 / 512 = 128 devBivoels TG KOpLag pvijpne. 2616060 KG0Oe
01ev0vven propel va avriotoyn0sei o éva amd Ta 2 prhok £vOg GuvOAovL.

iii. XtV 6Vvolo cvoyeTioTIKY] KPP pviun 4 opopwv pe 1024 cuvoMkd pmiok,
aepréyovron 1024 / 4 = 256 ovvora. Ondte 6TO 1610 GUVOLO TNG KPLONG UVIUNG
avTioToLovv 65536 / 256 = 256 devBivoels TG KOpLog pvijpne. Qot16060 kda0e
o1ev0vven pmopei va avriotoyn0ei o éva amd ta 4 prhok evog Guvorov.

iv. ZTnv AMpOS GLGYETIGTIKI] OVTIGTOIYNGT), KAOE d1E00Vven TG KOPLOS pPviiung
pmopei va avriotoyn0ei og omorodnmote and to 1024 priok Tov €vog Guvolov
™S KPuens pviuns. Omote 6to é€va 6OVOAO TG KPUQONS UVIIUNG OVTIGTOLOVV
65536 / 1 = 65536 owevBOvoelg ™S KOpLog pviuns. Qotdco kaBe devOvven
pmopei vo avriotoyn0sei og omorodmote 06 o 1024 prrlok Tov GLVOLOL.
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= H Lertovpyla TOL EVTOTIGNOV

H Aertovpyia Tov evromiopov, 6mwg £xel avoaeepbet, apyilel 0tav o emeepyaoctic extelel
EVTOAN OV OmoTEl TPOGPOOT) GTO TEPIEXOUEVO UG d1EHOVVOTG TN KOPLUG UVAUNG KOL T
aitnon avt) petagépetar otnv Kpuen pviun. H Agitovpyia tov gviomicpold okomd €xet
Vo Sl0MOTMOGCEL OV TO UTAOK TNG KOPLIG UVAUNG TTov TeptEyet T {nroduevn dievbuvon,
&xel NoN petapepbel oe €va avtioToyo UTAOK TNG KPLEPNG KOl CUVETMOG TO TEPLEYOUEVO
™™g Cntovuevng devBuvong vmdpyer Mo péoa oty kpven pvAun. Ta Pruata tov
EVTOMIGLOV &lval:

1. Tunparomoinon
H {ntovpevn dievbuvon g koprog pviung xopileton oe tunpato apyilovrog amd
T0 MYOTEPO GNUOVTIKO bit TG d1evBuvong.

i.

ii.

iii.

Apyikd yopiletor 1O TUNUO TG METOTOMGNG TO  OmOIO
YPNOLUOTOLEITAL HOVO ©E TEPIMTMON EMTLYIOG YL TNV ETAOYN TOV
TEPLEYOUEVOL TG avTioToyNg dtevbuvong Héca amd TO UTAOK T.) YioL TV
gmhoyn tov 5% byte péoo amd éva umhok pe péyebog 8 byte. O apBudg
Tov bit mov amoteAovv avtd TO TEdio e€aptdTor amd 1o péEyebog TOv
UTAOK.

Yrdiorne vurfue Awvfovenc Merardmon |

To vmolomo TpHa TG O1evBvvong avaioyo pe To €100 TS KPLENG
pvAuNG umopet vao dapedet og 000 TUNUOTO TO TUNUO ETIKETAS KOl TO
TUMLLOL TOV OEIKTY).

Enxéra Aseiwrrc Merardmoy

21 ovvéyewo yopiletal To TUHO OEIKTN TO 0TOi0 YPNGLOTOLEITOL Y10l
NV €TLOYN TOL GLVOAOV(T] TOL UTAOK) TNG KPLPNG UVIUNG TTOV TEPLEYEL
o umlok mov mpémel va eheyyBovdv. To péyebog tov mediov cwtov
e€aptaTol amd Tov aplipd TOV GUVOAMV/UTAOK TNG KPLENG UVIUNG.

Ta vmorouwra mALov onuavtikd yneio g oevbuvong amotehobv 10
TUNULO ETIKETOGC.

2. Emiioyn tov 6ovoiov §j tov umiok
Amo to medio deiktn vroAoyiletal To GHVOLO 1) TO UTAOK TNG KPLONG LVIUNG.

3. XVykpion
To medlo €TKETOC TOV GLYKEKPIUEVOL UTAOK TOL €xEl eMAEYEl amd TO mEdio
deiktn g devbuvong ocvykpivetal pe TO AvVTIOTOWO TUAUO ETIKETOS TNG

383



Kepdroto 4 / Evotnra 2

devBvvong g Kuprag pvnung v va damotmbel av givar ica. Ewdwdtepa yuo ta
Spopa €101 KPLONG UVIAUNG OYVEL:

= Kpvon pvun wdijpws eveyetiotiky: O éheyyog g €TIKETOS YiveTon
TOVTOYPOVO GE OAOL TOL UTTAOK TNG KPLONG VNG,
= Kpvon pvAun oovvelo-evcyetiotikij:.. O €Aeyxoc G €TIKETOG YiveTon
TAVTOYPOVA GE OAN TOL UTAOK EVOG GLVOLOV.
Tavtdypova pe Tov EAeyY0 TOL TESIOVL ETIKETOG EVOC UWTAOK EAEYYETAL KO TO TESTO
EYKLPOTNTOC TOV

®» ATOTELEGO EVTOTIGHOD

Av 100 To puhox (1] Yo To Aok Tov 6uvorlov) ov kabopiletar, Bpebdel 6TL N eTikéTO TOV
etvan ion pe 10 medio eTkETAG TOV TPOKVTTEL Od TV TUNUATOTOINoN TNg {nTovpuevng
devBuvong g KHpag PVvNUNG Kot To yneio eyKupoOTNTAG TOL UTAOK givorl 160 pe éva
(V=1) t6te érovpe emrvyio TG KPLENG UVIUNG, OLLPOPETIKA OV TO YNOIO EYKVPOTNTOG
elvar unoév (V=0) 1 1o media eTIKETAG SPEPOVYV TOTE £YOVE OMOTVYIO TNG KPLONG
HVAUNG.

Av 10 0OmOTEAEGUO TOL EVTOMIGHOL &lvan emtvyion tote apyiler n Astovpyion ™G
avayveong, evo av givatl arotvyio apyilel n Asttovpyia g TomodEToNG.

Hopaodosryno

Yno0étoope 0T Swbétope éva vmoOAOYIOTH| pE TO TOPOKAT® oToyEio: 1 KOpo
pvijun éxer péyedog 1 MB (22 bytes), 1 kpooi pvijpn éxer péyebog 1 KB (2'%) ko To
néyedog TV pmhok mov mepiéysl, sivar 8 bytes (2° bytes). Avté onpaiver 6TL o
oevfuveelg g KVpLag pvijung £xovv pikog 20 bit. H kpoen pviun amoteieitar and
2'%2* = 27 pmhox 1 128 pmhok. Na mpoodiopicets Ta Pripate Tov evromopov Y
KGOe pio amd TIC TOPUKATO OPYUVAGES TNG KPVONS UVIIUNG Yo OiTioen Tov
ene€epyaotn amo T dievBuvon koprag pviung (SF012)6 .

Anavinon:

W Kpogij Mvijun ducons avtietoixnons

H wunuazoroinon pag o1e00ovons e kopiog uviung opyilel omo ta A1yotepo onuovTiKd,
yneio e 01eDBVVeNS Kot GOUPWVA UE TO. TOPATOV® YPIVETOL G ECHG:

Ano ta 20 bits pag oievbovong wviuns to 3 Aryotepo onpavTIKG amoTeAODY 10 TENLO
uetaromions kor kabopilovv v dievBvven tov byte uéco 6To UTAOK THS KPLPNS UVHUNG.
To emoueva 7 amotelodv to meoio ocikty ka1 kabopilovy 10 UTAOK THS KPOYNS UVAUNG TOD
avtigroiyel oty oevBovan avty eva ta vwotoimo. 10 bits (20-7-3) kabopilovv v etikéto.
¢ o1evbovons avtyg.
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H Aeirovpyia tov Eviomionod yio pia oitnon avayvwons tov emelepyaot amo ) oevdovon
xoprog pviuns (SF012) 15 n omoio avtigroiyei oty ovadikn oicvGoven (0101 1111 00 00
0001 0010);, yivetor ue to. ToparxoTw Pruoto:

1. Tunyuaromoinon tns dievBvvens

EtivEto DElETHC Wlewem

0101111100 0000010 010

~110

fistiemng ¥ Enwson SEhopse
noonoooo

nooooo
nooooio

1111110
1111111

—=l ]
8% 1 Mux |-d—

L
-D—’ —

2. Emidoyn tov uriok ue d1cvovan 0000010,
3. 2Vyxpion s etikérag tov umiok ue Ty enikéta 0101111100, kair éAeyyog Tov V.

Acbdoucva

n

Arotéleoua tov Evromiouov

Edv n enuxéra tov pmiok (0000010), g kpveng pvnung tovtiletal e TV ETIKETA
(0101111100); tg d1eH0vvoNG ™S KOPLOG LVIUNG KO TO Ynoeio eykupdtnrag £xetl tebel
(V=1) t6t¢€ £rovpe emttvyio SLPOPETIKA £YOVLE ATOTVYIO TS KPLONG LVAING.
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% Kpvoyg Mvijun mijpwg coeyeTioTIKI

1. Tunuaromoinon tng disvBvveng

Lo v qunuotoroinon wiag orevBovons e kopiog uviuns ue unkog 20 bits emiAéyovrar ta
3 Ayotepa onuavtixa bits, to. omoio amoteAodV T0 TEDIO UETOTOTIONS Yiow TOV KaHopiouo
700 byte péoo oo UTAOK TNS KPLPNS UVIUNG, €V Ta. vITolotro. 17 bit amwotelodv 10 mEedio
ETIKETAG.

