Apyrtektovikr] Yroloyiotov 1

Evotnyra 5" : 2oyypoves kou aodyypoves aptnpiec-
LllpwtoKollo oraywpiouévns covolioyng

YKOTOg O okomog TG evOTNTOS GVTIG Elval Vo TTEPLYPAWEL TN AgtTovpyia TOV
oUYYPOVOV KOl 0OOVYYPOVAOV CPTNPLAV KOl VO TOPOVGLAGEL TO
TPOTOKOALO  YEWPOYIOS KOl TO TPOTOKOAAO O OPLOUEVIGS
ovvoAlaync.

IIpocookmpeva.  Otav O éyete pehetiost TNy evotnra, 0a siots o 0éon va:
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=55 1p06d0pileTe TO TPOTOKOALO TOV YPNCIUOTOLEITAL 0E KAOE apTNpid.,
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Fiffﬁwnspwpd(psrs T0, Pnote TO OTOi0 EKTEAOVLVTOL GTO TPMOTOKOLLO
YEWPOWIOS KU 6TO TPMOTOKOALO 10y ®OPIGUEVNE GVVOALOYNC.
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&@m@wﬂ%@ﬂ oOyypovn apTNpia, acOYYPOvY aPTIPic, TPOTOKOLLO YEPAYING,
TPOTOKOALO IO OPLOREVIIS CLVAALAYNG
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Kepdhaio 5/ Evotra 5

y

= Y0Y7YPOVvES Kol AGUYYPOVES ApTNples

Ol 0VoIDOELG SLUPOPES OVALETH GTOVS OLPOPETIKOVS THTOVS APTNPLDV 001YOUV GE dVO
SLPOPETIKA TYNUATO YO TV EMKOV@VIO 6TV apTnpic: T0 cOyypovo (synchronous) kot
10 acVYYpovo (asynchronous).

Xoyypovn aptnpic

M obyypovn aptpia Teptlapfdavel podot otabepnc cuYVOTNTAG OTIG YPOUUEG EAEYYXOV
Kol €vo KoBoplopévo TPOTOKOAAO emkowvmviag mov oyetiletar pe 1o porol. T
mapadetypa, yioo pion aptmpio enelepyootn-uviung mov ektedel pio avayvoon amd T
pvqun (oympa 5.3.4) Bo pmopovoape va €govpe €va TPMOTOKOAALO 7OV HETAOIdEL TN
devBvuvon kat TG EVIOAEG avAyvmoNG GTOV TPMTO KUKAO TOL POAOYLOV, YPNCUYLOTOIDVTOG
TG YPoUUEG devfhvoemy Yo va SNAMGEL ToV TOTO NG aitnomng. Oa pmopodoe 10TE Vo
amoutnOel amd ) pvniun vo amavimost pe m AéEn dedopévov (data word) otov méumto
KOkAo. Ot moApol tov poroywod SNAdN TOPEYOLY KOWE GNUATO YXPOVIGHOD OTOV
EMEEEPYOOT] KOL TN WUV KOL U100 AELITOVPYiol LviunG pmopet v ohokAnpmBel katd ™
duapKelo VOg KOKAOV poAOY10V.

AvTt0¢ 0 TOMOG TPWTOKOAAOL pmopel va vAomomBel €0koAo o€ pio pkpn pUnyovi
TEMEPAGUEVOV KOTAGTACEWDV.

"< Finite State Machine (FSM): Anotelei éva Loyikd KOKA®LL, TO 0T0i0 UTopel va
dgytel €va ap1Bpod €1600mV, Kot va ddacel Eva apliud e£6dmv avdioya pe tnv €16000 TOV.
Ovopaletar €101 emeldn pmopet vor petaPel o€ Evo TETEPAGUEVO PO KOTAGTAGEWDV.

3
{APAZTHPIOTHTA 1

e KaOe cvokevnl otn ovyypovn aptnpio 0o mpémer va Asrtovpyei otnv idw
oVYVOTNTA POAOYLOV. Oempeite TG AVTO pmopel va dnuovpyncel Tpofiqpota
KOTG TN O6UVOEST] €VOG VLAOAOYIGTIKOU GUGTINNOTOS; NO OITIOAOYNGETE TNV
amdvinon coc.

o N 6UYKPIVETE TNV ATAVTON GO PUE TV TOPAYPOPO TOV OKOAOVOEL.
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Apyrtektovikr] Yroloyiotov 1

@ MeovekTipota oOyypovns aptipiog

Ot ohyypoveg aptnpieg €xovv dVO LELOVEKTNHLOTOL

1. Kdé&Be ocvokevn oty aptnpio Oo mpénet va Asttovpyet oty 10100 cuXVOTNTO POAOYLOV.
Ewdwotepa, 0 pmopovpe va GuVOEGOVE G LTI TOALES OLUPOPETIKES CLGKEVES TMV
omoi®wV Ol ToYVINTEG MOKIAOVV, €KTOC KL OV EANTTOGOVLUE TIC TOYVINTEG TOV
GLGKELOV £TCL AGTE OAES VO OMOKTIGOVLE TNV TOYVTNTA TG TTLO 0PYNG GLGKELNG.

