Apyrtektovikr] Yroloyiotov 1

Evomyra 9" : Ancvbecioc mpoofoon oty uviun.

Y KOTOg O oxomdég TG evOTNTOS QLTS €ival va mePrypayer TNy amevdeiog
npéoPfacn ot pviu, ™) AStTovpyia TNS KO TIS TUPURETPOVS TOV T1)
oémovv.

IIpocdoxk®peva Otav Oa éxete pehetiost Ty evoTnta, 00 ciote og 0fon va:
Amoteréopata

k3

E»f;";-_jﬁ"t TEPLYPAQETE TN AgrToVpYio TNG ansvfsioc tpocBaong otn pviiun (DMA),

L &

tw arapducite To 6Tao10 6€ ma petaeopd DMA,

m
E ey
!

:T’"”$ rapovorwaiere TNV DMA Kol T0 GVGTNHOTE WOLUTIC KOL KPVONS UVITUNC.

5

Wm@mﬂm anevleiog Tposfacn otn pvijun (DMA)
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Kepdhiato 5/ Evomnta 9

y

= H Aertovpyia ¢ amevldeiog mpocfaong pviung

To I/O odnyovpevo amd dokomég amaALICCEL TOV €MEEEPYACTN MO TNV OVOLOVY| Y10
kéBe Aerrovpyio I/O. Tlapor’avtd, av ypnoomomoovpe avt T péBodo yo
petaeopd dedopévav amd 1 mpog €va okAnpd Oloko, M emPdpoven mapapével
TEPAOTIO, OOV, OTO YPOVIKO doTnuUe 7Tov O OloKog  eKTEAEL UETOQOPEC,
katavoiovetal o 100% g enelepyactikng oyxbog. o cuokevég vYNAOL €0poLG
Lovng, 6mwg ot oKAnpol 31oKol, Ol HETAPOPEG GUVIGTAVTOL KUPIMG OO GYETIKA UEYAAM
pumhok oedopévev (exatovtadeg o¢ yladeg bytes). o mapdderypo, yoo T HETAPOPA
evoc pmhok 2048 AéEewv Ba amaitovtav TovAdyotov 2048 amoOnkevoelg kor 2048
QOPTAOCELS , eVD Ba elyape kKo TV emmpochetn emPapvvon Ady® TV S10KOTMV.

INo vo amollayei o emelepyaosti)lg 060 TO SVVATOV TEPLGGOTEPO, Ol OYEOUOTEG
VTOAOYIOTAOV OVOKOADYOV £€VO. EUNYOVICUO OTOV Y10, Tn HETOPOPH TOV OEO0UEVMV
amevBeiag mpog M amd ™ pvAUN LIEVBVVOG eival 0 €AEYKTNG TNG GLOKELNG Kol Ogv
EUTAEKETOL O €MEEEPYNOTNG. AVTOG O UNYAVIOUOG OVOUALETOL GUEST TPOCTELAGT)
pviung (direct memory access — DMA). O punyoviopog d10KOTdV ¥PNOLOTOEITOL Kol
TOPO OO TN GLOKELY] Yl VO EMKOW®VEL PE TOV €mefepynotr], dAAd pOvo Otav 1
petapopd I/0 ohokAnpmveTat 1| OTaV TPOKLATEL KATOL0 AGOOG.

QH DMA Lowov viomoleitar pe évav eCel0IKEVPEVO EMEEEPYUOTI] — EAEYKTI]- O
omtoiog peTa@éper dedopuéva peTalh TG UVIUNG KOl HLOS GLVOKELNS €160000/e50000,
eve TV 0w oTiypn o emeepynotig aoyoreitar pe Gileg oepyaosiec. 'avtd T0
AOyo PpiokeTton ekTdg TOL emelepyaosTi) Ko givar KOprog (master) otnv aptnpia,
KOTEVOUVOVTOG TIC OVAYVOGCES KOl TIS E€YYPOQPES OVOUEGE OTN] GLOKELY] Kol T

pvipn.