Ermfre Mrrion
01011111000000010 010

2. Aev pivetal emA0OYY UTAOK OEOOUEVOD OTI G’ QUTIY THY 0PYAVOGH 1] AVTIGTOIYNOH
YIVETOL GE OTO100NTIOTE EAEVOEPO UTLAOK THS KPOYNS UVHUNS

3. T'ivetor TavToypove cUYKPIcN THS ETIKETAS OAWY TWV UTTAOK THS KPVPIS UVHUNGS UE
v etikéra (01011111000000010); ths o1e60vvons THS KUPLAS UVIIUNG KOl EAEPYOS
TOV YHPIOV EYKVPOTHTOS.

Arotéleoua tov Evromiouov

Ecv n euxéta Kamowv UTAOK TG KPLENG Mvnung tovtiletor pe v eTkéTo
(01011111000000010); tng d1evBVVONG TNG KVPWG UVIAUNG KoL TO YNOI0 £YKVPOTNTOGC
éxer 1e0el (V=1) t61¢ £yovpe emruyio S0QOPETIKE £YOVLE OTOTVYIO TG KPLONG LVAUNG.

% Spvoio-2voyetiotiki Kpvpy Mvijun 2 dpouwv

1. Tunuaromoinon tyg dicvBvvong

2TV GOVOAO-CVGYETIOTIKY UV 2 OPOU®Y 1] KPVPH UVHUY EIVOL OPYAVOUEVH GE COVOAO,
Kai 10 Kabe oOVolo mEPIEYEl ODO UTAOK. ZVVETWS TNV KPOPH UVHUN TOV TOPOOEIYUOTOS
pag vrdpyovy 2° (64) odvola. Amé o 20 bits woc diedOovonc uviiune to 3 liydrepo
ONUAVTIKG, ATOTELODY TO TEDIO pueTaTOTIoNS Kou kKabopilovy thv oievbvvan tov byte uéoa
oto umlok g kpvens uviuns. To emouevo. 6 bits kabBopilovv 10 6OVOLO THS KPLPNS
Wnung mov avtiaroryel oty oiedBoven avty eva to. vwotoira. 11 bits (20-6-3) kabopilovy
™y enikéta ¢ o1evBovans owtns (PAéme axoiovbo aynua).

2. Emiioyn tov coviiov ue dicvBvvan (000010),
3. Eléyyeton tavtdypove n eTIKETO 6Ta 000 umAokx Tov ocvvoiov (000010); tng

KPOPHS UVIUIGS KOl TO WiQio EYKVPOTNTAG.

Arotéleoua tov Evromiouot

Ecdv n enuxéro kdmoov and to. 600 umiok tov cuvorov (000010); ™G KPLENG LVAUNG
toutiletan pe v gtw€ro (01011111000); ™g devbuvong g KOPLOG UVAUNG Kot To
ynoto eykvpomtog £xet tebet (V=1) 101¢ £rovpe emruyia dStopopeTikd £xovpe amotvyio
™G KPLPNG LViuMG.
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Ermdmu Aahernc it
| 01011111000 000010 | oo |

S

AsheEng 1" Bilirdus: I Biirdum:

Eywodow |V Emce dxbopdee W Emdme Aofopfue
Q00000
000001
L]

111110
111111

APAZTHPIOTHTA 7

e No anapiOmioere To fripote 1o 0moi0. EKTEAOVVTOL 6T AELTOVPYIQ EVTOTIGUROV
av £xovpe:
a) Kpvon pvijun dpeong avriotoiynong kot 1o péyedog pmrhok TG KPueng
pviung eivan 32 bytes.
B) Kpv@1 pvijpun 6vvoro-GUGYETIGTIKNG UVTIOTOIYNONG (2-0pOp®V) Kol TO
péyedog pmhok TG KpLPNg pvijung eiven 16 bytes.
e No YpNONOTOUGETE TO TPOYPUUNE TPOGOUOIOGNS TS KPVOPNS UVI|UNG 7OV
vdpyer oty devbvvon:
http://hermes.di.uoa.gr/cache-simulation/simulation.html
KOl VO, KOTOYPOWETE TV 0KOAOLOiO TOV AL1TOVPYLAOV 7OV gKTEAOUVTOL Na
OUYKPIVETE TNV TOPUTAVEO 0KOAOLOIE TMOV ALITOVPYLOV PE TIS OWKES GOG
OTTOVTIOELS.
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AHANTHEH APAXTHPIOTHTAX 7

o) XNV Kpuen pviun Gapeong avrtiotoiynons, N Asrtovpyic tov Evromopov

TPAYRATOTOLEITOL TPOKEIPREVOV VO OOMOTOOEL av VAGP)EL 6TV KPLON pviun To

PTAOK OV avTIoTOL el 6TN) H1e00Vven TG KUprag pviung mov éotethe  KME. Xty

TEPITTMOON QVTI] 1] AELTOVPYIA TOV EVTOMIGROV TEPLAapPaverl Ta TapoKdTe Prpota:

1. Tpnportomoinen tng oevBuvvong, mov otdAOnke amdé tmv KME otnv kpoon
pvijpn], 6TO TEGIO PETATOTIONG, OTO TEDIO OEIKTI KUL 6TO TEDIO ETIKETOG.

2. IIpooodwopiopoc g oevivveng Tov PTAOK TG KPLONS UVIUNS 00 TO 7Edio
osiktn.

3. XUyKpron TOv TESIOV ETIKETOS TOV UTAOK TS KPLONG UVIUNG ME TO TEGIO
ETIKETAG TG 01EVOVVONG TS KUpLoG pviung ko £Aeyyog av To Valid Bit &yl tiun
1.

4. Av 10 TESI0 ETIKETUS TOV PTAOK TNG KPLPNG €ivan 1010 pe TO TEdI0 ETIKETAS TNG
oevvveng g kvprog pvipns kon to Valid Bit &xer mym 1 &govpe Emroyio
O QopeTIKG ATToTV) IO,

B) Xtnv Kpven MVIAR OLVOAO-GUGYETIOTIKIG OVTIGTOUNGNG, 1 AgLTovpyio. TOL

EVTOTIGIOV TTPUYNOTOTOLEITAL TPOKELPNEVOL VO SLUTIGTMOEL 6€ TIO PTAOK TOV GVVOAOL

™G KPLVONS UVIUNS VTAPYOVY TO OEOOUEVO TTOV AVTLOTOL(OVV 611 O1evfuven g

KVpLog pvijung mov éotetie 1 KME.

Y11 TEPINTOO VT, TPAYRATOTOLOVVTOL TO TUPUKATO Pripata:

1. Tpnportomoinon g devOvveng, mov otdrAOnke oamdé ™v KME. otnv kpoon
pvijun), 6TO TEGI0 PETATOTIONG, 6TO TEDIO OEIKTI KUL OTO TEDI0 ETIKETOG.

2. IIpooowopiopoc Tov apdpod cuvorov TS KPLVPNS HVIUNGS 0t6 TO TEDI0 OEIKTT.
INo kGBe pThok T0V GVVOLOV TPAYRATOTOLOVVTUL TOVTOYPOVA. TO. TUPUKATO:

3. XUyKpron TOL TESIOV ETIKETOS TOV UTAOK TGS KPLPNG UVIUNG ME TO TENiO0
ETIKETAG TG 01EVOVVONG TG KUpLaS pviung ko £Aeyyog av To Valid Bit &xer tiun
1.

4. Av 10 TEHI0 ETIKETUS TOV PTAOK TNG KPLPNG €ivan 1010 pe TO TEDI0 ETIKETAS TNG
oev0vuveng e koprag pviung kon to Valid Bit &er myun 1, &ovpe Emroyio
OL0POPETIKG AToTv)iA.
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@ H Aertovpyio tng TomoB<Tnong Kot g
OVTIKOTAOTOGTG

H Aertovpyia g TomoBétTnong

H Aertovpyia g tomoBétnong apyiler 6tav t0 OmOTEAECUO TOL EVIOMIGUOV &ivon
AmOTLVY {0 KPLPNG LVIAUNG, 1 OTtOi0. OPEIAETOL GTO OTL TO LITAOK TTOV £YEL NON EMAEYEL KATA
TN AELITOVPYio TOV EVIOMIGHOV OV AVAKEL GTO TPEYOV TPAYpappa (dniadn étav V=0). H
Aerrovpyia g TomoHETNONG TPOYLOTOTOLEITOL [IE TOL TOPOUKATO PripoToL:

1. To pmlok ¢ KVPLOG VAUNG TToL TEPLEYEL TN {nTovpEVN d1evBuvor HeTaPEPETAL GTNV
KPLOY Lvun 611 01e¥0vven Tov PITAOK TTov £XEL NON EMAEYEL KATA TN AEITOLPYiO TOV
evtomicpov. Toavtoypova, edv o emefepyaotng E£xet {ntoet vo dwpdost To
nwepleyodpevo g {ntovpevng devbuvong, tote avtd TomobetEital  OTIC YPOUUES
O€d0UEVAOV TTOV GLVOEOLV TNV KVPLOL VU LE TOV ENMEEEPYOOTY).

2. Toavtdypova EVNUEPADOVETOL TO TESIO ETIKETAG TOV UTAOK TNG KPLONG UVIUNG O TO
avtioTolyo Tedio TOL PTAOK TNG KVPWG UVAUNG TOL UETOQEPETOL Kol TIOETOL 1) TN
oV ynoiov gykvpotntag (V=I1).

