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Evyopiotieg

Metd v 0AOKAP®GON TG SIMA®UOTIKNG LoV epyaciog, Ba nOsla va vy opIGTHoWM TOV
emPrénovia kabnynt Ap. Fedpylo Zrapmovin, Enikovpo Kabnynt tov Tunqpotog
Owovopkov Emotuaov tov [ovemomuiov Oeocoariog, yio v Kabodynon Hov
TPOGPEPE KATA TN SLAPKELD EKTOVIONG TNS OIMAMUOATIKNG LOV EPYOCING.

TéNog, BEA® Vo ELYOPIGTHCM TNV OIKOYEVELN LLOV, TOVS GIAOVE LoV Kot TNV XpOoa, Yo
TNV YUYOAOYIKY 6TNPIEN TOV LoV TTapelyay Kab’ OAN TG OIUPKELD TG EKTOVNONG TNS
TOPOVGAG EPYUCIOGS.
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Iepiinyn

Me v mapodo TV ypdvev Tapatnpeital £va Stopkmg ovEavOoUEVO EVOLPEPOV
ywo. TV texvoroyio tov blockchain. Av kot n Tpd T epappoyn g texvoroyiag &yve
amd tov Satoshi Nakamoto to 2009 pe tqv dnuovpyio tov Bitcoin, pio oepd
opyavioudv o6mwc 1 IBM, n J.P. Morgan kot to Tdpopa Linux éxouvv apyicel va
AGYOAOVVTOL LE TNV GLYKEKPLUEV TEXVOAOYIO Kot Ta TOOVAE 0QEAN TG HEGO OO TNV
EPUPLOYT TNG GE SLAPOPOVS KAAOOVC, O10OTKAGIES Ko EMLYEPNGEIS. MEe TV ypnom e
pebodoroylag peAéng mepimtong, YiveToar avOALON TGOV TPLOV  OOPOPETIKOV
Katnyopwdv g teYvohoyiag tov blockchain pe otdyo v katavomon TV
TAEOVEKTNUATOV Kol petovekTnudtov o€ kabe pio amd avtés. [Tapdiinia aSloloyeital
10 €100G KOl M €VTAoN NG KOUVOTOWIOG OTMG KO TO GUUTANPOUOATIKO GTOLYEID TOV
EVEPYNTIKOD 7OV omonTovvTol Yoo v omuiovpyio diktvwv blockchain oe kdbe
Kkatnyopic. Me v avéAvon tov peAetdv tepintwong copmepaivetal Ot 1) texvoroyio
tov Dblockchain eivar pio xowvotopion dwadikaocidv pe otoyeio  pnéikélevong

KOLVOTOUI0G GE KATOLEG TEPMTMOELG.

AéEeic-khedud: teyvoroyia blockchain, kawvotopio, copminpopotikd ctotyeio

TOL eVepynTIKov, Bitcoin, Ethereum, Ripple, Project Ubin
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Abstract

Over the years, there has been a growing interest in blockchain technology.
Although the first application of blockchain technology was made by Satoshi
Nakamoto in 200 (Haber S., Stonertta S. W., 1991)9 with the creation of Bitcoin, a
number of organizations such as IBM, JP Morgan and the Linux Foundation have
shown interest in blockchain technology and its potential benefits through the
implementation on various sectors, processes and businesses. By using the case study
methodology, the advantages and disadvantages, in each category, are analyzed.
Furthermore, the type and the intensity of innovation as well as the additional
complementary assets needed to create a blockchain platform are addressed. In
conclusion, the analysis has shown that blockchain technlogy is a process innovation

with elements of disruptive innovation in many cases.