2. E&otiog tov mpofAnpdatov mopapdpeoong tov poroytod (clock skew), ot cOyypoveg
aptpieg 0 LTOPOvV Vo etvol Peydreg, av BELovE va glvat Yp1YOPES.

""“'--\.--"'"Ot appleg enelepyaoTn-UviUNG GLuyva etvar cOYYpOveS EMEN 0 enelepynoTnc
Kol M pvnun PBpiokovior o piKpn omdoTACT UETOED TOLG KOl €lvol EMITOKTIKO VO
Agrtovpyovv g vYNAOLS PLOLOVS POLOY10D.

Acvyypovn Aptpia

Mio acOyypovn aptmpio dev meptlapupdver poAdt, yio Tov AOY0 0avTO pmopel va
vrootnpigel pio peydAn mokiAioo GLOKELAOV Kot Vo ETUNKLVOEL Ympic va avnovyoVue yio
TOPAUOPP®CT TOL POAOYLOVL 1 Yo TPOPANHaTe cuyypovicpov. [T cvykekpéva, pio
acvyypovn aptnpio emtpénel TNV avioaAloyn dedouévav HETOED VO 1| TEPIGGOTEPWOV
GLOKEVMV TOL £X0VV SLOUPOPETIKEG TOYVTNTEG AEITOVPYING.

@ Ilpwtoxorio yerpoyiog

Mo to cvvioviopd g HETAd0ONS TV 0edOUEVOV HETAED TOV OMOGTOAEN KOL TOV
wopoAnmTn, Mo acOyypovn aptmpion  ypnowomolel €va  TPOTOKOAAO  yelpoyiog
(handshaking protocol).

=< To TPOTOKOALO yelpayiog amoteheital omd pio oepd Pnudtov Katd Ty omoia o
OTOGTOAENG KOL O TOPUANTTNG TPOYMPOLV GTO EMOUEVO P LOVO OTOV GLUPOVIIGOLV
Kol ot dVvo mAevpés. To mpTOKOAAO VAOTOEiTOn pe €va TPOGOETO GUVOAO YPOUU®DY
eLEYYOVL.

O'Eva TPOTOKOALO YEWPOYiag acvyypovis apTipiag Asttovpyel g éva (evyog
PNYOVOV TEREPUCSUEVOV KATAGTAGEDY TOV EMKOIVAOVOUV P’ £vay TETOW0 TPOTO, DOTE
N pio pnyovi) va pny Tpoympa péxpr vo yveopicel 6t n aiin pnyovi £el Otacel o
pio GVYKEKPIPEVT KOTAOTAOT® £TGL, 01 V0 PNy avéS ovvrovilovtal.

To mpOTOKOAO YeWPAYiag dev EMAVEL OAQ TO. TPOPANUATO EMKOWVOVIOG AVAUESH G

évay OmOGTOAEN KL €VOV TOPOANTT 7OV AEITOLPYOVV OE SPOPETIKY] GLYVOTNTO
poroyo¥. ‘Eva mpdcbeto mpoPAnpa epeaviCetor 6tov SEYHATOANTTOOUE VO ACVYYPOVO
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Kepdhaio 5/ Evotra 5

onua (6nwg 1o ReadReq). Avtd to mpoPAnua, mov ovopdletor amotuyion GVYXPOVIGHOD
(synchronization failure), pmopel vo odnynocet oe anpdPAenTn CLUTEPLPOPE: UTOpel va
EemepaoTel e GVOKELEG TOL ovoudlovtal cuyypoviotésg (synchronizers). To akdAovHo
TOPASEY L0 TOPOVGLALEL TOV TPOTO AEITOLPYIOG TOV AGVYYPOVAOV APTNPLOV.

=
WL E L] I 4
L? -+~ TMapadstyunao.:

([lopaderyuo Aeitovpyiog acOyYpovis opTnpiag)

Ac Bewproovpe pion cuokevn mov {Ntd pior AEEN dedopévev amd To GHOTNHO HVIUNG,
onradn Ba egetdoovpe pia dadkacio avayvoong amd ) pviun. Yrobéote 01t vapyovv
TPELG YPOUUES EAEYYOL:

1. ReadReq: Xpnoomnoteitat yio va OnAmoel pio aitnon avayvoong ard ™ pvhqun. H
dtevbuvon tomobeTeitan OTIG YPOUUES OEOOUEV®Y TNV 1010, GTUYUN.