H Aertovpyia ¢ avTIKOTAGTOGNG

H Aerrovpyio Tng avriketdotoong apyilel 6Tav TO 0TOTELEGHA TOV EVTOMIOROV Eivan
amotvyic Kpuvens pviune. H amotvyio o@eiretor 610 0TI TO MEdio €TIKETOG TOL
PTAOK TG KPVQONG UVAUNG O&v TOVTILETONL pe €KEIVO TG KUPLOS PUVI|UNG, EVO TO
PTAOK OV £yl 1101 emAeyel KATA TN AELTOVPYIO TOV EVTOTIGUOV, CVI|KEL OTO TPEYOV
apoypappo (dniadn 6tav V=1). H Aertovpyia g ovTIKOTAGTOONG TPOYLOTOTOLEITAL LLE
TOL TOPOKAT® PripoTo:

1. Emiloyij Tov mpog avTIKATAGTOGH UTAOK
H emloyn tov pumhok ¢ kpuoeng Lvnung mov o avtikataotadel eaptdTor omd to
€100G TNG KPLPNG LVIUNG. ZVYKEKPIUEVOL:
= Av 1 kpoen pviun elvan dpeong avtiotoiynong T0TE To UITAOK TNG KOPLOG LVIAUNG
avtiotolyeital Ldvo og £va UTAOK TNG KPLONG UVIUNG
= Av 1 Kpoon pviun elvor TANP®OG GULOYETICTIKN 1| GLVOAO-GUGYETIOTIKN TOTE

VILAPYOVV TOAAL UTAOK TOV HITOPOLV VO EMAEYOLV YO OVTIKATAGTOCY. XTIV

TEPIMTMOT VTN 01 TEXVIKES AVTIKATAGTOONG fvort o1 akOAovOES:

i. Tvyeio (Random): To voyn@o LTAOK ETAEYOVTOL TUYOH Y10 VO £XOVUE
0G0 TO HLVATO OLOLOUOPPT) KATOVOLLT.

ii. Avyétepo mpéopata ypnowpwomompévo (LRU - Least Recently Used):
AvtikaBiototor kédBe @opd TO HUTAOK 7OV €YEL TO UEYAAVTEPO YPOVO
TOPOALOVIG OTNV KPLEY UVAUN YOPIC va yivel aitnorn Tov emeiepynoty| o€
aTo, Yo AvAyveon 1 EyyYpaen.
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iii. Hpot Méca Ilpotn 'E€o (FIFO - First In First Outf): H
avtikatdotaon yiveton pe faon to xpoévo mapopovie. Aniadn avtikadictatol
TO UTAOK OV &XEL TO UEYOAVTEPO YPOVO TOPUUOVIG OTNV KPLON HVIU.
Ovowotikd 1 teyvikn FIFO avtikabiotd to pmlox g Kpueng Hviung
OLd0YIKA [LE TN GEPA COUP®VA LLE TN PLGIKT TOLG OEon.

2. AxoiovBovy ta Prjpata ths TomoliéTnons (6rws Eyovy HoN TAPOVOIAGTEL)

OKM& ™ Agrrovpyia TNG GVTIKUTAGTAONS, EAV TO PTAOK TOV GTOROKPUVETHL
oo TNV KPoen pviun el Tpomomom0si Loym yypapig vE®MV dE00pévVOV 6 0VTO,
PETA ombd mpomnyoduevn aitnon eyypoons Tov emefepyacTy), yopic vo  £xel
evnuepmBel n kOpo pviun (TEYVIKY EmaveYYpOONS), TOTE TO pmAOK OVTO
RETOPEPETOL OTNV KOpL pviAun 7pwv ve ovrikotootodel (Préme Aertovpyia
EYYPUPTC).

Iopddsryne

Aivetan pua ogpd oo owevdivveerg Aéewv kopuag pvipng 1, 4, 8, 5, 20, 17, 19, 56, 9,
11,4,43,5, 6,9, 17, o pia kOpra pvijun n onoia £xer péyedog 64 LéCewv. Oewpavtag
pe Kpuen pvipn dpeong avriotoiynong pe 16 prroxk puog A&Eng, to omoio givan
apPYIKa A€, YOPUKTNPIoTE KAOE ava@opd 6T AloTa ®¢ emtvyio | amoTvyic TG
KPLONG HVIUNG KOt OEIETE TO TEMKO TEPLEYONEVO TNG KPVONS UVIUTNG.

Anavinon:

Apyid avomaptoTovpe TIG 01eVBVVGELS TNG KVUPLOG LVIUNG HE OVOOLKOVS apLtOpove TOV
6 bit, dedopévov 6tL 10 Péyeboc TG KOpLa pviung tvon 64 AéEeic:

v v v v

1 000001 20 010100 9 001001 5 000101
4 000100 17 010001 11 001011 6 000110
8 001000 19 010011 4 000100 9 001001
3 000101 56 111000 43 101011 17 010001

O d1evBvvoec

Mo S1eb0vvon X Seiyvel oto pmhok ( X mod 16 ) tg kpuenig pviApme, émov 16=2" givan
0 0opludc TOV PUTAOK OTNV KPLON UVAUN. ZVVET®SG, To 4 tedevtaio yneio kdabe

390



Apyrtektovikny Yrnoroyiotov I

devBvvong opilovv og MO0 PUTAOK TNG KPLPNG LVIUNG OVAPEPOVTAL KOl OTOTEAOVV TO
nedio tov deiktn (index field). o mapdderypa, n devbvvon 010011, (n devBvvon 19
™G KVpLog pvnung) avtotoryet oto pmhok (010011,) mod 16 = (19 mod 16) = 0011, (n
devBovvon 3 g kpveng pvung). Ocov apopd 10 medio etwkérag (tag field), avtod
opiletar amd Ta 2 apiotepdTEPO YNoia TG devbuvong. ZvyKekpipéva, GTo TPONYOVUEVO
mapaderypa o medio etkérog ivor o 01.

Téhog, évag tpomog Yo vo yvopilovpe ov €va UTAOK KPLONG UVAUNG TepExel N Oyt
gykopeg mANpogopieg, dNAadN €4v Ta TEPLEYOUEVE TOV OVIKOVV GTO TPOYPOULO TOV
exteheitan, etvon va mpocsBécovpe Eva ynoio eykvpomtog (Valid bit). "Etot, Aowov, ot
KOTOGTACELS TNG KPLONG UVIAUNG, HE TN OEpd  ToV d1evduveewv g doknong, eivat ot
edng

Agiktng | V etikéTa Agdopéva Agiktng A% Etwcéra Agdopéva
0000 N 0000 N
0001 N 0001 Y 00 Mem(000001)
0010 N 0010 N
0011 N 0011 N
0100 N 0100 Y 00 Mem(000100)
0101 N 0101 Y 00 Mem(000101)
0110 N 0110 N
0111 N 0111 N
1000 N 1000 Y 00 Mem(001000)
1001 N 1001 N
1010 N 1010 N
1011 N 1011 N
1100 N 1100 N
1101 N 1101 N
1110 N 1110 N
1111 N 1111 N
ITivakag A [Tivaxag B

O ITivaxag A delyver v apyikn KOTACTOCN NG KPLENS UvAuns, eved o Ilivakag B
delyvel TV KOTAGTOOT TNG KPLONG LVIUNG HETA TN SL00YIKY| avapopd TV dlevdivoewmy
1, 4, 8, 5 xotd TG 0MOiEG £YOVLLE OOTLYIN, OLPOV 1) KPLET UVIUN Elval GO, ZEWPA EYEL
n o01evbvvon 010100, (n devBvvon 20 g KPS UVANG) KATA TV OoToia £XOVUE Kot
oA amotuyio. KPpueNg pvnung, Me M oeopd Ot ta dedopéva Mem(010100) g
GLYKEKPEVNS O1e0BVVON G Tpémetl va avtikataoTicovy To dedopéva Mem(000100) mov
Bpiokovtor oto pmiok 0100 tng KPLENG UVAUNG KOl TOVTOXPOVO VO EVILEPOGOLY TO
nedio etwkérag mov tpo yiveror 01. ‘Etor n katdotaon g Kpueng uvnung stvor m
axorovdn (BAéne mivaka I7):
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To bit sykvpg'mrag &xer telet, apo. to pulmok Exel Eyxopn mAnpopopio.

ASiK’Eng\ VvV Etucéta Agdopéva
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

Z

00 | Mem(000001)

01 | Mem(010100)
00 | Mem(000101)

00 | Mem(001000)

ZZZZZZZ%ZZ%%ZZ@

Mivaxkog I'

AxolovBovv ot devBuvoelg Tig kuplag pvaung 17, 19, 56, 9, 11 otig omoieg €yovpe
amotuyieg kpueng pvnungs. Il cvykekpyéva ta dedopéva Mem(010001) g dievbuvong
17 avtikabiotodv ta oM vrapyovia Mem(000001) oto prrox 0001 g KPLENG VUG,
eved ta. Mem(111000) g dievbuvong 56 avtikadiotovv To Mem(001001) tng dievbuvong
8 oto umhok 1000, evéd Tavtdpova yivetar evuépwon Tov Ttediov eTkétag. Metd v 11
épyetar n Oevbvvon 4 xotd Vv omoio €yovpe amotvyic, Too dedopévo TG omoiug
Mem(000100) avtikabiotovv oo Mem(010100) g 20 oto pmiox 0100. Akorovbein 43,
Kot TNV omoia &yovpe amotvyio, To dedopéva g omoiag Mem(101011) avtikabiotodv
ta. Mem(001011) g 11 oto umhox 1011. Téhog, €xovpe dadoYIKA TIG O1ELVOVVGELS
S(emrvyia), 6(amotvyia), 9(emtuyia), 17(emrvyin). ZVVERTMG, N TEMKN KATAOTOON TNG
KPLONG Lvnung etvon n axodAovd :

Agiktg | 'V Etucéra Agdopéva
0000 N
0001 Y 01 Mem(010001)
0010 N
0011 Y 01 Mem(010011)
0100 Y 00 Mem(000100)
0101 Y 00 Mem(000101)
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0110 Y 00 Mem(000110)
0111 N
1000 Y 11 Mem(111000)
1001 Y 00 Mem(001001)
1010 N
1011 Y 10 Mem(101011)
1100 N
1101 N
1110 N
1111 N
IMivaxkag A

o I'evikd, Bewpodvrag pio devBovvon kdplag pvnung pe péyebog 32 Bits (4 Bytes)
(MIPS vmoloy1otig), pior GUESG avTIoToiytong Kpuen puviun pe péyebog 2" Aé€eig ko pe
umAok pog AEEng tote amatovvToL:

e 2 bits yio to medio petatdmong

e 1 bits ywo To medio deikTn

e 32-(nt+2) bits amopévouv Yo TNV ETIKETA.
O cvvolikdg apBpdc Tov bits 6 pa dpeong avtioToiyong Kpuen pviun etvor :
2"x (néye0og pmhok + néyedog eTikétag + péyedog mediov yKvPOTNTOC)
AoV 10 pmhok €xel péyebog 1 AéEn (32 bits) ko péyeBog devBuvong 32 bits, o apBuog
TV bits otV kpoEN wvAun eivar 2" x (32 +(32-n-2)+1)=2"x (63 -n).