Keywords: Blockchain technology, innovation, complementary assets, Bitcoin,
Ethereum, Ripple, Project Ubin
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ApKTIKOLEEO

DAOQO: Decentralized Autonomous Organization

Dapps: Decentralized applications

DDOs attack: Distributed denial-of-service attack

DR: Depository Receipt

Fintech: Financial technology

MAS: Monetary Authority Of Singapore

MEPS: MAS Electronic Payment System

P2P: Peer to Peer

POW: Proof of Work

RTGS: Real Time Gross Settlement System

ZSL: Zero Security Layer
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https://en.wikipedia.org/wiki/MAS_Electronic_Payment_System

Kepdraro 1: Ewsayoyn

1.1 Ewoyoyn- XKomdg TS SUTAONATIKNGS EPYaciag

H teyvoloyio tov blockchain kot ta ewovikd vopicpato £xovv TpokaAEcel
£VTOVOL TO TOYKOG U0 EVILOPEPOV. AV Ko 1 TeYVoLoYia TpmTogupaviotnke 10 2009 amnd
1o Satoshi Nakamoto, péow g onovpyiag oG TAATPOPUAS GUVOAAAY®DY TTOV
XPNOUOTOLEL TO €1KOVIKO VOopa Bitcoin, 6to gupd kowod dpyloe va yivetatl yvmotn
ota TéAn oV 2014, [TAéov pio GEPA ETAPLOV KOL YPTLOTOTICTOTIKOV WOPVUATOV OTMC
n IBM, n J.P. Morgan kot to Tépopo Linux oaoyolobvtor pe TV GLYKEKPLUEVN
TEYVOLOYLD KO TO TOAVA OQEAT TNG LECH ATTO TNV EQOPLLOYN TNG GE SLAPOPOLS KAAGOVS
Kol Ol001KOGIEG. XTNV CULYKEKPIUEV] OWAMUOTIKY, HE TNV YPNHON TOV UEAETOV
nepintmong, a&loloysitan 1 texvoroyia tov blockchain g kovotopia, meptypdpovtal
TOL EUTOOLL KO TOL KIVITPAL Y100 TV VI0OETNON TG KOt OVOPEPOVTOL TO GUUTAT PO LOTIKE
OTOY(ElDL TOL EVEPYNTIKOL Yoo TNV Onuovpyio kol Tnv Agtovpyiot SIKTVOV OV

YPNOLLOTOLOVV TNV TEYVOLOYiaL.

210 dgbtepo Ke@AAOO avoivovtol Pacikés €vvoleg TOv  aPOPOVV TNV
kowvotopio. ITopdAinia yivetor avagopd otnv TeXVOLOYiDL GTO YPMUOTOMIGTOTIKO

Touéa Kot Tig epapuoyég tov blockehain oe avtov, wc pio teyvoroyio Fintech.

Y10 tpito kePAAO0 avorveTon 1 Te)voroyia Tov blockchain péoa amod tig tpeig
ueléteg mepurtdoelg Bitcoin, Ethereum won Ripple kot tic apyitextovikég Hyperldger
Fabric, Quorum ka1 Corda. IMapdriinio avaeépoviotl ta Pactkd dopkd ototyeio Tng

TEYVOLOYLOG KO YIVETOL 1] KOTYOPLOTTOINGN TNG.

10 T€T0PTO KEPAANLO apyIKd ovaAdETOL TO TAOTIKO eyyeipnua Ubin, oty
CUVEXEWL OVOPEPOVTAL TO. TAEOVEKTNUATO KOl HEOVEKTNUOTA KAOe mepimtwong,
aflohoyeitonr M tEYVOAOYiD G KOVOTOUIOL KOl OVOPEPOVTIOL TO. GULUTANPOUATIKA
OTOLYELDL TOL EVEPYNTIKOV Ylo. TNV dMpovpyio TV ¥pnom Kot v Asrtovpyio e KaOe

KaTnyopio

Téhog 610 TEUTTO KEPAAOIO KOTOANYEL GTO CUUTEPACUATO KOl TPOTAGELS Y10

LEALOVTIKY| £pELVOL.
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Kegaiaro 2: Kowotopia ko Fintech

2.1 Evcayoym

Ye outd TO KEQAAOMO OvOAVETOL 1 €vvola TNG Koivotopiog, ot Pacikég
KOTNYOpieg KAVOTOUIOG MG TPOG TNV OpACTNPLOTNTA KOl TV £VTOAGT|, Ol TAPAYOVTES KOl
To. MOS0 TNG Kovotopiag kot 1 pnékéAevdn Kovotopio. Xtnv cuvEyela yivetol
avaeopd otV €vvolo, tov Fintech koi omv teyvoroyia tov blockchain wg pia

TEYVOLOYIOL TOV YPNUATOTIGTOTIKOD TOUEN.