Y10 mapokdte oynuo PAETOLHE €vo VTOAOYIOTIKO GUCTNUO HE OVO GCLGKEVEG
€16000V/E600V OV YpNnoomolovy Eva eleykty DMA yio va EXIKOWVOVIGOUY UE TN
pvnun. H opyavoon apmnpiog eivar amhomompuévn.
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Apyrtektovikr] Yroloyiotov 1

Eleywriig -

DRA
ExtvmaTig
vymig

MovitSr Tei Ty TG
dirKou
2 L
Emedepyuotiig
Exipwr
vy

Yynpa 5.9.1 - 'Evoag DMA gheykTiig 000 Kaval®v, dnAadn Evog EAEYKTIG TOV YPNCILOTOIEITOL
TAVTOHYPOVA Y10 V0 GVGKEVEC I/O , 6T0 GLYKEKPIUEVO TAPASELY A Yo [0 LovAda dioKov Kot Eva
EKTLTLMTH VYNANG TOYVTNTOG.

Y1aow o€ pio petagopa DMA
Yrdpyovv tpia otdda oe pa petopopd DMA:

1. O enelepyaotnc mpoeTorpdler 1 DMA mapéyovtag v toutdtnTo TS GLOKELNG, T
Aerrovpyia Tov Ba emiteAécel 6T GLOKELN, TN d1EVOVVGN UVIUNG TTOV ATOTEAEL TNV TINYN
1N TOV TPooPIoUd TV dedoUEVMV TOV TpdKELTOL Vo, LeTapepBolv Kot To TANH0g TmV bytes.

2. H DMA &egkva ) Aertovpyia 6T1 GVGKELT Kol EUTAEKETOL GE £V, GYNIO douTnoiog
yw va yivetr kdtoyog g aptmpiag. Otav to dedopéva etvar dwbéoipa (omd T cuokeLn 1
™ pvaun) to petaeépel. H ovokevy DMA mapéyet ™ oebbvvon pviung v v
avhyvoon 1 v eyypoer. Av n aitmon oamoitel meplocodTEPES amd pio PETOPOPESG
aptnpiag, n povada DMA mapdyst v emopevn oebBvvon pviung kot EeKvd v
EMOUEVT] LETAPOPU. XPNOILUOTOLAOVTIS CUVTO TO punNyoviopd, pio povade DMA pmopei
Vo PETAPEPEL Evav 0AOKANPO Topéa diokov, mov pmopei vo £xel péyedog yLadeg
bytes, yopic va evoyijoel tov enelepyaoct). [lorhoi eheyktés DMA meprioppdvouv
Kamowo, evolgpeon amodikevon (buffering) ywo vo pmopovv va avripetomicovy pe
gveMéio TIg Omoweg kobvotepoels €ite KOTG TN pETOQOPG, €iTE €KEIVEG TOL
APOKVTTOVY 660 0 eheykTig mePuével v yivel KOpog TNG aptnpioc.
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Kepdhiato 5/ Evomnta 9

3. An6 ™ otiyun mov 1 petagopd DMA €xel ohokAnpmOei, 0 ereykTNg o6TEAVEL Vv
oo dlKomG oToV enelepyaoTy), 0 omoiog elval o BEom TOTE VO TPOGIOPIGEL AV M
oA Asrtovpyio ohokAnpmOnke pe emrvyio egtalovrag t cvokevy DMA 1 ) pvhun.

HHollamrés ovokevég DMA

Mmnopel va vdpyovv moArhamAés cvokeves DMA oe éva vmoAoyiotikd cvuotnuo. [o
TapadEyHo, o€ évo oOoTnUo. pe pio udévo aptnpio enelepyoctn-Uvnung Kot TOAAESG
apmpieg 1/0, kdBe eleykmc aptmpiag I/O morréc @opéc mepiéyel évav emeepyaotn
DMA mov dwyepileton KGOe HETOQOPA avALESH GE Piot GLOKELT] TOL PpioKeTol GTNV
aptpia I/O kot ™ pvAun.