Av &o pia kpoen pviaun pe 64 Kbytes dedopéva, tote 64 Kbytes eivar 16 Kwords
dnhadn 2'* words (2'"A&Ee10). Apa, To GUVOALKO péyedoC TG KPLEHS UVAUNG efvat:

2 x (32+(32-14-2)+1)=2"x49 =784 x 2'° = 784 Kbits = 98 KB
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AazvbBuven
13020, ... 171615141211100..... 43210
Ermére Agimyg
" 20 10 [ T
Byte Offset
Aeferne Walid  Erwcdro Aabopsen
n
Emruyiv 1 Asdopivi
& 2 &
o gl e [ [ , o
- H mapandve kpoen uvijun
1021 a1 2" 4 1024 2ééeic ko
1022 uéyeos umiox 1 2éény. Ta
1023 TO OEIKTH XPHOIUOTOI0VVTAL
. . 10 bits, evao pévovv 32 - 10 -
~ 20 32 2=20 bits y1a v erikéra. Av
n enukéta war Too 20
apleTepd bits ™G

Jdievbvvong eival ica Kol To
bit eyxvpornrag Eyer tebei 1
5 Yes, tote Eyovuc emroyia.
e OwapopeTiky mEpimTOON
Eyovue amotvyio KPLPHS
pvijpng. %

)
Aoy Hopddsryna,

Aiveton o cepd amd orevdivoelg Aécemv koprag pviune: 1, 4, 8, S, 20, 17, 19, 56, 9,
11, 4,43,5, 6,9, 17. Ocop®vtog po KPpuen pvijun GUECNS AVTIGTOUNONS NE PEYIGTO
péyedog 16 Aécerc ko péyeBog pmiok 4 AéCerg, o€ilte TIg emTvyieg KO OTOTVYiEG
KPUONS HVIEUNG, KOO®OGS KoL TV TEAMKI KOTAGTOON TS KPVPNS UVIUNG;

Anavinon:

O yevikdg TOTOG VTOALOYIGHOV TOV UTAOK TNG KPLPNG UV UNG, 610 omtoio Ba tomofetnOel
pa dtevBovon givar o e€ng:
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mod ( AptOpdg TOV PTAOK TNG KPLPNS

[ AwevOvven AEEng J
nvnpnG)

AgEerg ava priok

Aol 1 kpoen| £xel péyebog 16 AéEelc ko o umhox givar 4 AéEewv, TOTE 0 APOUOC TOV
UTAOK GTNV KPLOY| pviun eivar 4.
Yuvendg o aptBpdg tov pmhok mov Ba torobetBel kdbe d1evHBvvon elvan :

[1/4] mod 4 = 0 mod 4 = 0, dnAadn To 00

[4/4] mod 4 =1 mod 4 = 1, dnradn o 01

[8/4] mod 4 =2 mod 4 =2, dniadn to 10

[5/4] mod 4 =1 mod 4 = 1, dnradn to 01

[20/4] mod 4 =5 mod 4 = 1, dniadn to 01
[17/4] mod 4 =4 mod 4 = 0, dniadn to 00
[
[
[
[
[

56/4] mod 4 = 14 mod 4 = 2, dnAaon to 10

11/4] mod 4 =2 mod 4 =2, oniadn 1o 10

43/4] mod 4 = 10 mod 4 = 2, dniadn 1o 10

6/4] mod 4=1mod 4 =1, dnAaon to 01
H 61e00vvon dpmg tov pumhok dev mpoodtopilet kot ) 0€on g AéEng, oty omoia yiveTon
avapopd, LEGO GTO UTAOK.
‘Evag mAnpng 1pdmog vmoAoylopoD TPOKVTTEL ad TV TUNHOTOTOoinon ¢ devbvvong.
YrevOopileton 0Tt enedn M peyokvtepn avapopd og dtevbuven Aééng eivar o 56 Yo v
avomapdoToon Tov dlevbivoemy amartovvror 6 bit. Emedn n kpven pvAun etvor
1e600pmV AEEemV, o€ KAOe UTAOK UmOpPOVV Voo pumovv €0 4 SopopeTikd dedopéva.
Yvuvenmg ta 2 de&dtepa ynoia g devbuvong opilovv oe mowa amd Tig 4 Béoeg Tov
AeEewv avapépetal 1 devbuvon (medio petatémong) Emedn dev yivetor avoapopd o€
bytes dev vroroyiletar medio ywo byte offset. Ta emdueva 2 yneio mpog ta aplotepd
dMAadn to  4° 3° omd defid  amotelodv to medio deiktn kdbe dievbvvong. T
mapaderypa,  dtevbovon 101011, avaeépetar ot 0éon 4 (11) Tov devtepov (10) pmrok
™G Kpoeng puvnung. Ta 2 aprotepotepa ynoio g devBvvong 10 amotedodv 10 TEdi0
ETIKETOG.

YOoppova pe ™ Aoto tov dlevfiveewmv, apykd yivetor avagopd otnv devbovvon 1 (1
000001,). Katd v Aettovpyio eVTOMIGHOL oWTNG TG OtevBuvong oty Kpuey HUviun
vroroyileton 0Tt Ba mpémet va gpgvvnBeil to Tpdto pumhok (00). Xtn dwdikacio avty o
EVTOMICUOG ONUEIDOVEL amoTLYI0 YioTl TO TTESI0 EYKLPATNTOG TOV TPAOTOL UTAOK givat 0.
H Aé&n pe d1evbuvon 1 Ba tomobenBei 610 TpdTo pmhox (00) ko ot Béom 01 g
kpueng pvauns.  Emewdn 10 umhok eivon tecodpov Aégewv pali pe avtyv Oa
tonofetnBovv kot ot yertovikég AéEelg pe devbuvoelg 0,2,3. To medio etkétag maipvel
v T 00 ko o ymeio gykvpdtrag yivetor 1 (tibeton).

AxolovBel  avapopd otnv oevbuvon 4 (1 000100,). Zdpeovo pe TV TOPATAVEO
TEPLYPAPOUEVT] OlOOIKOGIOL  EVTIOMIGHOD ONUEIOVETOL OTOTLYIOL Kol OKOAOVOEL 1
tomoBénon g AEENG avt oto devtepo pmhok (01) otn Béon 00. Xt0 medio eTkéTog
tifeton n Ty 00 ko oto medio eykvpdtrog to 1. Moall pe avt) torobeTovvror Kot ot
yerrovikég AEEE TG KOpag pvnung pe otevbovoelg 5,6,7. Akodovbet 1 avapopd otnv
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devBvvon 8 (1 001000,). ZOpeova pe TV TOPATAVEO TEPTYPOPOUEV Ol0dIKAGIN
VILApYEL amoTVYio Ko akoAovdel 1 TomoBEnon ™G AéEnG oto Tpito pumrox (10) ot Béon
00. To medio etikétag tiBeton 00 ko To ynoeio eykvpdmtog 1. Mali pe ™ Aé€n avt
TomoBeTOHVTAL KOl O1 YETOVIKEG AEEELS TNG KVUPOG Lviung pe dtevBovoelg 9,10,11.

Koatd v avagopd otnv oevbovvon 5 (1 000101,) n Aertovpyio eviomiopod TPoKaAel
emrvyio yori evromileton 1 etikéta 00 Ko 0 ynoio emkvpmong tov dgvtepov (01)
umiok givat 1. Zovenmg to TepleEXOUEVE TNG KPLENG LVUNG OV HETABAAAOVTOL.

H «xoatdotoon, Aowmdv, g KPLeNG HUVAUNG, HETEA TNV OvVAQOPA OTIS TPES OVTEG
devbovoerg eivar n e€ng (mivakag 1):

Agiktng | V | etwcéra | Aed.1 Agd.2 Agd.3 Agd.4
00 1 00 Mem(0) Mem(1) Mem(2) Mem(3)
01 1 00 Mem(4) Mem(5) Mem(6) Mem(7)
10 1 00 Mem(8) Mem(9) Mem(10) Mem(11)
11 0 00

IMivakoag 1

AxolovBel avagpopd oty devBvvon 20 (1] 010100;) kot 0 EVTOMIGUOC OMUEUDVEL
amotuyio €W 010 0e0TEPO UmAoK Ogv evtomiletor to medio etikétag 01. H Aéén Oa
npénel vo tomofetnBel oto devtepo pmiok (01) oty mpdt Béom (00) (nall pe Tig
yerrovikég Aé€eig pe devBovoelg 21,22,23) kot avtd TPOKOAEL TNV OVTIKOTAGTAGT TOV
non vrapyovrog. Tavtdypova evnuepdvetar To medio etikétag pe ™ Ty 01. To ynoio
gyKLpOTNTOS TOPAUEVEL 1.

AxolovBel avapopd oty devbvvon 17 (1 010001;) kol 0 EVIOMIGUOC OMUEUDVEL
amotuyio €W 010 0evTEPO UmAoK Ogv evtomiletor to medio etikétag 01. H Aéén Oa
npénel va toroBetBel pali pe Tig yertovikég AEEES ™G KUPLOG UvUNG HE O1evBiveelg
16,18,19 oto mpwto pmiok (01) ko ovtd mpokaAel TV OVTIKATACTOGT TOL NMON
vrdpyovroc. Tavtdypova evnuepmvetal to medio etikétag pe v Ty 01. To yneio
gykvpotTTag Tapopévet 1

Kotd v avapopd otnv dtevbvvon 19 (7 010011,) m Aertovpyio EVIOTIGUOD OMUEIDVEL
emtvyio yiouti oto mpwto umAok (00) evromiletan n etkéra 01 Ko o ynoio emkdpmong
etvan 1. Zovendg ta mepleyopeva TS KPLONG LvAUNG dev petafdilovral.