2. DataRdy: Xpnoiomnoteital yio va. SnAdoel 6Tt 1 AEEN dedopévav gival Tdpa ETotun
OTIG YPOUUEG dedopévav. Ze pia cuvarrayn €£0dov,  pvnun Ba evepyomocel avtd T
oMM, OO TN GTUYUT TOV VoL TKOVT] VO TAPEYEL TOL OEOOUEVA. X Lio, GLVOALOYT E1GOS0VL,
pia ocvokevn 1/0 Ba evepyomolovce avtd 10 ono, amd TN otiyun mov Bo propovce vo
napéxel oedopévo. Xe kdbe mepintwon, to dedopéva TOMOOETOVVTOL OTIS YPOUUES
dedOUEV@V TNV 1010 GTIYUN.

3. Ack: Xpnowomoteitan yio vo emPefordoet to onua ReadReq 1| DataRdy tng dAAng
TAELPAGS.

Yeg éva aocOyypovo TmPpwmTOKOoALO, Ta onuota  eAéyyov ReadReq wor DataRdy
EVEPYOTOLOVVTOL HEYPL N AAAN TAELPA (M VAU 1 1] GLOKELT]) VO INAMOEL TMG EXEL OEL
TIG YPOUUEG EAEYYOL KOl €Yl SLOPACEL TIC YPAUUES dEGOUEVAOV: QLT 1| ONAW®GON YiveTo
evepyomowwvtag ™ ypauun Ack. H yepayia (handshaking) amotelel T cvvoAikr| avt
dwdkacio

Y10 oynua 5.5.1 mapovsialeror  Asttovpyio vOG TETOOV TPMTOKOAAOV, KAOMDS KOl TOL
oo TG emkovaviog Tov entteAovVTaL.

ReadReq

Data

Ack

DataRdy
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Apytektovikn Ymoloyiotov |

Xyfqpa 5.5.1 - To actHyypovo TpmTOKOLLO YEIpaWYios omoTereiTOL O0mTd enTd Pripata Yo
mv avayvoon piog AENG amé ™ pvipn kot Ty ropoiafn e and ) cvekevn I/O. Ta
ONUOTO UE TTaYId YPoUuUn sivol ekeiva mov evepyomolobvtal amd tn cvokevn 1/0, evd 1
LVNUN evepyomotel ta opato Tov @oivovtot pe Aemth ypouur. To BEAN onueidvovv to
entd Prjpoata Ko To yeyovog mov gvepyomolel kKabe onua. To ocdppforo mov deiyver dvo
YPOUUES (VYMAN Kot XOEMAY]) TOVTOYPOVO OTIS YPOUUES SEQOUEV®VY, SNAMVEL OTL O1 YPOUMUES
dedopévav Exovv €ykvpa dedopévo oe avtd to onueio. (To ovuforo dnAdver 6Tl TO
dedopéva glval €ykupa, 0AAL 1 TN TOVG €Vl AYVOOTN).

i)~APA):.THPIOTHTA 2

No weprypayere 1o fripato T0 omoio amarTovvVTOL Yo TNV avayvoon puog AEEng
7o T LV, CURLQOVO UE TO AGVYYPOVO TPMOTOKOALO YEIpOiaC.
(Yn6o€in: n owndikacio avt anewkovilovral oto oyfqpo 5.5.1.)

{AHANTHEH APAXTHPIOTHTAX 2

Ta ppate oto TPOTOKOAAO EEKIVOUY OPECMS NETA OO TN GNUATOOOTION piog
aitnong oo T 6VGKELT, HEcm TS avodov Tov ReadReq kot g Tomo0éTnoNG TNG
01e00vveng oTig Ypaupés Agdopuévmv:

1. Otav n pvipn Préner ™ ypappnq ReadReq owpaler T owevOvven amd tmv
aptnpic dedopévov Kat avoyavel TNV Ack Yo va dnidcel 6TL TNV €ildE.

2. H ovokevon 1/0 Brémer ™ ypoppn Ack evepyn Kol amwodeopevel TG YPOUNES
ReadReq kot dedopévorv.

3. H pvipn Brémer ™ ReadReq avevepyn ko piyxver ™ ypoppn Ack, 7w va
empepoardoer To onpa ReadReq.

4. Avto to Ppa Eexiva otav m pvipn &ger étowpa to dcdopéva. Tomobetel Ta
ogdopuéva TG aiTnong avayvmong oTiS YPORRES OEO0UEVAOV KUl UVOYAVEL TN
DataRdy.

5. H ovokevn I/O Brémer v DataRdy, owepaler Ta dedopéva amd tnv aptipic Kot
€1007o1EL 6T £xEL T dEdopéva avoyvovtas TNV Ack.

6. H pviun Brémer to onpa Ack, pixver v DataRdy kot amwodeopevel Tig ypoppég
0E00UEVOV.

7. Tehkd, n cvokevn 1/0, Brénovrag tnv DataRdy va wégter, piyver ™ ypoppn
Ack, 1 omoia onA@VEL 6TL | pETAOO6T 0AOKANPOONKE.