Ag dovue TL T0GOOTO TOV €MeEePYOOTH KOTAVOADVETOL YpNoiponoimwviag DMA ywo va
OVTILETOTICOVUE TO TOPAOELY LA LOG LLE TO OKANPO Oi0KO.

I
v W
2

Yno0éote 0T £rovpe TOV 1010 €mMeCEPYnoT] KO TOV 1010 GKANPO OicKo OIS 6TO
nopaoetypo g evotnrog 7. YmoOfote mog m apywkn pvOpon (set-up) piog
petagopas DMA anmartei 1000 kOkAovg poroyro¥ yio Tov enelepyacTt) Kol vrodéote
S N owyeipon ™S dwwKomNS KOTd TNV orlokApwon T DMA amortei 500
KUKA0VG. O okAnpog diokog £xel £va puOpo petaopag dedopévov Tmv 2 MB/sec kat
ypnowponorei DMA. Av n péon peragopd andé to dicko givar 4 KB, 11 10600670 TOV
eneCepyaoty Tov 50 MHz kotavol®vetal av 0 0iokog eKTELEL PETOPOPES YO TO
100% Tov ypovov; AyvonoTE 0OTOLLONTOTE EMIOPAOT UTO TO GUVAYMVIGUO UPTPILOG
avapesa otov enecepyaosT) Ko Tov eheykt) DMA.

Hapaodosryna

Anavinon:
Kabe perapopd DMA amottet

4 KB
ME

second

=2 %107 zeconds
2

"Etot av 0 diokog ekTeELEl CLUVEXDG LETAPOPES, OTALTOVVTAL:

A oL
1000+500 —— sk N )
ETRHpOpQ choL pohoan
WETPOPE g s A0t POAOIOD
seconds second
2x10% ———
ILEToUpOp

A@ov o enefepyaotng Asrtovpyet ota S0 MHz:
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Apyrtektovikr] Yroloyiotov 1

Ts0= 10°
Togoatd Tov ensfepyati) Taw Kareveha e = ————— = 152 10¥ = 1.5%
a0 = 10° |

%
{APAZTHPIOTHTA 1
Tv oopmepaopoTa TPOKVATOVY GO TO TPONYOVUEVO TAPAOELYNO OGOV a.POPa TN
ypion DMA 710 1 010.60voE61 TOV GKANPOY dickov; Na cLYKPIVETE TNV amdvTION
UG PUE TV TAPEYPAPO TOV UKOAOVOEL.

OAvriﬂa‘ra pe 10 I/0 g&éraong 11 1o /O odnyovpevo omd owwkomés, 1 DMA
pmopei va. ypnoyponmom0ei Yo T owovvoeon €vOg GKANPOL diockov yopig TNV
KOTOVAA®MON O0AOV TOV KUKA®V TOVL €meepyaoth ywo o omi] Asrtovpyia
glo000v/e€odov. Emmiéov, loyikd o Odiokog o¢ 0o petagéper oedopéva TNV
MEPLGGOTEPN AOPU KOL 1] TIUY] TOV VTOAOYIGCTNKE OTO TOPUTAVO TOPadeypa 0o givar
ONUOVTIKA yopnAotep. PvoiKd, av TaVTOYPOVE KoL 0 EMEEEPYAGTIIS GUVAYMVICETIN
Y0 VO APNOLHOTOUGEL TN pvijpn), 1 eEumnpétnon tov Ba kaBvotepel 6Tav 1 pviun
givan amaoyonpévn ekteh@vtog pio petagopd DMA, kot vdpyer kol n mbavotnto
va ocopfPei ovykpovon (collision). Xpnowpomorwvrag kpveég pvipes (caches), o
emeCepyaotis pmopel vo amo@Vyel TNV avadykn mpécPaocng otn pviun Tov
MEPLGGOTEPO KA1PO, OPNVOVTOUS £TOL TO TEPLGGOTEPO €0pog CAVNG TNG HVIUNG
owBéoo Yo ypnion ané Tic cvokevég I/0.