H xotdotaon, Aomdv, g Kpueng puvnung, petd tig avaeopés 20, 17, 19 epopavileton
otov mivaxa 2:

Agiktng | V | etikéta Agd. 1 Agd.2 Agd.3 Aed .4
00 1 01 Mem(16) Mem(17) Mem(18) Mem(19)
01 1 01 Mem(20) Mem(21) Mem(22) Mem(23)
10 1 00 Mem(8) Mem(9) Mem(10) Mem(11)
11 0 00
IMivaxag 2

AxoiovBel avagopd oty devBvvon 56 (1 111000;) ko o evromiopdg oNUELOVEL
amotuyio EMEWN 6TO TPiTo UTAOK Oev gvtomiletar to medio etikétag 11. H AéEn Oa mpémet
va tomofetnBel oto tpito pmiok (10) otn Béon 00 (pall pe tig AéEeg pe devbhvoelg
57,58,59) o1 avtd mpokaAel TV aVTIKATAGTOGT TOVL MO VIApyovtos. Tavtdypova
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evnuepovetol 1o medio etkétag pe v T 11. To ymeio eykvpdmrag mopapévet 1.
H xatdotaom g kpueng pviung Hetd v avagopd otn dievBovvon 56 eppaviletal otov

nivaxo 3:
Agiktng | V| etikéta Agd. 1 Agd.2 Agd.3 Aed .4
00 1 01 Mem(16) Mem(17) Mem(18) Mem(19)
01 1 01 Mem(20) Mem(21) Mem(22) Mem(23)
10 1 11 Mem(56) Mem(57) Mem(58) Mem(59)
11 0 00
Hivaxoeg 3

Koatd v avagopd ot o1evbvvon 9 (1 001001,) n dadikacio EVIOTIGHOD OMUEUDVEL
arotvyio yati oev evtomilel To cwotd medio etikétag . H AéEn Ba mpémetl va TomoBetnOel
(nali pe mig AéEeic pe devbivoerg 8,10,11) oto tpito pmhox (10) kot owtd Tpokalel v
OVTIKOTAGTOON TOL NON vrdpyoviog (Aswtovpyio aviikatdotaong).  Tavtdoypova
evnuepovetat to medio etikétag pe v tun 00. To ynelo eykvupodtTog mopapévet 1.
AxohlovBel avaeopd otn owevbvuvon 11 (M 001011;) kot 0 eviomoudg OMUEIDVEL
emvyio apov gvtomilel oto Tpito umhok v etkéta 00 kou To medio emMKHPOONG TOV
pmhoxk givon 1.

Koatd v avagopd oty devbvven 4 (1 000100,) 1 dodkocior EVIOTIGHOD ONUEUDVEL
amotuyio YTl 6to devTEPO UmAok dev evtomilel To0 cwotd medio etkérag 00. AkorlovOel
N dwdkacio T TomobETong kotd v omoia tomobeteiton n AEEN pe d1evbvvon 4 oto
umiok dvo (01) Béon 00. Madli pe avt| toroBeTovvton Kot ot AEEELS e dtevbiveerg 5,6,7
Kot Tautdypova eviuepmvetal To medio etkétag pe v T 00. To ymoeio eykvpotntag
napapével 1. H tomoBétnon mpokalel TV avTikatdotaomn Tov 10N LIdpyovTog.

H xotdotaon g Kpuehg Hviung, HETG TG avaeopés otig devbuvoelg 9, 11 ko 4
epoeaviCetal otov mivaka 4:

Agiktng | V| etwcéra | Aed.1 Agd.2 Agd.3 Aed .4
00 1 01 Mem(16) Mem(17) Mem(18) Mem(19)
01 1 00 Mem(4) Mem(5) Mem(6) Mem(7)
10 1 00 Mem(8) Mem(9) Mem(10) Mem(11)
11 0 00
Hivaxog 4

Koatd v avagopd otn devbvvon 43 (1 101011,) m dwdikacio EVIOTICUOD ONUELOVEL
arotvyio. ywti dev evtomilel 10 cwotd medio etwkérag 10. H AéEn Oa mpémer va
tomoBetnOel (nall pe tic AéEeig pe drevbvvoelg 40,41,42) oto tpito umiok (10) ot Bom
4 (11) ko1 owtd mMPoKOAEl TNV OVTIKOTAGTAOT TOL NON vEhpyovtos.  Tavtdypova
evnuepmvetol 1o medio etkétag pe v T 10. To ymeio eykvpdmrag mopoapévet 1.
AxohovbBel avapopd otn dievbuvon 5 (1 000101,) pe emrvuyio agov n AéEn eviomileTan
010 dgvTepO pmAok (01) Tov omoiov to medio eTkétag eivar 00 kol To YNneio £yKVPOTNTOG
etvan 1. Opowa n avagopd otn dievbuvon 6 (1 000110,) eivan emitoync.

H xatdotoon g xpuehg pvAung petd Tic avoaeopés ot oevbuvoeg 43, 5, 6
eppavieron otov mivaka 5S:
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Agiktng | V| etwcéra | Aed.1 Agd.2 Agd.3 Aed .4
00 1 01 Mem(16) Mem(17) Mem(18) Mem(19)
01 1 00 Mem(4) Mem(5) Mem(6) Mem(7)
10 1 10 Mem(40) Mem(41) Mem(42) Mem(43)
11 0 00
Hivaxkog S

AxolovbBel Eava avapopd otn AéEn pe oevbuvon 9 (m 001001,) xou m Asttovpyia
EVIOTIGOV CNUEMVEL OmoTLYi YiaTi 6To Tpito umhok dev eviomiletan | etikéta 00. H
AEEN Ba mpémer va tomoBeBel o710 Tpito pumiok (10) ot B€on 2 (01) (nall pe Tig AéEerg
pe devbvvoelg 8,10,11) kot avtd TPOKAAEL THV AVIIKATAGTAGCT] TOL 1O1 VTAPYOVTOG.
Tavtdypova evnuepmvetar 10 medio etikétag pe v tun 00. . To ymeio eykvpotntag
mopapéver 1.

H televtaio avagpopd yivetow ot AéEn pe dievbBovvon 17 ) n Aertovpyio. EVIOTIGUOV
ONUEIDVEL  emTLYIO YTl 6T0 TPAOTO UmAoK evtomileron M eTwkéro 01 o to ymeio
emkOpoong eivar 1. Ta mepeydpeva e KpueNng pvnung dev petafdirovrol. Zuvendg
TEMKT KOTAGTOOT TNG KPLONG LVIAUNG vt auTi] TOV Tapovstilel o Tivakag 6:

Agiktng | V | etcéra | Aed.1 Agd.2 Agd.3 Agd.4
00 1 01 Mem(16) Mem(17) Mem(18) Mem(19)
01 1 00 Mem(4) Mem(5) Mem(6) Mem(7)
10 1 00 Mem(8) Mem(9) Mem(10) Mem(11)
11

Mivakog 6 — Tehkn KaTaoTOGT KPLONS PVIAUNG

To akdrlovBo oynua viomotel v mopeior emAVONG TOL TOPASELYHOTOS Yo o KOPLOL
uviun pe d1evdoveelc Tov 32 bits kat Kpuen pvipn Gueonc avtiotoinong pe 2" pmhok
Kol péyeboc pmhok 4 AéEewv (16 bytes).
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Mgiluven

313029 ... 191817161514 13 ..... 6543210

Etwito ry lJ
Byte OFfset
12 2
e b BElock offset
Valid Enxite Aefopsve Asbopéve Aedopéo, Aedopévo
Emruyio
A
——»
~1. 16 -, 3z 22 . 32 -l 32

h 4 I
Mux B

Data

I
\: ‘;’g
L
L T

** [Mapaosryno

‘Eot® 011 vwdpyovv Tpewg MIKPES KPLPES pvipes, 1 KGOe o amd TG omoisg
amotereital oo T€oogpo pwAok pog AfEnc. H mpotn kpoen pvipn givar apog
GUGYETIGTIKI, 1 OEVTEPTN Eival 2-0pOP®V GUVOAO-GULGYETIGTIKI], EVA 1] TPiTn Egivan
aupeong avtiotoiynons. Av Oe@picovpue OTL 1M TEYVIKI] OVTIKOTAGTOONS 7OV
ypnowonoteitar givar n LRU, vmoloyiote tov apiBpé tov amotoidv oe kdaOe
0pYAavVOCT TNG KPLONGS pvijung, av 80000y o1 akéiovBeg drevdivoerg priok: 0,8,0,6,8.

Anavinon:

H evkoAdtepn mepimtwon eivar ekeivn G KPLONG HUVAUNG GHEONS AVTIGTOUYNONG.
[lpdta amd Ol TPEMEL VO, LTOAOYIGOLUE  TOWO WUMAOK NG KPLENG MvAung Oo
avTIPoo®mrELGeEL kabéva amd to doBévta pumhok g kvuplog pviung. To umlok tng
KPLONG Lvfung vroAoyiletor cuvilwg amd Tov THTO:
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(01e00vvon Tov prrhok) mod (aprORdS TOV PTAOK TS KPLONS HVIRIG)

Atevbvvon umhox Mnlok Kpueng
0 (0 modulo 4)=0
8 (4 modulo 4)=0
6 (6 modulo 4)=2
8 (8 modulo 4)=0

Thpa umopoviE VoL GUUTANPDOGOLUE TNV KATACTOGN TNG KPLONG LVAUNG HETA omd KAOE
avagopa otn pvinun. Apywd {ntaue va eneepyactodv to dedopéva Tov Ppickoviol ot
devBvvon e pvqune. Emedn n kpoen pvaun givar kevn €yovpe por omotuyio. ‘Etot
ONUOVPYOVLLE TOV TOPAKATO TIVOKO, :

Hepreyoueva s KPOPHS UVHUNG UETA ATO AVAPOPd.

AevOvvon Amotvyio/ 0 1 2 3
pmiok kopwog | Emroyia

Amotuyia Memory [0]

Amotuyia Memory [8]

Amotuyia Memory [0]

Amotvuyio Memory [0] Memory [6]

el oY kel fo o} fan

Amotvuyio Memory [8]

H xpven pvipn dpeong avtistoiynong mopdyst mévie omotvyiec. O meplocdTepeg
arotvyieg cvppaivovv yiati Bewpodpe OTL elvar apyiKd Kevi. TNV TEPITTOOTN OPWOG TOV
dedopévav mov Ppickovtor otn dievbuven 8 g KOPLOG UVAUNG , N OEVTEPN AVOPOPE
odmnyel Kot wdAL o amotvyio Yot AVTA £Y0oVV ATOUAKPVVOEL amd TNV KPLET VAU HE
mv geapuoyn tov aiyopiBpov LRU.