Mia véa cvuvairhayn aptnpiog propel TOPA vo. apyiceL.
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Kepdhaio 5/ Evotra 5

Hopaoeryno:
Na o¢iere T AerTovpyio TOV V0 EAEYKTAV UNYOVAV TETEPUCUEVOV KUTAGTACENDV
OV VAOTTOL0VV TO TPMTOKOLAO YEPOWYiag TOV oyfpratog 5.5.1

Amavinon:

210 oynua 5.5.2 mov akoAlovBel, paivovtal to Ppata Tov VAOTOOVV 01 dVO EAEYKTEG.

Yoo keuf 10

TorroB& oz T
Bzl Buvia rp aTig
VP pp g BEGopEvy
EWERYATTOINTE T
R eadReq

[rataRdy

2
ATToB ETPEUTE TIG
VX ppEg BEBopEvoay
OTTEWER Y} OTTOINTE
n ReadReq

CrataRdy 5
A fooas T Befo
PEwae Ty pufipng erTd
TIG YpxppEy S Bopi-
WO EWE Py aTTaIn-
oE TR Ack

7

ATTEGE pY 0TTOIN OF
T Ak

FeadReq

ReadReq

RMviijun

R eadReq

1
booTd ypo s GTTd TIG
VP ppEG BEBopivy
Kl W ERYOTTOIN TE
T Ak

FeadReq

3,4
Fife Trwick To
TTORET oz T Bebo-
HEWETRG PVRHNG aTIg
VP ppEG BEBopEvoy
EWE py OTTOIN TE T
[rataRdy

f

Aol ETpzuTs Tig
Yoo pp £ Bz B0 pEvoar
kool tn DrataRdw

Yynpa 5.5.2. - Mnyovég Temepuspuévev KATUGTAGEDY TOV VAOTOLOVV TOV EAEYY0 Y10, TO
nPpOTOKOALO YEWPOYiog TO omoio ewkovileTar oto oyfpo 5.5.1 O apBuoi oe ke
KATAGTOON aVTIoTOYYoVV oTo Pfripata mov eaivoviot oto oynue 5.5.1. H mpot katdotoon
¢ ovokevng /O (mvo apiotepn yovia) Eekvd TO TPOTOKOALNO, OT®G OKPPOG GTNV
Ewova 5.1. KdbBe xotdotaon oTn UNyovi TETEPUCUEVOV KOATAGTACEDV KOTOYPAQPEL
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Apytektovikn Ymoloyiotov |

OTOTEAEGLOTIKO TNV KATAGTOON TOGO TNG GLOKELNG OGO Kot TNG UvAUNnG. Avtdg ivor o
TPOTOG LLE TOV OTOI0 TOPAUEVOLY GUYYPOVIGUEVEG KOTA TN SLAPKELL TNG CUVOAAAYNG.

{APAZTHPIOTHTA 3

Na mepryplyere 10 010001KA PROTO TO 0TTOI0. ATAITOOVTOL YO TOV $AEYYO HOG
oVVOALOYNG €16000V0 amd po ovokevy) I/O oty pvijun YPNOYPOTOLOVTES TO
aoVYYPOVO TPMTOKOLLO YEPAYING.

{AHANTHEH APAXTHPIOTHTAX 3

Ye avtn T Asttovpyia ypnowponoreiton To onjuo WriteReq, To omoio gvepyomorei
[0 GUGKELT] OTav emOVNEL Vo KAvEL pia eYyYpaen 6T Hvijun.
Ta ppote oto TPOTOKOAAO EEKIVOUY OPECMS NETA OO TN GNPATOdOTIGN piog
aitnong eyypoonis amd T cvoKevn, péo® NG ovodov tov WriteReq kar 1tng
T0m00£TNONG TNG 01EVOVVONG OTIC YpappEg Agdopévarv. Avta givar ta e€ng:

1.

7.

Otav n pviun Bréner ™ ypoppn WriteReq swpaler T d1ev0vven amd v
aptnpic 0edopévov Kat avoyavel TNV Ack yia va dnlocel 611 Ty €ide.

. H ovokev 1/0 Bréner ™ ypoppn Ack gvepyn Kou amodeopeverl Tic Ypoppéc

WriteReq kat dgdopévov.

. H pviun Brémer ™q WriteReq avevepyn kau piyver T ypoppn Ack, ywo va

empPefardoser To ofjpa WriteReq.

. H ovokevn 1/0 tomoBetel Ta dedopéva g aitnong avayvmong oTig Ypoppés

ogoopuévarv kol avoymvel T DataRdy.

. H pviun préner tnv DataRdy, owpaler Ta dgdopéva amd Tqv aptnpic (kor To

Ypaoer otn oevbuven mov mpoovaPEPONKE) kKor £domolel OTL £xEL TA
ogoopéva avoyavovtog Ty Ack.

. H ovokevn 1/O Brémer To ofjpa Ack, piyver Tnv DataRdy kon amodeopevel Tig

YPORRES OEOOUEVOIV.
Tehxkd, n pvipn Prémovrog Tnv DataRdy va wégrer, piyver ™ ypoppn Ack, n
omoio dNA®vel 0T 1| peTddoon oAoKANPOONKE.