EneCepyaotéic I/0

Mo vo eEAaTTOCOVE TEPOUTEP® TNV AVAYKT VO SIUKOTTOVUE TOV EXEEEPYAOTN KOl VAL TOV
amooyoAovpe pe ) dayeipon piog aitnong I/O mov pmopel oty TpaypaTIKOTTO VOl
GUVETAYETOL TNV EKTEAECT] OPKETMV AELTOVPYUDV, UTOPOVUE VO KAVOLLE ToV ereykTn 1/O
va Aettovpyel mo €&umva. Ot é&umvotl eheyktég ovopdlovton cuyva emelepyaotéc 1/0
(I/O processors, 0mwg emiong kot ereyktég /O — I/O controllers 1| gleyxktég kavadv —
channel controllers).

Avtol ov g€erdikevpévorl emelepyaoctéc ekteAOUV Pacikd pia oepd amd Aertovpyieg
/0, mov ovopaleton wpoypappa I/0 (I/O program). To mpoOypappo pmopet vo etvon
amodnkevpévo atov enelepyoot /O 1 pmopet va givar amodnkevpévo otn viun Kot vo
avoktatot amd tov eneéepyactn 1/O.

I[Ipwv Vv evepyomoinon evog emefepyaoctn /O, 1o Aertovpywkd cvotnpe cvuvROmG
npoetoalel Eva mpoypoppa I/O mov dniovetl Tig Aettovpyieg I/O mov mpémet va yivovv,
omwg emiong kot 1o péyebog kot ™ SevOvvon pHETaPOPAS Y TLUXOV AVOYVAGCELS M
eyypapés. Ztn ovvéyewn o emegepyaocts /O dwPaler to mpdypappa /O, ekterel Tig
Agrtovpyieg OV TEPLYPAPOVTOL GE OVTO, KO SOKOTTEL TOV £MeCepyaoT), LOVO OTOV OAO
TO TPOYPOLLO EXEL TEAEIDCEL.
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Kepdhiato 5/ Evomnta 9

OOl enelepyootésc DMA givor Paocikd emeepyaoctég €101kov okomoV (cuvifmg
omoTEAOVVTOL 00 £vo. POVO KOKAMPO KOl Ogv €ivol TPoypoppoTICONEVOL), EVEO 01
enelepyootéc 1/0 viomorovvror cvyvd pe pikpoemelepyaoTéS YEVIKOD GKOTOU Ol
omoiol ektelovV Eva gEgtdikevpévo Tpoypappa 1/0.

¥
{APAZTHPIOTHTA 2

e No &nyfoete T givan n amevBeiog npooPaocn pvijung (DMA) kol Towg avti
viomoigitat.

e No anapOpoete To 6TA0W0 0TO 0TOia YpileTar o petapopd DMA.

e No oVYKPIVETE TIC OTAVTIGELS GOG UE TNV VTOEVOTNTA TOV poMg dwfdoarte: «H
Aertovpyia g amevleiog Tpdsfacng pvipuno».

e

.
{APAZTHPIOTHTA 3

Na ovykpivere Tovg emeepyaotég I/0 pe tovg eheyktéc DMA. Iow givor n facukn
OLPOPd AVANESH GE VTOVS TOVS 0V0 TUTOVS EMEEEPYUCTOV;

Ty

'.{AHANTHZH APAXTHPIOTHTAX 3

Ov enelepyootésc DMA sivor Paocikd emelepyoostéc £101koV okomov (ouvi|0mg
0mOTEAOVVTOL 00 £va pOVO KUKAMPO Kol dgv givor TPpoypoppaTiCOpNEvor), Eved oL
eneCepynotés I/0O viomorovvral cuyva pe PIKPOETEEEPYUSTES YEVIKOD OKOTOV 0L
omoiol ekTeLOVV éva gEgrdikevpévo npoypappa I/0.
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y