2.2 Opop6g TG KOvoTopiog

O Opyoaviopdg Owovoukng Xvvepyaciog Kot AvAartuéng 6to €yyepidlo Tov
Oocho (2005) opiler oG Kouvotopio TNV €POPUOYN €VOC VEOL M €vOG EENPETIKA
BeAtiopévon mpoiovtog (ayabod 1 vanpesiog), pog véag pebddov oyetikn pe 1o
pépkeTivyk M poGg véag opyovoolokng peBddov mov oyetileton pe €0mTEPIKEG
TPOKTIKEG TNG EMYEIPNONG, TOV YDPO €PYOCING TOV OPYOVICLOD M TNG £EMTEPIKES
oxéoelg Tov. O oLYKEKPUEVOS OPIGHOC KOAVTTEL OAO TO (AGHO TNG KOVOTOUIOG
®oTOG0 VIAPYEL duvaTOHTNTO KaTnyoplomoinong tg. Xtnv zmpdowvn Biprog g
kowvotopiog (European Comission, 1995), avagépet 0t KovoTopio AEItovpysi og pio
dvvaun mov odnyel TG EMYEPNOES GE AGL000E0VG HOKPOTPOOEGLOVS GTOHYOLG.
[MopdAinio 0dnyel oV avavE®SN TOV BLOUNYOVIKGOY VTOSOUGV Kol BpioKeTol TIoM®
amd TV EUEAVION VEOV KAAO®MV OIKOVOMIKNG OpacTNPLOTNTOS. XZVYKEKPIUEVO TNV

dwywpilel og tpeic katnyopies:

1. Tnv avavéwon kot v peyébuvon Tov e0povs TV TPOTOVIMV, TMV VINPECIOV KOt
TOV 6V GYETILOUEVOV AyOPOV.

2. Tmv onuovpyio vémv peBOd®V TopaymYNS, €QOSOCUOD KOl OlOVOUNG TMV
TPOIOVIMV KOl TV VITPECUDV.

3. Tnmv eloaymyn tov aAlaydv oty 610iknon Kol TV £pY0cio. TOL 0PYOVIGLOD OTMC

KOl TIG EPYACIOKEG cLVONKEG Kot 0eE10TNTEG TV EPYALOUEVOV.

2.2.1 Katnyoplomoinon Tng KavoTopiog mg Tpog TV opactnplotnTa.
H xouwvotopio 0nmg avalddnke atov opiopdg T Umopet va petacynpotiost
Vo €MNPeAcEl U0l CLYKEKPIUEVN Opaotnponto o€ éva opyaviopo. Ot Poacikég

KOTNYOPieg KAVOTOMIOG € OTL APOopd TIG dpAcTNPLOTNTES Elvar:
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1. Kowvotopia mpoidvtog: H kovotopio mpoidvtog avapEpeTor oTnV EUPAVIOT EVOC
véou 1| e&aupetikd Pedtiopévon Tpoidvtoc N vanpecioc. H kavotopio og avt) v
nepintwon umopetl vo cuvoéetal e PEATIDCELS OTO TEYVIKA YOPAKTNPIGTIKA, GTO
VAKG, OTO EVOOUATOUEVO AOYICUIKO, OTNV EUTEPIO. TOL YPNOTN N O TEXVIKA
YOPOAKTNPIOTIKA. X& OTL OQPOPE TNV TEXVOAOYIQ, GTNV CLYKEKPEVN KaTnyopia, N
KovoTopio LITopEl VoL GUVOEETOL [LE VEEG TEYVOAOYIEC ] LE GUVOVACUO TAAULOTEPWOV

TEYVOLOYLDV.