Mia véa cvuvairhayn aptnplog propel TOPa vo. apyicet.
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Kepdhaio 5/ Evotra 5

{APAZTHPIOTHTA 4

I[Mowvg amd ToVg O0V0 TPOMOLS vVAOTOinoNg (GVYYpovn, GOCVYYPOVY] apPTPic)
Ocmpeite Tmg eivan o ypiyopos; Na arTioA0Y1GETE TV ATAVTI O GOC.

)

{AHANTHEH APAXTHPIOTHTAZX 4
Av pia cvyypovn aptnpic propei vo ypnopomomdei, eivar ovvi0wg Taydtepn oo
pia acvyypovn aptnpic, Aoy® TG XPOVIKNS emPapuvong mov amorteitor yio Ty
ektédeon NG yepoyioc.

\ T

¥

=% [opaderypa:

Ofhovpe va ovykpivoope To péYeTOo £VPOg LOVNG Yo pio cvyypovn kKo pio
acvyypovny aptnpio. H ocvyypovn aptnpio &er kdkro poioyrov 50 ns ko kaOg
NETAO06T 6TV aPTPio ororTEL Evay KUKA0 poroyrov. H aciyypovn aptnpio arartel
40 ns ava yewpoyia. To Tufqpa dedopévav kaOe aptnpiog £xer evpog 32 bits (4 bytes).
Bpeite 10 gvpog {oOVng Yo kdBe aptnpio, TNV TEPIATOOGN 7TOV EKTELOVVTOL
avayvooelg ¢ plog AEng amd pio pvipn tov 200 ns (Bempovpe 6TL N AEEN £xer
pnikog 4 bytes).

Amavinon:

2oyxpovy : Tlpota, yio ™ cvyyxpovn aptnpia, n omoia &gl KbkAo poroyov 50 ns. Ta
Brpato Kot ot ypovol Tov aToLTOVVTOL Yl T cVYXPOVH apTnpia eivan Ta e€Ng:

1. Xtethe T devBvvon ot pviun: 50 ns.

2. AviPace ™ pvqun: 200 ns.

3. Zteike Ta dedopéva ot cvokevn: 50 ns.
JVVENMDC, 0 GLVOMKOG ¥PpOVog ival 300 ns. AvTtd KaTaANyEL € éva péytoto e0pog LdvNng
tov 4 bytes yia ka0 300 ns, 1
4 bytes/300 ns=4Mb/0,3second=13,3Mb/second

Acvyypovy: Me pla Tpdtn patid, umopel va gavel Tmg n acvyypovn aptnpio Oo sivot
ToAD Bpadvtepn, apov Ba ypelaotel entd Prpata, Kabévo and to omoio Oo dtpkécel
TovAdylotov 40 ns Kot T PrjHa TOV APOPE STV TPOSTELNGT TNG UVNUNG Ba ypelooTel
200 ns. Av kortd&ovpe TpooekTikd 6to oxfua 5.5.2 Ba damoTd®covpe OTL TOAAL amd To
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Apyrtektovikr] Yroloyiotov 1

fruata pmopovv va emKaALEOOVV LE TO XPOVO TPOGTEANGNC OTN UVIIT]. ZVYKEKPIUEVO,
n pvaun AapPdver ™ oevbuvon oto téhog tov Prpotog 1 ko de ypewdletar vo
tonobetoel ta dedopéva otV aptnpio LEYPL TV opyn Tov Pruatog 5+ ta Puata 2, 3,
Kot 4 pmopovv vo EKaALEOOVV e TOV ¥pOvo TPOGROoNG TN Uviun. Avtd 00nYel 61O
aKoAovBo ypovodldypayLpio:

Brjpa I: = 40ns

Bruota 2, 3, 4: péywoto (3 x 40 ns, 200 ns) = 200 ns

Brjpoata 5,6,7: 3x40ns= 120 ns
YVVETMDC, 0O CLVOMKOG XPOVOG YloL TNV EKTEAEON TNG MeTOPOopdg eivor 360 ns kol to
péyloto gupog {dvng sivon :
4bytes/360ns=4Mb/0,36second=11,1Mb/second
YuveEn®S, N ovyypovy aptipia givar povo mepimov 20% tayvrepn. Ovokd, yo va
VIOGTNPLYTOVV avToi o1 puOpot, Ba Tpémel TOGO 1 GLOKELT] OGO KL TO GLGTNUO LWVIUNG
oTNV acVyxpovn aptnpio va givol oyeTikd ypriyopa yuo vo, SIEKTEPOLOCOLVY Kabe Prina
e xepayiog og 40 ns. 4
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Kepdhaio 5/ Evotra 5

=  Emdoyf petald vy povig KoL acOypovng
apTnpiog

Y10 oynua 5.5.3 @aivovior vId HOpEN YPAPIKNG TOPACTACNG TO TAEOVEKTNHOTO TOL
GLYYPOVOL KOl TOL AGVYYXPOVOL GYNLOTOC KOl TOTE B0l TPETEL VOL YPTGLULOTOIOVUE TO £V
£vavTtL Tov GAAOL.