= DMA Kol T0 GOGTNHO uVI|UNg

Otav evoopatoveral oe éva ocvotnua /O n DMA, n oyéon avaueso 6to cOLGTNUO
pvnung kot tov emeepyaotn aAralel. Xmwpic DMA, 6Aieg ov mpoofdcelc 6to cvuotnua
UVAUNG Tpoépyovionl omd TOV EMEEEPYAOTN KOU CUVETMG TPOYWPOVV UECH TNG
HETAPPOONG TOV d1EVBivVee®mV Kot TG TPOSPacng oTtnv KPuer HUvhiun, akpipog cov va
elvar 0 emegepyaotng oTOG OV TOPAYEL TIC avapopés. Me ) xprion DMA, axoiovBeitot
éva GALO LOVOTATL TPOG TO GLOTNUO UVAUNG, Kol To omoio dgv meplhapPdaver to
pnyoviopd petdepacns devbovoewv M v epapyic ™G KPLENS UvAENG. AvTi M
dwpopomoinon dnuovpyel opiopéve TPoPANUATO TOGO LE TO GUCTHUATO WOENTHG LVAUNG
(virtual memory systems) 0G0 Kol HE TO GUOTHUOTO HE KPLOEG UVAUEG. AVTA TO
TpofAnpoTa cuVNOmG EMAHOVTOL LE EVO GUVIVAGHIO TEYVIKMV DAKOD Kol TNV LTOGTNPIEN
TOV AOYIGUIKOV.

Ta cvotpata mov Ba yvopicovpe givat:

a DMA kot dgati pviun
a DMA kot kpu@£Eg pvieg

‘ H DMA ko1 n Iogat) pvijun

Ye évo ovotnua pe Weatn pvnun, 1 DMA mpénet va epydletor pe 1060tég 1| UE PUOIKES
devbovoeig; To mpopavég TpoPinua pe Tig Weatég devduvoelg ivar 6tL n povéda DMA
Bo yperaletan va petaepdlet Tig 10eatés d1evbivoelg oe PLOIKES. AVTd EMTLYYAVETOL OV
ocoumeptldfoope o100  punyovicpd DMA  katdAANAOLS  KOTOY®PNTEG-UETAPPOUCTES
devBivoemv, 6Tovg omoiovg anetkovilovtar ot 10eatég d1evduvaels oe uotkés. To Zynua
5.9.2 amewovilel éva TéTO10 GYNUO.

To kVpro PO LE TIG PLGIKEG dlevBvvoelg eival Tog To PEYEDOg TV dedOUEVOV TOV
petapépovtal o€ pumopei evkoAn va vrepPel Ta Opla pog oeAldOC Pvung. Av pia aitnon
I/O Eemepvovoe to Oplo piag celoag, tote o1 BEcelg pvnqung otig omoieg Ba peTapepoOTOY
To 0gdopéva. amd Tn oLOKELN O B MTOV GUVEXOUEVEG OTN QLOIKY] HVAUN. AvTtd
ovpPaivel emedn ot Bécelc pvnung Ba avtioToryoVGOV GE TEPIGGATEPEG OO LI 10E0TEG
oeAideg, Kabgd omd Tig omoieg B LTopovoE Vo AMEIKOVIGTEL GE OTOLOONTOTE PLGIKY|
oA, Kol PLOIKEG OVTEG TO TOAVOTEPO elvar va, unv givar yertovikég petald tovg. Kotd
GUVETELD, OV YPNOUYLOTOOVUE QUOIKEG devbivoels, Oa mpénel vo meplopicovpe OAESG TIC
petapopés DMA va mopapeivouv péoa o€ pio cerida.
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CPU-memeory bus

translation
registers Main
TLE . memeary
CPU .
WD bus '

1o L o

controller controller controller

Zyfqpa 5.9.2 - H [deat) DMA amottel £vav katayopntn yio ka0e oedida mwov Oa petapepbei otov
eheykt) DMA, deiyvovtag to bits Tpootaciog kol TV QUK oeAida mov avtioTol el o€ Kabe
10e0tn oEAda.