2. Kowotouio dwadwkaciov: H cvykekpyévn katnyopia agopd v €QOPLOYN UIOG
Kowvoupylag M eEapeTikd PeAtiopévne dadikaciog mopayoyng m  pHebodov
TapAd0oTg TOL TPOTOVTOG 1 TG VINpesioc. H cvykekpipévn tepintwon umopet va
oyetifetan pe aAlayég o eninedo teQVIKAV, E0MMGHOD 1 Aoyicpkod. Méoa amod
TNV Kovotopia otig dtadkacieg pmopet va emtevyfel ) pelwon tov KOGTOLG GTNV
TAPOYWYN N LETAPOPE TOV TPOIOVIMV KO TOV VINPESLDV, 1| OENGN TG TO1dTNTOG

N N Tapdyoyn BeEATIOUEVOVY TPOIOVTOV.

3. Koawotopia 1o Mdapketvyk: H kowvotopioo e avt) v mepintwon agopd v
eQopHoyn pio véag HeBddov MAPKETIVYK TOV UTOPEL VoL EMPEPEL AALAYEG TNV
oyediaon Tov TPOIdVTOC, GTNV CLGKELOGIN, GTNV TOTOOETNON TOV TPOIGVTOG Kot

GTNV TN TOVL.

4. Opyavotikh kawvotopio: H opyavotiky Koivotopion ava@EépeTor 6Ty €QApUoOYn
VEOV 0pYOVOTIKOV HEBOO®V HECH TNV EMYEIPNON KOL TOV UETATPETOLY TOV
EPYOOIOKO YMPO NG N TS oxéoelg He to e€mTepkd mePPaAlov. ZvyKekpiuéva
AVOQEPETOL, GE OALAYEG TOV EPYUCLOKAOV POVTIVAOV KOl OOOIKOGIOV €VTOS NG

eMyElPNONG N OTNV EPOOACTIKT AAVGIOOL.

2.2.2 H xatnyopromoinon Pacel Tov emaEGOV THS KAIVOTORIOG

H xowvotopia pmopet va dtaympiotet oyt povo Paoet Tov dpactnplottev aArd
Kot Baoel g évtaong ¢ kawvotopiog oe kdbe mepimtwon. O Christensen 1997
Sympilel v kovotouio oe dVo Pacikég katnyopiec. H mpdtn avagépetar oty
CLVINPNTIKN 1 EMOVENUEVT KOVOTOMIO Ko apopd BEATIDOGELS GTO LITAPYOVTO TPOTOVTAL
N dwdwkaocies. O Assnik (1998) avapépetar 6TV CLVINPENTIKY KOWVOTOMI ®G TNV
Bedtiwon TV TPoidvTOV (1] TOV VINPECUDY) Kol TOV SOSIKAGIOV EVIOS TMV «OPimV»
™G vrdpyovoag ayopds kot texvoroyiag. H cuvinpnrikn 1 emavénuévn kovotopio

EUTEPLEYEL YOUNAO pioko omd TNV VI0BETNGN TOVS OO TIG EMLYEPNCELS KO OVTIGTOLY O
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YOUNAO avtiktuomo oty emidoon tovg. O Souto (2015) avagépet 6TL 1 emawENUEVN
Kavotopio. 0ev aAAAlEl TG Owdkacieg, TPOIOVTO, TEYVOAOYIEC 1| OPYOVMOIOKES

nefdd0vg aALG TIC PEATIOVEL.