0 Av Kot pia oOyypovn aptnpio propel vo givar TayOTEP, 6TNV ETLALOYY] AVANECT
o€ pia cuyypovn Kou pia acvyypovn aptinpio epmiékoviar Oyl povo to €vpog LMdVNG
ogdopuévarv, aria Kol 1o péyedog mov BEhovpe va £xer To cvotnua I/0 pe Paon ™
QUGIKI] 0TOCTAGY TOV GLVOKEVAV Kol TO TA00G TOV GUGKELVMOV 7TOV UTOPOVV VO,
ovvoefovv otnv aptnpio. Ov acHyypoveg aptnpies pPmopovv va TPOGAPUOCTOVY
EVKOAOTEPO OTIC NETUPOAEG TNG TEYVOLOYIOS KOU Pmopovv vo. vrootnpiéovv pio
gupuTePN TOWKIAMO 0méd TaYVTNTES OmOKPLoNS ocvokevwv. I'V avtd To Adyo o1
aptnpieg I/0 givan oovi@mg acvyypoves, mapd v avénpévn empdapuoven mov
emparier puo acvyypovn aptnpia.

Meyiaho

Epirh e

poiorwot

(CuviepTHoY

TOU RO

Tou durikow) Eohitepu astyypove
Kutirepe
GUTrpove

Muipd
Ops Mirpe teyutiroy ray Aegoperid
surkevmy 110

Tyqpo 5.5.3 - H gmdoyi] Tov tOmov TG aptnpiog 6ov GUvAPTIGT] TOV UIKOVG KOl TOV
drakvpaves®v TV ToLTNTEOV Tov I/0. To 6VYYpOoVo gival KaADTEPO LOVO GTNV TEPITTOOT TOV
N amdoTao HETAED TOV GUOKELMOV TOL EMKOWVWOVOUV gival HKPY Kol OAEG Ol GLOKEVEC
€160000/e£000V oty aptnpia peTadidovy dedouéva e TOPOUOLEG TOYOTNTES.
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{APAZTHPIOTHTA 5

Tehka, Ocopeite 0TL N GOYYpOVY apTNPia Eivor KOTA TOAD 7o Ypiyopn om0 TNV
aocVyypovi); Na arTioAoynoeTe TNV 0dvTNOoN GOC.

g

| )

{AHANTHZH APAXTHPIOTHTAX S
Xy TpdEn 1M 10@opa 6TV TEYVTNTO PETEED TNS GVYYPOVIS KOl TI|S AoVYYPOVIG
aptnpiog oev givar 1660 peydin 6co Oa mepipeve kaveic. Mapdra avtd, o va
TANOLAGEL 1 acVyypovny optnpic TNV TOXVTNTO TG OoVyYpovis Oa mpémer o1
oVOKEVES OV Ppiokovror 6€ 0VTI] VO AEITOVPYOVV GE TAPOMOIES TUYVTNTES
poroYlov, o1 omoieg emmAdov 0o mpémer va givan woAd vyniés. Emiong, amarreiton
KOl a6 TN pviun vo givor ToAD YpRyopn Kot vo cuvepyaleTal W0OVIKA pE TIg
VTOAOUTES GVOKEVEC.
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=  Evoiloktikn viomoinon / To mipmToKOALLO
oLy OPLopEVIC GUVAALAYTGS apTPLog

Mio aAAn péBodog yw v avénon tov evepyov gbpovg Ldvng g aptnpiag otov

EMBOVUOVV VO EMKOVOVIGOLV TOAAG LEPT GTNV aPpTNPi0, OTOTELEL 1) ATOOEGUEVCT TNG

aptpiag 6tav ot 6€ YPNCIUOTOLEITOL Y0 TN LETASOGT TANPOPOPIDV.

Oeopnote T0 TOPAdEYHO pOG avAyveOong amd TN UV TOV TOPOVGLACHIE GTO GYNLLOL

5.5.1. TrovpPaivel otnv aptnpic 6GO dpKeL 1 TPOCTELAGT GTI UVIUN;

Yg a0 TO amAd TPMOTOKOALO, 1| GLOKELN KOl 1 Uvnun ovveyilovv va despedovy TV

appio Kot Kotd ™ S1dpKeW TG TPOOTEANCNG OTN UV, evd g ocvpPaivel Kopid

TPAYLLOTIKN LETAPOPAL.