Mé£0odor Yo va EemePAGOVNE TO OPLO GEAIDOG

Mio péBodog ywoo va emTp€Yyovpe oT0 oLOTNUO. Vo ekKivel petagopéc DMA mov
dwmepvovv ta Oplo oeMOwV glvar va kévoope ™ DMA va Aertovpyel pe 10eatég
oevduveseis. Xe éva t€t010 cvoTnua, N povada DMA éxet éva pikpd mAnbog €1660wmv
ameikoviong (map entries) mov mOPEYOLV WENTH| TPOS GLOIKY amewkovion (virtual-to-
physical mapping) yio pio petopopd (oynpa 9.2). To Aertovpyikd GOOTNUA TAPEXEL TNV
amewovion otav Eekvd 1o 1/0. Xpnoomoidvtag aut) v anekovion, n povadoa DMA
de yperaletar vo. avnovyel yio ™ 0éon TV 10£0T®V GEAMO®V OV EUTAEKOVTOL OTN|
HETAPOPE.

Mia 6AAN Te)VIKN €lval TO AelToVPYIKO 60T Vo 6tdosl T1) petapopd DMA o€ pia
oelpd peta@op®v, Kabepd amd T omoieg va mepropileTor o€ pio povo QULOKI
oglida. Ot petapopés TOTE GLVOPUOAOYOVVTOL Kot 001 yovvTon og évav emeepyaot I/O
N pia €&umvn povado DMA mov ektelel Ty OAN axoilovdio LETOQOPOV: EVAALIKTIKA, TO
Aertovpyikd cvotnua puropet vo (NTNoet TIg LETOQOPES EeXmPLOTAL.
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Apytektovikn Ymoloyiotov |

~F Onoadnmote PHEH0S0G KL OV YPTOLUOTOLEITAL, TO AEITOVPYIKO GUGTNUO TPETEL VO
ovvepyaleton yopig va petokivel ceAideg e0m Kt ekel, bon dpa eEedicoeTon pia petapopd
DMA mov mepthappdvel avt 0 6eEAMOaL.

g

;{APAZTHPIOTHTA 4

IMoTeveTe 6TL GLUEEPEL 1] YPNOLUOTOINGT] QUGIKAYV 1] LOEATOV IEVOVVGE®VY pvijung
o0cov aQopd ™V wpocPaon o avt péow DMA. No artiohoynoeTe TNV amdvTon
cog.

ey

iAHANTHZH APAXTHPIOTHTAX 4

H andvinon Ppioketoar otnv Kpion Tov KoBEVOS KO GTIS OTULTIOELS NOG OGOV
a@opd 10 LoYo amddoon/k0oToc. Mg TN P10 WWEATAOV d1EVOVVeE®Y Avvovue KGOE
aAro TPpOPANpa, Y100 TNV VAOTOIN 6N AVTOV TOV GYNRATOG YPELALOVTAL OPMG E101KOL
KOTOOPNTEC-PETAPPAOTEIS 01EVOVVOEMY, YEYOVOS OV QVEAVEL TO KOGTOS TOV
ovotipatos. H ypiion tov gueikav dievdivoemv givar anrrovotepn, £xel Opmg To
TPOPANpa 0T 0L PETAPOPES OEOONEVOV OEV PTOPOVV VO EiVOL PEYOAITEPES OO P
oehido pviune. H emidvon ovtov Tov mpofiportog aviaver ko TNV
TOAVTAOKOTNTA TOV GYNNOTOS HE PUOIKES O1EVOVVOELS.

‘ H DMA kot ot Kpu@Q£S pvijpeg

Ov dvokorieg ™ Ymapéng DMA o€ ovoTpoTo pE KPVQOEG UVIHES TPOKVATOLV
emed] pumopel vo vapyovv 000 avriypa@a €vog oToreiov dedopévov: éva 6TV
KPuon pvipun kou éva oty kopra pvijun. Eneidn o enelepyaostig DMA mpowbei Tig
auTNoES pviung arevdeiog o€ aVT KO O HECO TNG KPVONG PVIiUNG, N Ty piog
0éong pviung mov Prémer m povade DMA ko avti] mov Piémer o emelepyaotg
pmopel vo. drapépovv.