21t debtepn MEPINTOON 1 GVVOAO-GUGYETIGTIKY] KPLP1 pvijun €xel 600 ohvora, kabe
éva omd Ta omoia £xel dvo otoryein. Yroroyilovpe Kot TEA TO UTAOK TNG KPLONG LVANG,
mov Oa kataAdfel KAOe UTAOK TNG KOPLOG LVIUNG GTO 0010 avaPEPOLLOOTE.

AtevBuvon pmhok | MmAok Kpueng
0 (0 modulo 2)=0
4 (4 modulo 2)=0
6 (6 modulo 2)=0
8 (8 modulo 2)=0

To chvoro emAéyeTon pe TNV AVTIGTOLYNON:
(01e00vvon Tov prhok)mod(nA 00 GUVOL®Y 6T KPLEY PviuN).

Eneion mpénel va amopocicovpe mow yypaen péco oe £va 6Ovolo Bo avtikatootadel
oe M omotuyia, ypelaldpacte KAmowovg kKovoves avtikatdotaons. Ot cvvoro—
GUGYETIOTIKEG KPLOEG HVIHES xpnoomolovy cuviBwg LRU aiyopBuo aviikatdotaong.
"Etot dnpuovpyeitat o mopakdto Tivakag:
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Hepigyoueva T KPpOPHS UVIUNGS HETA ATLO AVAPOPd.

AwevOvvon Amotvyio/ | Xovoro 0 Xvvohro 0 Xvvoro 1 | Xdvoro 1
pmiok kopweg | Emroyia

Amotuyia Memory [0

Amotuyia Memory [0] | Memory [8]

Emroyia Memory [0

0 NS0 O

]

] [8
[0] | Memory [8]

Amotuyia Memory [0] | Memory [6]
[8] [6]

Amotvuyia Memory [8] | Memory

H 2-9popov 60voro-6UGYETIOTIKY] KPLPY] PVIRY] £XEL CUVOMKA TECGEPLS OTOTLYIES,
pio Atyotepn amd v Kpuen vnun Gpeons avtietoiynone.

H npog cvoyetiotikn kKpuen pvipn £xel 4 umiok o€ £va LITOTIOEUEVO GOVOAO Ko
KGO pmAoK TG HVAUNG Hmopel va tomobetbel 68 0mO10ONTOTE UAAOK KPLPNG LVIUNG.
‘Etor dnpovpyovpe tov mopokdto mivako mov Ogiyvel TV KATAoTOoT NG KPLENS
pvipng.

H m\pog cvoyetiotikn Kpoen pviun  £€xel eovepd v KOAVTEPN amdd00N, He HUOVO
tpelg amotvyies. [lapatnpodpe 6Tl av elyope OKT® UTAOK GTNV KPLEON LVIUN, TOTE dev Oa
YPEWLOTOV OVTIKOTAGTACT 0TV 2-0pOU®V GUVOAO-GUCYETIOTIKN KPLON HviuUn Kot 0o
elyape tov 510 aplOUd AmOTLYLOV [E TNV TANP®G CLGYETIOTIKY KPLON pviun. Opoimg ,
av eiyope 16 pmrAok Kot o1 TpeLg Kpueég pvnpeg Ba elyav tov 1010 aptud amoTuyidy.

Iepieydueva TS KPOPHS VUGS UETE OTTO AVOPOPT.

Aehbvvon Amotoyio/ 1° pmhox 2° umhox 3° umhox | 4° umhok
Mmrhok Emruyia
0 Amotuyia Memory [0]
8 Amotuyia Memory [0] | Memory [8]
0 Emroyia Memory [0] Memory [8]
6 Amotouyia Memory [0] Memory [8] | Memory [6]
8 Emroyia Memory [0] Memory [8] | Memory [6]

To axolovbo oynuo etvor pice GLVOAO-GUOYETIOTIKY] KPLEY] UVAUN 4-0pOU®V OV
aroteheitar omd 4 cvykpirég kot 1 molvmAéktn. Ot cuykpitég kabopilovv oo and Tig 4
eTikéTec Toupldlovv pe v etkétra g oevbuvong. H €Eodog TV ouykpltdv
YPNOWOTOLEITOL VIOl TNV EMAOYN TOV OESOUEVOV  amd €VOG €K TV 4 JEIKTOSOTNUEVOV
GLVOAMV, HEGM EVOC TOAVTAEKTY).
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fgiluven
31302023 ...191817..... 1110 98765432110

Erkére Ag g +

I = 1.8 |

Dzt dmuom brte

Omow ¥, Tag, Data
st meTioTotye 1o bit

SYKUP OTNTOG, T STHATE
wel ot Sedops

S

¥ Tag Data ¥V Tag Data V Tag Data V Tag Daia

[

253

255 i i i

Emrvgia Aedopiva *
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APAXTHPIOTHTA 8

[IpoonaOdote va Adcere povol 60¢ TO TOPUOELYHOTO TS EVOTNTOS OVTIG,
npokeypnévov vo efokelmBeite pe TIc Asrtovpyieg TG TOmMOBETNONG KOL TNG
OVTIKOTAOTOONG. XTNV TAEPITTMON 7OV OVOGKOAEVEGTE KPIVETE OKOTIPNO VO
EMOVULAPETE TNV AVAYVOO TOV TAPUIELYPATOV.
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Apyrtektovikny Yrnoroyiotov I

'y,

= H Lertovpyio s Avayvmong kot s Eyypaenig

Otav 0 emeEepyaotg EKTEAEGEL [LLOL EVTOAN TTOV OTOLTEL OVAYVMGT amd 1 £YYPOOT) GE HLol
devBvvon ¢ KOpLog LVAUNG TOTE 1 aitnoT LT aTeELOVVETAL GTNV KPLPY LVAUT, OOV
apyiCer n Aetrtovpyio Tov gviomopov. Eyel mapatnpnbei 611 o1 autioelg yio avayvoon
elvar mOAD TeEPLOGOTEPEG OMO TIG OCUTNOELS EYYPOONS, EMEWN M EKTEAEON OA®V TV
evioAdV apyilel pe Vv avakinon g €vioAng, n omoia gival aitnon avdyveoong. Xt
OULVEYELN, KOTA TNV EKTEAECT] TNG EVIOANG, LOVOV Ol EVTOAES QOPTMOONG 1 amofnKeELONG
TEPLEYOVV QUTNOELS avAyvmong M eyypaens avtiotoya (emeepyaotic DLX). H aitnon
avayvmoong Tov Eival 1 TO GLYVI TEPITTMOT Elval Kal 1| 0TAOVGTEPT TNV VAOTOINGT).

® H avayvoon oty Kpven pviun

Koatd ™ Aettovpyio Tov eviomiopod n avayvmor TV ded0péVeV Hog d1evBvvong, mov
TEPLEXETOL GE €V UTAOK, YIVETOL TOLTOXPOVE LE TN GUYKPION TNG ETIKETOS TOL KOL TOV
éleyxo tov ynoiov gykvpodmroc. Katd cvvéneia, n avlyvoon tov PrAok EeKvaegl omd
v otiyp] mov eivar dwbéoyun m devbovon tov, oNAadn peTd To PR NG
TUNUATOTOINONG. AV TO AMOTEAEGHO TOV EVIOTICUOV gival emtvyia, tOTE TaL {NTOLEVQ
dedopéva tomobetobvtanr oty aptnpion Tov cuvdésl v Kpven pviun pe v KME,
SLPOPETIKA 0yvoouLE 0,TtL St ACOpLE.

® H eyypogi oty Kpoen pvipn

Koatd 1t Aewtovpyio eyypoeng Oedopévov oty Kpuen HvAun 1 dladtkocio

dlapopomoteital acsHNTA GLYKPITIKA LE EKELVN TNG AVAYVOOTC.

" AV TO OmOTELECHO TOV EVTOMIOMOV Eivor emitvyio, TO0TE HOVO  Umopel va
tponomomBetl 10 pmhok. O €Aheyyog ™G €TIKETAG 1 TOL YNeiov gykvpotntag V, dev
yivetoar mopdAAnia, £€tol n Agttovpyion TG €yypoaeng eivar mo ypovoPodpa. ITo
OLYKEKPEV dlakpivovpe V0 TEYVIKEG EYYPOOG GE TEPITTMOT EMTLYING KPLPNG

pvipmg:
i. Aweyypaon (write throught) : H mAnpogopia eyypdoeton 610 pmlox mov
Bploketor oV KpLPN PUVAUN KOOMOG Kol GTO OVTIGTOLYO UTAOK TNG KVUPLOG
HViuNG.

ii. Enaveyypaon (write back) : H nAnpogopia eyypdeetor pdévo 6to pmhok
™G KpLeNG Lvnuns. To Tpomomomuévo UmAlox TG KpueNG VNG £YYPAQETOL
oTNV KVPLoL vnun povo otav avtd avtikatactabel. H tpomomoinon tov pmiok
GLVOOEVETEL UE TNV EVIIL p®OT EVOC YNeiov KOTACTAONG, Tov KaAeitor dirty
bit (D=1). Av 1 £évdei&n eivar clear bit (D=0), dnAdvel 6TL 10 pmhok gival
kaBopd, dNAadN dev TpomoTOONKE TNV KPLEN UV, omoTe de yperaletal
VoL ETAVEYYPAPEL.

" AV T0 0OTEAEGNO TOV EVTOTIGHOV €ival amoTvyio TOTE EYovpe 000 EVUANAKTIKEG
EMAOYEC (TEYVIKEG EYYPOUPTG):

1. Avabeon eyypopng: 10 WITAOK LETAPEPETOL OTO TNV KUPLOL VU GTNV KPLOT|

(Aertovpyio TomoBETNONG 1 AVTIKATAGTAONG) KO GTI GUVEXEL 0KOAOVOOVV o1
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Kepdroto 4 / Evotnra 2

eVEPYEIEG TNG EMTVYIOG EYYPAPNS (SLEYYYPAPN 1] EXAVEYYPADT)).
2. Avadleson un eyypopng: T0 PTAOK TPOTOTOLEITOL UOVO GTNV KLPLOL VI KO

oYL oTNV KPLPT.

oH TEYVIKN EMAVEYYPOPNS ovvi|0mg cuvovaleTar pe TNV avadeon eyypaens Eve
n deyypaon pe TV avadeon pn eyypoeiis.