H debtepn katnyopio eivar ot tng pnékélevdng kavotopiag. O Teece (2010)
avaeépetor oy pnéérevdn kavotopio g TNV Kotvotopio Tov EpyeTal oe avtifeon
LLE TOL VTLAPYOVTO TPOTOVTO KOt SL0IKAGIES, KOl EIVOL OTOTEAEGLOL SLOPOPETIKMVY 10EDV
og oyéon e ta vapyovto entyepnuatikd povtéda. O Christensen (1997) Bewpei 6Tt
ot pnéwérenbec Kavotopieg elodyovv pia véa mpotaon afiag ovopeove. H véa
npotoon o&lag pmopel vo 0dNYNoEl WOPAAANAO GE KOWVOTOUiO. GE EMIMESO
EMYEPNUATIKOV HOVTEA®V dNAAST otV dNpiovpyia VEOV 1 TOV ETOVATPOGIIOPIoUO
TOV VIOPYOVIOV emyeipnuatikov poviédwv. O Teece (2010) emonpaiver 6t pio
pnécérevdn kovotopio Bo mpémel vo cvvdvactel pe v kawvotopio oe eminedo
EMYEPNOLOKOD HOVTELOL Yo vo. propécetl anoktoet a&ia. O Christensen wotdco
dwywpiler v pnékélevdn Kavotopioo 6€ dVO TEPUTTOOELS, TNV YOUNAOD ETTESOL

pn&ucédlendn karvotopia kot TV pnékérevdn Kavotopia véag ayopag.

H mepintwon tov youniod emmédov pnéikéiendng kawvotopiog copfaivel o
TEPUTAOGELS OOV TO, LITAPYOVTO TPOTOVTA 1) LN PEGIES VO «TTOAD KOAQ» KOl ETOUEVMG
etvar vepTiunpéva o oxéon pe v agio Tov PTopovV v AVTANGOLV 01 KOTOVUAMTES
TOUG. X€ OUTEG TIG MEPUTMGCELS Ol EMYEPNOELS OV LWOBETOHV aVTOD TOVG €100VG
KOLVOTOUIEG TPOGPEPOVY GTOVS KATOVOAMTES £VOL TPOIOV YOUNAOD KOGTOVG KO GYETIKA

am\6 (Christensen 1997).

H nepintoon pn&ucéiendng koavotopiog véag ayopds pmopet va Tpokvyetl 0Tav
TOL YOPOKTNPLOTIKA TOV LITOPYOVTOV TPoTOVT®V eplopilovy tov aplfud tov mbavov
KOTOVOAOTAOV 1 OTOV 1 KOTAVOAMOTN TOV GCULYKEKPUEVOV TPOIOVTOV YyiveTon
AVOYKAOTIKG KAT® 0td cuvOnKeg Tov dgv dievkoAvvovy to ypriot (Christensen 1997).
H pn&wcédendn karvotopio véag ayopds dnpovpyet cuvOnKeS Yo TNV KATAVIA®GT T®V
TPOIOVIOV 1 TOV VINPECIOV OO «UN KATOVOAWOTEG» Kol 6€ TePPAAAOVTO. TOL M

KOTOVAAWDGT TOV TPOTOVIMOV NTAV 0dVVOTY.

Kot ot dvo mepummtdoels (cvovinpntikng kot pnéuérevdng) kotvotopiog,
VITOKIVOUVTOL atd 30O POCIKES SUVAUELS 1) OTIWC TIG avaeépet o Christensen «tpoyiéoy.
H npdtn oyetiCeton pe v Pedtioon g etoupiog kot avapépeTon otnv Pertioon twv

TPOIOVTOV KOl TOV VANPECIDOV LE TNV TAPOSO TOV YPOVOL VD M deLTEPN oYETILETON [E
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v {ATNomn TeV KOTOVIA®TOV Kot ovoeépetar otny alia mov Aapfdvovv and v

KOVOTO QL.

Yynua 2.1: H évtaon g kawvotopiog (Christensen, 1997)

2.2.3 H 010010610 T0 0QEAN KOl TO EUTOOLN TG KOVOTONIOG
Ot Damanpour kot Wischnevsky (2006) dwaywpilovv tig emyelpnoeig o 4

Katnyopieg facetl TG Kovotopiog OTmg QaiveTol GTO GYNLLO.