Oeopnote pio avayvoon and 1o dicko mov n povada DMA tomobetel anevbeiog ot
pvniun. Av pepikég omd Tig 8éoelg pvnung otig omoieg ypdoet 1 DMA Bpiockovion oty
Kpuen pvhaun, o emeepyaotig Oa AdPer v moMd TR Otav  ekteAéoet pia
avayvoon. [apopoa, av n kpoen pvAun eivor tomov eyypaogng write-back, 1 DMA
pmopel va daPdoet pion Ty amevbeiog amd TV KOpoL Pviun, VO Hor VEOTEPN TIUN
Bpioketar MON oV KPLEN UVAUN Kol Oev €YEl YPaOTEL Tow o1 pUvAun. Avtd 10
TpoPAnuo ovopdleton mpOPANUa yoracuévov osdouévev (stale data problem) 1
TpOPANUe cupewviag (coherency problem).
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AVTIHETOTIG TOV TPOPIRATOS

To wpdPfAnuo amoeevyETAl YPNOYOTOIOVTOS KATOW Oomd TPELS KUPLES TEXVIKEC.
»>Mia mpocéyyion eivar n dpopordéynon g dpactnproTnTag £16630V/££6800 péca,
a6 TNV KPpve1 pviun. Avtd e£aocporilel 0Tt ot ovayvooelg PAETOVY TV o TPOGPATY
TIUN EVO O EYYPAPEG EVIILEPDOVOLV TUYOV dedopEva oty Kpuen uviun. H dpopordynon
6Aov tov I/O péoa amd v kpven uvAun eivar akpPn Kot mOAvOg €xel PEYAAN
apvNTIKY enidpacn otnv amddoon tov emeepyaoty], aeod ta dedopévo /O omdbvia
YPNOYLOTOIOVVTOAL AUECHOS KOL Yol Y AP TOVG UTOPEl Vo amopokpuviodv amd v Kpuen
VAN XPNOLULO SESOUEVA TTOV YPELALETOL EVOL EKTEALOVIEVO TPOYPOULLN, KOL GUVETADS Kot
0 emelepyaoTnc.

2Mia devtepn emtloyn €ival T0 AEITOVPYIKG GVGTNHA VO AKVPAOVEL KaTd fodinen Ty
KpLON pvipun yw pio avdyvoon I/0 1§ va emPariet va copfaivovyv votepoeyypapes yio
pia eyypoaen /O (awtd ovyvd ovopdleton ekkévmon —flushing- g kpveng pviung).
AV M TPooEyyion 0ev €L LEIOVEKTNUATO GTO VAIKO Ko ivan mBava To amodoTiky, oV
T0 AOYWOHKO pmopel vo exterel T Agrtovpyio €VKOAN Kol amodoTikd. Emeidn avt) m
EKKEVOON UEYOA®V TUNUATOV TNG KPLONG UvNUNG xpedletal vo cupfaivel povo otav
vrapyel tpocPaon priok DMA, Ba eivat oyeTikd oravia.

»H 1pitn mpocéyylon oamotedel TV mMOpOYN EVOG MUNYEVIGHOD VAMKOD Yo TNV
EMAEKTIKI] €KKEVOoN (] aKUPp®ON) TOV 16000V TG KPLeNg pviAuns (evod oty
TPONYOVLEVT €MAOYN avT TN Sdikacio TV eKTANpoveE T0 Aoyiopkod). H axvpwon
HEC® VAIKOV €161 doTE Vo €E00QAAILETOL 1| GUUTVOLD LVAUNG - KPLONG LVIAUNG etvat
ocuvnoiopévn o€ TOAVEMEEEPYUOTIKA GLOTNHUOTO Kot 1 {0 TeEYVIKN pmopel vo
ypnopomombet yo v €icodo/éodo.

‘Exovpe piget pio potid o tpelg dopopetikég neboddovs yio tn UETAPOPE OEOOUEVMDV
avdapeca og pia ocvokevn /0 kot ) pviun. Metafaivovtag omd ™ péBodo g e&étaong
o€ aVTY TG 03N YOVUEVNG 0 O1aKOTES KOt TEAOG 0T Olacvvdoeon DMA, petatomilovpe
T0 Papog tng owyeipiong piog Asrtovpyiog /O amd tov emelepyaost) og éva
otadwkd eEvvotepo eheyktn 1/0.