‘Eva evaAlokTtikd TpmtéKoAlo, T0 0moio amodecspevel v aptnpia, Bo Aertovpyodoe pe

T NG PpaTa:

1. H ovokevn gdomotel tn pvnun kot petadidst v aitnon kot tn dievbuvvon.

2. Apov n pvnun emPePfordost v aitnon, TOCO 1N PUVAUN OGO KOL 1) GULOKELY|
ATOOEGUEVOVY OAEG TIC YPOAUUEG EAEYYOV.

3. Tlpaypatomoteital n mpootélacn ot LN Kot 1 aptnpio eivatl dtubéoyun yuor GAAEG
YPNOELG KATA TN SLAPKELD OLTNHG TNG TEPLOSOV.

4. H pviun €domotel T cuokevn Tov PpicKeTal GTNV apTNPia, Yo Vo SNADGEL TMG T
dedopéva givar dabéoiua.

5. H ovokeon Aappdaver to dedopévo pécw g aptnpiog kot €00molel TG Exel TA
dedopéva, £T61 MOTE TO GOUOTNILO LLVIUNG VO OTOOEGEVCEL TV apTNPia.

'z'él“ o TN oOyypovn aptnpic. ToV TOPATAVE TOPUdEIYHATOC, £vo TETOO oynua Oa
anacyoilovse Vv aptpia pévo yia 100 and ta 300 ns wov amoutovvTon Yoo OAOKANPN
TNV GLVOAAQYT] TNG apTNPLOC.

AVTOG 0 TOTOG TPMTOKOAALOV OVOUALETUL PWTOKOIAO dlaywpicuévis covaliayng (split
transaction protocol).

IMieovekTpato

To mheovékTnpa EVOG TETOLOV TPOTOKOAAOV EIVOL TMOG ATOSEGUEDOVTOS TV OPTNPio KOTA
™ O18PKEW TOL YPOVIKOD SUGTHHOTOS OV Og peTodidovTol dedopéva, T0 TPMTOKOALO
EMTPEMEL GE KATO10V GALO VO PN OLUOTOWOEL TNV apTnpia. Avtd pmopet vo BEATIdDGEL TO
evepyd €0pog LOvng yio OAOKANPO TO GOGTNUO, OV 1| HVAUN €ival OpKETA TOAVTAOKTY)
®ote va xepileton TOALOTALS, EMKOAVTTOUEVES GUVAALOYES.

Mewovektpato

O Me pio dSwympiopévn cuvariayn, 0 xpOVOg Yol TNV OAOKANP®ON MioG UETAPOPES
mhovoToTo aVEAVETAL ETELDN 1) KLPLOTNTA TNG opTNPiog TPEMEL va (nTeitatl 000 Qopéc.

O To mpwtdkoAro dtoy®Plopévng cvuvarlayng eival emiong akpiBotepo va vAoromOei,
Kupiog AOY® ™G avaykng vmapéng evoc UNYOVIGHOL Ylo TV TopaKoAovdnon g
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GAANG TAELPAG o€ pia emKOVOVIO. X& VO TPOTOKOALO SOYMPIGUEVIS GUVOALUYNG,
TO GUGTNUO, LVTUNG TIPETEL VO £pOEL GE EMAPN LE TOV OLTOVVTO Y10 VO EKKLVIOEL TNV
amdvtnon otnv aitmon, yI avtd to Adyo Bo mpémel n TOLTOTNTA TOV OUTOVVIA VO
petadidetan Kot vo. St TnpEiToL amd TO GLGTHILO UVAUNG.

Y10 oynua 5.5.4 eaivovtal To GHOTO GE 1o S0 ®PICUEVT] GUVOAALYY.

Address

Data

%
Wait g >< Wait >< oK 1!

Yynpa 5.5.4 - M. aptnpio mov Asttovpysi pe apwTéKoAL0 Sroympiopuévng ovvoriloyns. H
d1evBuvon oty apTnpio AVTOTOKPIVETUL GE [0 LEAAOVTIKY TTPOGPOGT) GTI LVALN.

H cvvariayn avayvoong yopiletal o€ por GUVOAAAYT| AiTNONC-0VAYVMOONS, TOV TEPIEXEL
v devlvuvon, Kot Pio GUVOALOYT OTAVTNONG-IVIUNG, OV TEPIE)EL To dedopéva. Kdabe
CUVOAAOYT TTPEMEL TOPO VO Vol LapKAPIGUEVT Yo v popovv 1 uviun kot 1 CPU va
yvopilovv Tola dedopéva amd T UV avapépovTol o kb aitnom.

oTo APOTOKOALO OLOYOPLOREVIIG GUVUALAYIS TPOCPEPEL PEYAADTEPO EVPOS LOVNG
appiog Ko peyarlvtepo Badpd eKPeTAALEVONG, 0POV HETAPEPOVTAL OEOONEVA TNV
nEPLEGOTEPN OPO oL 1] apTpic ivar deopeopév, Opms ovviBmg £xer peyarvtepo
YPOVO amOKproNg amé TNV 7EPIMTOON 7OV 1M APTINPi0. OEGUEVETAL (OGTOV VO
0LOKANP®OEL 0OLOKAN P 1] GLVOALAYY] TOV EKKIVI|GE P10 GLOKELY.
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%
{APAZTHPIOTHTA 6