®» Kotayopntic eyypaeng

Edv ypnowomowodue v 1EYVIKA TG OlEYYPOPNG, TOTE 1 KEVIPIKN HOVAdQ
enefepyociog TPEMEL VO TEPUEVEL TNV OAOKANP®ON TOV gyypae®v. [ ) peioon tov
KOOLGTEPNCEDV TOV EYYPUPDOV XPTCLOTOIEITOL L0 EVOIAIEST) LVIUN, EVOG KATOXWOPNTNAS
EYYPOPNG, TOV EMTPEMEL GTOV EMEEEPYACTN VO GUVEXIGEL TAPAAANAQ LE TNV EVIUEPOOT
™m¢ pvung (oymua 4.2.4). H Aoon avt) dev pundevilel @otdco T KaBuoTtepnoelg oTig

EYYPUPES .

KME A Kpoei pvijun LRt
(Advvoyuxn
(Processor) ,
> >  Mviun)

Write Buffer

Yympoa 4.2.4 - H Agttovpyia g O1eypa@ic pe Katoyopnti eyypoeng
JOYKPLoN TOV HEBOS®V EYYPUPIS 6TV KPLOT] HViun

Kobepio omd tic teyvikéc eyypagne mopovotdlel ta okd g mhieovektiuarto. ITwo
GUYKEKPIUEVOL:

Enaveyypoaon:

1. Ovoutioelg tov eneepyactn Yo Yypoen LELOVOUEVOV AEEEMV 1KOVOTTOLOVVTOL
HE TNV TOEOTNTA TNG KPLONG HVAHNG.

2. TlohhamAéc eyypapég 6" €vo LTAOK, ATOLTOVY LOVO Lio EYYPOQT] GTI KOPLOL LLVIT).

3. Emeidn kdmoleg and Tic eyypagEég 0V yivovtal Apeso otny KOPLoL Lviun N TeXVIKN
oTH amoTel LKPOTEPO €VPOG LAOVIG KOPLOG UVIUNG

4. Otav 10 UTAOK EMOVEYPAPETOL, TO CUGTNUO YPNCLOTOLEL ATOTEAECUATIKA TNV
KOPLOL LYY 0E00UEVOL OTL EYYPAPETAL OAOKANPO TO UTAOK.

Aweyypoo:
1. Mw oamotvyio  aviyvoong oev pmopel moté va odnynioet (Adyw mbavig
OVTIKOTAOTAONG UWTAOK) GE EYYPOPT] GTNV KOPLOL LVAUN.
2. H teyvicn owt) vAomoteitar eukoAdTEPA amd TNV emaveyypaen (dev amortel
yxpnon Dirty-bit).
3. H xopra pvrun etvon mhvtote evipepmEVI Kot GCOUPOVN LE TO TEPLEYOUEVO TG
KPLQIG LVAKNG.
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Apyrtextovikr] Ynoloyiotov I

Agv givar gbkoAo va amavtnOel To epAOTNUO TO OO TIC dVO TEYVIKES EYYPAPNG EVaL M
kaAvtepn. H emaveypapn omortel pikpdtepo €0pog {dvNg KOPLag v Kol LELOVEL TV
KUKAOQOPID TV OEGOUEVOV OALA 1 ALECT] EVIUEPMOT] TOV TEPLEYOUEVAOV TNG KOPLOG
LVIUNG OV TPOGOEPEL M dleYpaT| etvar amapaitnn o€ opiopéveg depyooieg /0 kabag
kol o€ mepPariov molveneEepyaciog. H BéATio Teyvikn pmopel va Ppebel pe texvikég
TPOGOUOI®ONG UOVO YL CLYKEKPIUEVT] OPYITEKTOVIKY] TOV VTOAOYIOTY] KOl Ylo
GUYKEKPIUEVT] (PTOT TPOYPUUUATOV.

APAETHPIOTHTA 9

No anaprOpioete to fripota e Asrtovpyiog Tomo0ETnong otV TEPinTOOGN TOV
ektereite evror] avayvoong ané Tmv KME. H opydvoon ™™g kpveng pviung
givalr 6VVOLO-CUGYETIOTIKT (2-0pOp®V) Kol To péyebog pmiok NG KPLONS
pviung givan 16 bytes.
Na weprypayete ta Pripata g Aettovpyiog AvTiKaTdoTaong 0TV 1 0pydvmon
™S KPLONG pviung eivoar apeong avrtictoiynons kor 1o péyedog paiok g
Kpuons pviaung givar 32 bytes. H teyvikn Eyypaonc otnv kpuven pviun oe
nepintoon Emruyiog eivor n Eraveyypagn kot og tepintoon Amotoyiog eivor n
AvdOeon Eyypaoiic.
Na pNoHOTON|CETE TO TPOYPOUUNO. TPOCONOIMONS TNS KPVONG HUVIIUIS 7OV
vdpyer oty o1evOvvon:
http://hermes.di.uoa.gr/cache-simulation/simulation.html

211 OVVEXELN VO KOTAYPAWETE TNV OKOAOVOIO TOV AEITOVPYLAOV TOV EKTELOVVTOL
KOl VO, GUYKPIVETE TNV 0KOA0VOi TOV AELTOVPYIAV 0TS amekovilovTal otV
TPOGONOIMGT, PNE TIG OIKES GO UTUVTNGELGS.
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AHANTHEH APAXTHPIOTHTAX 9

e Kotd v ektéheon evrolig avayvoong omé v KME, n Asrtovpyio g
TOT00£TNONG PTAOK GTI|V KPVPT UVI{IN) TPAYRATOTOLEITOL OTAV TO UTOTEAEGNO. TI|G
Aertovpyiog TOV EVTOMIOHOV Eival Amotuvyio Kov wePLLopPavel To TOPUKATO
Pipato ta owoia Aappfdavovy ydpa TavTéypova:

» Metogépovron to ogdopéva amd v kopwo pvigun oty KME ko oty
KataAAAn 0¢on (Tov TpocoopileTar 00 TO TEHIO PETATOTIONGS) TOV UTAOK
NG KPLONG pvijpung.

» MEeTo@EpovTor To. 0EG0UEVE TOV YEITOVIK®OV S1E000vee@V TG KOpLag pvijung
OTIC VTOLOUTES B£6E1S TOV PTAOK TNG KPVONG PVI UG,

» To nedio eTIKETAS TOV PTAOK TNS KPLONS pviiung Tileton ico pe to medio
Etwkérag g d1evBvvong g Kvprog pvijunge.

» To Valid Bit Tov prhok ™G KpLP1|S pvijung TileTmn ico pe 1.

e Y& KPLQN pVIAUY GUECNS OVTIOTOIYNONGS, 1 AELTOLPYiO. TNG OVTIKOTAGTUONS
TPAYRATOTOLEITOL OTOV TO OMOTEAEGUO TG AELTOLPYIOG TOVL EVTOMIGUOV Eivar
Amotvyia kor to Valid Bit Tov prhok g Kpoefc pviung £xer Tipn 1, onihadn otav
OTO PTAOK TNG KPLPNG HVIIIGS VAAAPYOVV OEOOUEVA TOV TPEYOVTOS TPOYPANPRATOS
KOl TO EOI0 ETIKETUS TOV PMAOK TNG KPVONG UVIUNG EIvol S10POPETIKO a0 TO
nedio eTIKETOC TNG O01EV0VVONG TNG KUPLOG pviung. XT1 ouvvExeld, £POGoV 1)
TEYVIKY €YYPOPNS o€ mepinTtmon Emrvyioag otn kpuen pvijun givar n Aeyypogi)
(evotnto 2.2.4) axoiovOel M Aertovpyio TG TOMOOETNONG OLHPOPETIKA OV 1)
teyvikn Eyypoagng oe mepintoon Emrvyiog civar n Eraveyypaoern, eléyyetor n
Tipn tov dirty bit Tov prhok TG KpLENG pviENS Kon av £xel Tipn 1 evnuepaveran
N oavrtiotoyyn o1EvOVVEN TNG KUPLOG UVIUNG KO OTN] OUVEYEWD OKOAOVOEl 1
Aertovpyia TG TomoBéTnONG.

", By

—

3?55'5}.$H(10('1581’YH(1 — “H Aevrovpyioa gyypogig otov enelepyoaostiy Alpha AXP
21064”

O eneéepyaoctng Alpha AXP 21064 éyer kpvon pviun 8 KB kot péyebog pmiok 32
bytes, Kot ¥pNOOTOLEL TV TEXVIKN GUECNG GVTIOTOYNONG. & TEPIMTMON EmMTLYIOG
YPNOLOTOLEL TNV TEXVIKN OLEYYPAPNC LLE KOATAXWOPT TN EYYPOPNG HEYEOOVG 4 UTAOK KOl OE
nepintwon oamotuylog eyypaeng TV TEYVIK] TG avdBeong pn  eyypaens. O
UIKPOETMEEEPYAOTNG YPNOUOTOLEL d1eVBVVOELS KOplag pviung peyébovg 34-bits.
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Apyrtextovikr] Ynoloyiotov I

O emefepyaotng ektelel pio EVIOAN 1 omolo amoutel €yypagn o€ pio devbvvorn g
KOplog pvnung. Metd amd v Aettovpyion Tov €VTOmMIGUOL 1 omoia eueoavileTon ota
prpata 1,2 kon 3 tov oynuotog 4.2.5 vrdpyovv ot e€Ng 600 TEPIMTOCELS:

CD MevBuveny CPU
Mgt Meraromon
Mrhow
21> i g - Acoapive A b0 puEve
E Ewrddon Eladow
T At T
| @
Valid Ermire A pove
c]> <M « MMh> -
I

256 priary @ | | [

@ @ o]
> Erypeogns

[ Kiipur Myijjun '

Yynpuo4.2.5 - H opyavoon Tov d£00uéveV TG KPLENG UVI|UNG Y10 TOV MIKPOETEEEPYUGTI)
Alpha AXP 21064.