[Tivakag 2.2: Katnyopromomon tov Kavotopwv entysiprcemv (Damanpour kot

Wischnevsky, 2006)
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Ot opyaviopol mov Oonmpiovpyodv kowvotopion akolovBodv pio  cepd
SLOOIKOGLDV. ZVYKEKPIUEVA, TPADOT OTOLTEITOL ] AVOYVOPIOT TNG EvKOpiag, N épgvva,
0 oYedOUOG Kot TEAOG 01 O10OIKOGIEG GYETIKEG LE TO LAPKETIVYK Kat TNV dtovour|. Ot
TOPOTAV® EVEPYEIEG OVOLAGTIKA TEPLYPAPOVY OAN TNV dtadikacio amd TV GOAANYM

™e 10€ag péypt Tnv vAomoinon tovg (Damanpour ko Wischnevsky 2006).

Ot opyavicpoil mov vioBetohv katvotopieg axkolovBovv dvo dadwacies. H
TPAOTN APOPA TNV AVAYVOPLOT UG CLYKEKPIUEVNG OVAYKNG, TNV EVNUEPMOON YL L0l
OLYKEKPIUEVN Kouvotopia Ty a&loAdynon yio TNV KoTaAANAOANTA TG Kot TEAOG TV
vioBétnon mg. H devtepn katnyopia avaeépetol otig dtadikacieg mov oyetiovrot pe
TNV TPOTOTOIN O™ TNG KALVOTOUIOS KO TOV OPYOUVIGLOU TOL TNV VIOOETEL, TNV apyIKT| TNG
YPNOTM KOl TNV GLVEYELWD TNG XPNONG TNG UEXPL ALTH VA YIVEL OPYOVOGLOKY] povTiva

(Damanpour ka1 Wischnevsky 2006).

O1 KOVOTOES EMLYEPNOELG EIVOL AVTES TOV KATAPEPVOLV VO ETPUDGOVY Kot VoL
avomtuyfovv pakporpdbecpo (Tidd 2001). IMopddinio, n kowvotopio Oswpeiton
ocoupova pe tov Schumpeter (1934) kpirfpio yio Ty okovopkn peyéboven kot nyn
YL TNV AOKTNGN OVIOY®VICTIKOD TAEOVEKTILOTOS EVOVTL TOV OVTOY®OVIGTMOV TOVG.
Méoca and v kawotopio pmopel va emitevybetl Beltioon tov mpoidviov (1 Tov
VANPEGLOV) 1 LEIWGT TOV KOGTOVG TNG TOPAYMYNG TOV TPOTOVIMV KUl TV S1OKOGLOV

nov oyetiCovtar pe avto (OOZA, 2015).

>10 eyyepido tov Ocro o OOZA (2015) dwywpiler Tovg mOpdyovteg mov

eUTOSILOVV TIG EMYEPNGELS VO KOVOTOLOVV G€ 4 Katnyopieg:

1. [Mapdyovteg oyetikol pe to K66TOG: ZE TN TNV Kartnyopia teptlappdvovtot To
VYNAS picko g emyeipnong, To VYNAO KOGTOG GYETIKA LE TNV EPEVVA Kol avATTLEN
NG KOVOTOMIOG Kot TNV EALELYT) TOV amapaitTOV KEPOAOI®MVY Y10l TNV XPNULATOOOTNOY|
™me.

2. [Mapdyovteg oyetikol pe TV YvAON MOV KOTEYEL 1| EMEipnon: Ze avT TNV
Katnyopio mepthapfdvovtol epumoddio Onwg 1 whavny advvapia g enyeipnong vo
KovoTounoel Adym €AAeyme eEe1dKevpéVOL glte evtdg Tng emyeipnong, eite otnv
ayopd epyaciog, n EAAewyn evnuépwoong v pio véa teyvoloyia, advvopieg oe 0Tt
aQopd TNV €VPECT TOV KOTAAANAW®Y GLVEPYATMV Y10, TV XPNON TNG KOVOTOUIOG UE

oToY0 TNV €EEMEN TV TPOIOVTMOV KOl SLOOIKOGIDV, 1) OPYUVAOGLOKT «OKOUYi) AOY®
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NG OOUNG TNG EMYEIPNONG KoL 1] PVNTIKT GTACT) TOV EPYULOUEVOV 1] TV SEVOVVTIK®OV
OTEAEYDV GTNV OAAXYN.