Na weprypayete o€ 10 To TOAD YPOPPES TO TPOTOKOALO LAY MPLOUEVIS GUVUALAYNG
KOl VO OVOQEPETE TO, TAEOVEKTNOTO KOl TO. HELOVEKTNRATO TOV APOKVTTOVV 0.0
TNV €QUPUOYY] TOV. TNV TEPITTMOON 7TOV OVOKOAEVEOSTE, KPIVETUL GKOTIHO VO,
ETOVOLAPETE TNV AVAYVOGT TNG VTOEVOTNTOS TOV poMG dwfdoate: «EvallakTikn
viomoinon / To ApOTOKOALO SO OPLOREVIIS GLVOALAYNG 0PTPLOSY.

i

LAPAXTHPIOTHTA 7

e Mzs mowo Tpomo o pvOUOS OLONETAYOYNS KOl 0 YPOVOS ATOKPLoNS £PYOVTOL GE
avtifeon 6Tav YPNCLUOTOLOVUE TO TPMOTOKOALO LAY MPLGUEVIIS CVVOALAYIG;

e [low am6 T 000 pétpa evvoegitr amd TO &v AOY® TPOTOKOAL0; Na
OLTIOAOYNGETE TNV UTAVTINC1] GUC.

{AHANTHEH APAXTHPIOTHTAX 7

Mg 10 7POTOKOALOD OLUYOPIGUEVIIS OULVOALOYIG COQ®OS £vvoegitar o puOpdg
OLOPETAYOYNS TOV GUOTIHHOATOS, UPOV CUTO TO TPMOTOKOALO GYEOLUOTNKE YI0. VO
avénoel To eVvpog Lavng g aptnpiog kKot To Padpod expetdrrievons e, H aptnpia
TOPOPEVEL OTAGYOANUEVY] Y10, TO TEPLOCOTEPO YPOVIKO OLAOCTNNO, HEYOAVTEPO
M 00g depyaotv eKTEAOVVTOL KO dpa avEaveTarl Kol 0 puOpog dwopetaymyns.
AvtifeTa, 0 ypovoc amokpiong o€ KGOe aitnon I/O guvonra avéaveran og oyéon pe
NV AEPITTMOON 7OV N UPTNPIC FEGUEVETAL OGTOV VO OLOKANP®OEL 0AOKANPY M
GUVOALOYT] TOV EKKIVI|GE H10. GUOKEDT).
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™ £

AVOKEQUAULOVOVTOS AOLTTOV... ‘

~Muo ocvyypovn aptnpio meprrapfdver poror 6talepic cuyvoTNTAS OTIC YPORPES EAEYYOV KL
éva KaOopLopéVo TPOTOKOLLO ETIKOLVOVING TTOV £YEL GYEGT HE TO POLOL.

~Ov apnpieg emeepyaoti-pvipung cvyva givar cUYYPOVES EMELDT Ol GVGKEVEG TOV ETLKOLVOVOVV
givar og pkpn omo6cTOoon peTald TOovg, E€ivar AlyES ©6T0 AANO0G KO TPOETOLPOGNEVES VO
Aertovpynoovy o€ VYNNG prOPOHS poroyrod.

Mo acOyypovn aptnpic dev mepthappfaver porol. Emrpéner Ty avrairayn oedopéveov petalo
000 1| TEPLOGOTEPOV GUGKEVOV TOV £YOVV SLO.POPETIKES TOYVTNTES AgtTovpying, vrootnpilel pia
MEYAAN TOWKIAOL GUGKEVAV KOl ETUNKOVETOL YOPIS VO GVI|GLYOVUE YO0 TOPUIPUOPPMOGT TOL
poloyov i Yo Tpofinpate cuyypovicuov.

-Muw acOyypovn aptnpic €ival ovvaTd Vo AELTOVPYNOEL PE TO TPMOTOKOALO Yepoyias. AvTod
amotereitar amd pioe oepd Pnpdarov, 6mov oe kaBe Prijpo 0 amOCoTOAENS KOL O TOPUANATNG
TPOYWPOVY GTO ETOUEVO POVO OTAV COUPOVI|GOVY KL 01 SVO TAEVPEG.

{Zl')u(pmva HE TO TPOTOKOALO LI ®PLEUEVIG CUVULAUYNG 1] 0PTN Pl OEV TOPUNEVEL OECULY ULOG
OUOKEVNG , 0ALG pmopel Vv’ amodeopentel 6Tav €ival avevepyn Kal va ypnoipomo0ei and Tig
VOAOWTES GUOKEVEG.

=To TPOTOKOALO ILIYMPLGUEVIG GUVAALAYNG TPOGPEPEL PNEYOADVTEPO PaONO ekpeTdAlEVONG TNG
apTpiog, aAAd Kol VYNAGTEPO YPOVO ATOKPLONG OTIS GUGKEVEG TTOV TO YP1CLUOTOLOVV.
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