OAmég ov péBodor £&yovv TO TAEOVEKTNUO TNG OMOOECUEVONS KUKAMV
eneCepyaoty. Ta perovektipotd Tovg givor 6TL vEAVOUY TO KOGTOS TOV GUGTILATOS
I/O. Adyo TV Topomave, £va 0E00puEVO VITOAOYIOTIKO GUGTNNO PTopel va emdEgel
7010 onpeio péca 6€ AVTO TO PACHA €ivoL KOTAAAAO Y10 TO GVOTNNA E16000V/EE060V
mov owuBéTer.

'{APAZTHPIOTHTA 5
No amoprOpnoete TIC TEYVIKES TOV YPICLULOTOLOVVTUL Y0 VO OVTIUETOTICOVNE TO
apofinpa TOV YoracspuEvev de0opivev. No 6UYKPIVETE TNV 0AVINGY 6OG PE TNV
ToPAYPUPO: KAVTIHETAOTION TOV TPOPANOTOS».
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Apyrtektovikr] Yroloyiotov 1

™ £

AVOKEQUAILOVOVTOS AOLTTOV... ‘

H oamegvlsiog mpocfacn otn pvijun (DMA) ypnoipomorsiton Y va omarraéer Tov
enelepyacTi| and T GUVEN GUPNPETOYN TOV OTIS AELTOVPYiES £16050v/e80d00.

H DMA viomoigitor pe évav ELEYKTI], 0 0TT010G HETAPEPEL Oed0nEva PeTadD TG PVI|UNGS Kot
P0G GUOKEVNS E16600V/eEG00V, €V TNV 1010 oTiypn] 0 emelepyaoTig 0o oAsiTOl pE GALES
diepyooicc.

Tpio otadlo 7wpoypotomorovvrol oe po peta@opd DMA. Apyikd o emefepyootng
apywkonolei Tov gheykty DMA divovtag Tov TANPOQPOPIES OYETIKES PE TN PETOQOPE. XTn
OVVEYELD 0 EAEYKTNG YivETON KOPLOg TNG apTNPlog Kot PETAPEPEL TO, ddopuéva amevBeiag, yopig
™ owpecordfnon tov emelepyacti). Téhog o gheyktig Oéter éve ofuo SwWKOMNS GTOV
enelEPYUOTI Y10 VO TOV E1G0TOU|GEL OTL 1] HETU.POPE OLOKANPAOONKE.

-H amoteleospotikétTnte T0V pnyovicpovd DMA avEaveton wepartépo pe TNV TOVTOYPOVY
ypnoponoinen tov enelepyastov I/0 , or omoiol amotehoOv €101kELPUEVOVG EMEEEPYAOTEG TOV
EKTELOVV £VU GUYKEKPLUEVO TTPOYPONLA, OTOALACCOVTUS TEPOULTEP® TOV ENEEEPYACTH].

AlUANupo. amoterel 1 YPNOLUOTOINGN] QPUGIKAOV 1] OLUTOV O1EVOVVGEOV GTO PNYOVIGUO
DMA. Ot 10g01ég 01e000VoELg Hog avayKAZoUY Vo TIG HETATPEMOVUE GUVEYDS OF PUOIKES, EVED
LE TIS QUOIKEG TPETEL VA PN GLULOTO|GOVUE EWOIKES TEYVIKES YLO VO PTOPOVUE VO, HETOPEPOVLE
TOGOTNTO OEOONEVOV PeYaAVTEPT 00 TO péye0og prog ceridag pvijung.

-Eneiony 1 DMA mpoomehavvel amevbeiog ™ pvijun aveEaptnte amd tov emelepyaoti)
RToPovV va. VITapy oy TpoPIuaTe cuvimelag pe TNV Kpoen pvijpn. Ta dedopéva mov PrEreL o
eheyktiig DMA otn pvijun propei vo £govv Giin Tipn amd oot wov £xovv av fpickovral otnv
KPuQ1| pvijpn.
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