1. IHepintwon smroyios THS KPOPHS UVHUNG

To dedopéva  ypAeoviol 610 UTAOK TNG Kpueng pvqune.  EmmpodcOeta emeidn

YPNOWOTOLEITOL 1 TEYVIKN TNG JEYYPAPNG TO OESOUEVO GTEAVOVTIOL GTOV KOTOYMPNTH

EYYPOPTS Y10 VO EYYPOPOVY KOL GTNV KUPLOL VL.

= Edv o xoatayopntig sivor Goglog, t0Te To 0edopéVO Kot oAdKANpM 1 O1evbuvon
amoOnkedovial € aLTOV KL 1) YYPAPT) OTAUATA eKEl, OGOV apopd o poro g KME.
H KME ovuveyilel m Aettovpyio TG, VO 0 KOTOX®PNTNAG EYYPOPNG ETOALETOL VO
ypayet ) AEEN 6T pvipn.

= Edav o xoatayopntig Oev eivor Gdg0g Kol mEPLEYEL €va M MEPLGGATEPQ
TPOTOTOMUEVO, UTAOK, GUYKpiveTal 1 dievBuvorn tov  véov pmhok pe tn devbuvon
TOV UTAOK 7oL LIApYovv otov Kotaywpnth. Edav tapialel pe xdmow omd Tig
devbivoelg avtéc, TOTe aKoAoVOEL pio CLVEVOOT) T®V SESOUEVOV TOV dVO UTAOK TOV
ovoudletor ovyydvevon eyypaens. H dwdwacio oavt yivetar yw Adyovg
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Beltiotomoinong, a@ol dwpopetikd 4 amodnkevoelg dwdoyikmdv devbhvoewv Ba
véulov Tov KoToyopntn £Yypaens, okopa Kkt av ot 4 dievfhvoelg avapépovtal 6To
1010 UTAOK TNG KOUPLIG LVIUNG. ZTNV TEPIMTOOT TOV O KOTOYMPNTNG EYYPUENS Elvar
mpng kot kopio dievbvvon  amd To pPmAok Tov TEPEYEL dgv TAPLAlEL UE TN
dtevbuvon Tov véov pumhok tote , n kKpoen pviun (ko 1 KME) givatl avaykacpévn va
weplével va eheuBepmBel pia 0Eon otov KaTaymPNTY| £YYPOONG.

2. Ilepintwon amotvyiog THS KPVPS UVIUNG

Enredn ypnowonoteiton n teyvikny avébeong un eyypaeng 1 KME  mopokdumter v

KpLON pvAun kot ypaest katevbeiov oty kdplo pvnun xopig va ennpedlel  kpoen

pvipn.

.
?EAIHAZYFIIPI(YTIITVXIO

Noa peletiioete To 0ed0péva TOV TIVOKO PE TOVS PLONOVS amoTLVYiog Yio KPu@ég
RVIHES PE EVTOLEG, OEOONEVE KO MEIKTEG KPVQES PVIIUES OLUPOPETIKAV peyedav
(0wBéTouv KpvEN pviun Yoo dedopéva ko Yoo gvroréc); Ilow sivan To
ovumepdopata wov ntpokvaTovv; Iow givar o onpoviiky ond whgvpds pvOpov
amotvyioc; (Ta ocdopéva TOv TivOKe GVOQEPOVTOL GE KPLON HUVARN GHEONS
avtiotoiynong pe péyedog pmwiok 32 bytes Kot 1060610 AvaQPOPAOV 6€ VTOLES 75%.)

Méyebog  Kpvon pvijpn  Kpoen pvijpn Mewen
EvToLv Agdopivav  Kpoon pvijun
1 KB 3,06% 24,61% 13,34%
2KB 2,26% 20,57% 9,78%
4KB 1,78% 15,94% 7,24%
SKB 1,10% 10,19% 4,57%
16 KB 0,64% 6,47% 2,87%
32 KB 0,39% 4,82% 1,99%
64 KB 0,15% 3,77% 1,35%
128 KB 0,02% 2,88% 0,95%
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iAHANTHZH APAXTHPIOTHTAX 10

Mio mpot™) mopatipnon civor 6Tt 11 KPLEY] PVIRY] EVTOADV €Yl MIKPOTEPOUVG
pUOpOvS amoTUYIOG CUYKPITIKA pE TNV KPuQl] pviun ocdopévov. O duyopiopdg
EVTOLAV KOl OEO0NEVOV aQaIpeEl TIG amoTVyieg e€onTiog TOV GVYKPOVOEMV NETAED
TOV PTAOK PE TA OEO0NEVO KO TIS EVTOAES, 0ALG Kot otadgpomorel 1o péyedog mov
avTIGTOYEL 6TV KoOgpd amrd v Kpven pviun. Me pio 0 TPOGEKTIKN NOTI,
OLUMIOTOVOVPE OTL pio PEIKTI] KPLPY] UVi|UN oTonTel To ovvoMKO péyedog, péyedog
KPUONS pvijung 0edopévev Kot pnEye0og Kpueng Hvijung EVIoA®V, Yo va £XEL TO 1010
amotéreopa. o mapaderypa, pia Eexmproti) kpven pvijun 1KB ko pioc 1KB kpooen
pvijun evtoA®@v, amortovv pio 2KB peikt) kpven pviun yw va givar 1 6oykpion
oc®oTH. Av voloyicovpue Kol Tov péco pvOud amotvyiog Yo kdOe TOmO KPLEG
PVI NG G€ GUVOVAGHO ME TO TOGOGTO UVAPOPAV GTI UVIUT, TO GUUTEPACHATO NOG
OVOAOEIKVOOUV Kot TAA Tig amokAicels . To miéov oiyovpo givor 0T exnpealovv v
000001 TOL GLOTNHNATOG.

Méyeboc  Kpvon pvijun Kpoeij pvijpm Mewcri
Evtoldv Agdopévav Kpvo1i pvijun
Tuykpivoope ™ 7 = S S
MEKTH pvipun 1 KB 3,06% 24,61% 13,34%
2KB pe ~ <
KpUQY pviipn (2KB ) | 226% 2057%  ((9.78% ")
0g001EVOV KoL
EVTOLAOV 4KB 1,78% 15,94% 7,24%
peyédovg 1KB
8KB ) 1,10% L 10,19% 4,57%
3 4
16 KB 0,64% 6,47% 2,87%
32 KB 0,39% 4,82% 1,99%
64 KB 0,15% 3,77% 1,35%
128 KB L 0,02% ) 2,88% 0,95%
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AVOKEQUAULOVOVTUS AOLTTOV. .. ‘

H Aertovpyio ™G Kpoeng pvipng otmpiletor oty  ovtiypo@ RéEPoOvg omd T
mEPLEYOUEVE TNG KOUPLOG HVIENG. AS0ToldvVTOS TNV TOMIKOTNTO TG OVOQOPIS TOV
TPOYPUPUNATOV, Ol TEPLOCOTEPES OVOQOPES oTn pviun  yivovtar péca amd  éva
TEPLOPIGUEVO 6VVOLO O1EVOVVGE®VY P oA pKpr] KaBvotépnon.

Or Paocikés Aertovpyieg TNG KPLONS UVIAUNG d@opovv oTtny avalitnon, TNy
TOT00£TNG1), TOV EVIOMIGNO, TNV GVAYVMOOT), TNV EYYPUPT] KOL TNV OLEYYPUPN] TOV UTAOK.
Inpovtikég vvoleg €ival 1) ETLTVYI0 KoL 1] 0T0TVOYI0 TS KPLONS pvijung.

H 0éon mov 0o TomoBetnOei éva pmhok oty kpven pviun &optdrar omd TOV
olyépOpo avriotoiynong (dpeon, TANPOS GULGYETIGTIKN] KOl GUVOAO-GUGYETIOTIKI
avtiotoiynon). H 61ed0vven tng kpueig pvijung tunportomolgital ot oevbuvon tov
PTAOK Ko 6T1) PETOTOMISN TOv pmhok. EmmAéov n d1evBvvon givar dvvatdév vo dvonpedel
OTO TTEOI0 ETIKETAG KL 6TO TEGI0 TOV OEIKT.

¥,

T va evromicovpe o {nrovpevo paAok, cvykpivovpe Ty eTikéta d1e00vvong pe v
01ev0vvon tov pmiok ar’tny KME. Katd kavéva, oheg or mOavéig etikéteg e€erdlovron
napdriinio Yo tayvtepe amoteléopatda. ‘'Eva prhok propel vo Ppicketor otnv Kpuvet)
pviun (emroyio) q oy (amotvyia).

.
T va emié€ovpe 10 pthok wov 0o avtikataotadsi, ypnopororovpe Tig pe@do0vVGg TNG

“Toygoiog aviikatdotaons”, g “Aydtepo mpéo@aTa YPNOPOTONUEVO” KOL TNG
“IIp®To péca TpOTO EM™.

Katd ™) Asrtovpyio eyypogig Ogdopévev oTiy Kpuvei pvipn 1 ouwdKacio
olaoponoreitor d1o0NTE GUYKPITIKA pe EKEIV] TNG avayvoons. Av 1o arnotéleocua Tov
EVTOTIGUOV eival emiTvyia, TOTE pOvo pmopel vo Tpomomo0ei to pmhok. O £reyyog TG
ETIKETAG M| TOV Yn@iov gykvpotnTog V, dgv yivetal mapdriinia, £Tol 1 AetTovpyia TG
eYYPOQNS €ivar mo ypovofopa. X auvTh TNV TEPITTOON, OLOKPIVOLRE OVO TEYVIKEG
gyypooneg: v Adigyypapij ko v Exaveyypopsj. Av to amotrélecua tov evromiouov eivar
armotvyio TOTE £(ovpe OVO EVOAMOKTIKEG emAOYEG (TEYVIKES &yypoeNng): ™V Avdbeon
eyypagiis ko Ty Avaleson un eyypapis.
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