3. [Mapdyovteg oyxetikol pe v ayopd: Avt v kotnyopic, ovagEpeTol
TEPWTAOGCELS OV oyetilovror pe v {Non g ayopds Yoo KotvoTopo mpoiovia 1
VINPECIES.

4, Oeopkol  mopdyovtes: Eumdole 6mwg mn advvapio KotoxyOpwong Ttomv
SKOUATOV 1310KTNG10G, N VYNAT POpoAOYia, VopoBeTiKol @paypol Kot Kovovicouol
OV OMOTPENOVY TNV EMYEIPNON AO TO VO KOVOTOUEL TEPIAAUPAVOVTOL GE QLT TNV

KaTnyopia.

O Assnik (2010) avagépet ouykekpyéva 0Tt To. EUTdO10 TOL AVTIHETOTILOVV Ot
HEYOAES €TOupies Yoo TV OovATTLEN KOl TN EUmOpeLHOTONTOiNGT NG PNEKELELONG
Kowvotopiog oyetifovtal pe TV 0pyoveGLOKY| akapyio 6e OTL apopd TNV douN TG, LE
e€mtepKos mopdyovieg Ommg N {NTnon g ayopds, v EAAEWYN TV amapoitnTOV
wKavoTTOVv (0mmg de€10TnTeEG Kot YVAOOELS) kol v advvapio vo «EgpdOovvy
TOAOTEPEG YVMDGELS KO OOIKOGIEG €T EMYEPNOIOKO E1TE OE ATOMIKO EMIMEDD. Xe
eminedo Oe&0TNTOV KOl YVOCEWV TEPAopPdvovior kot 1 ONUovPyKOTTA TOV
OPYOVICUAOV 1 TOV ATOUOV 0AAA Kot M agloddynon tov pickov (kvpiwg and Ta

dtevBuvtikd otedéym) amd v VWOBETON PG KOVOTOpING.

2.2.4 TopminpoOPOTIKG GTOVEIN. TOV EVEPYNTIKOL WNIOG KOIVOTOMIOG KOl TO
KUPLAPYO HOVTELD GYEOLOONG

O Teece (1986) avapépet OTL pion KOVOTOUio Y10, VoL UTOPEGEL EMLTUYNUEVE, VO
eumopevpotononfel amouteiton pio celpd GAA®V 1KOVOTTOV KOl TEPLOVGLOKDOV
otoyeiov. o mapddetypa oe kdbe TEPIMTOON EUTOPEVUATOTOINONG TNG KOVOTOUTOG
OmoLTOVVTOL VANPECIEG WK EMTUYNUEVI] KOUTAVIOL HOPKETIVYK, T OVIOYOVIGTIKN
KOTOGKEL] KOl Ol VANPEGIEG VTOCTNPIENG UETE TNV TOANCT] TOV TPOIOVTIOV Kol TOV
VIANPECSI®Y. Q0TOG0, OoYwPilel TO GLUTANPOUATIKA GTOLXEI TOV EVEPYNTIKOD GE
TPELS KATNYOpPies, PAcEL TS OAANAEEAPTNONG TTOV LITAPYEL e TNV KovoTtopia. H tpdt
KOTNYOPlo AVOPEPETOL GE YEVIKA CUUTANPOUATIKE GTOXELD TOV EVEPYNTIKOV TTOV dEV
ypewletarl va TpocaplocsTtohv yio v kawvotopio. H devtepn kotnyopia agopd to
€EEOKEVUEVO, CUUTANPOUATIKO GTOLEID TOV EVEPYNTIKOD TTOV VTAPYEL LOVOdpOUN
eEdptnon pe v kovotopia. H tpitn katnyopia avapépeTal ot TEPIOVGLOKA GTOLXELN
OV LIAPYEL APPIdpoUn €EAPTNON LE TNV KOvoTOpio KOl avagEpovTol ®g apolPaio

egedikevpéva (cospecialized).
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Sougpwvo pe tov Teece (1996) o1 Abernathy kau Utterback (1978) avagépouvv
OTL VTAPYoLV 0VO GTAdIN OV dlaywpilovy TV TEXVOAOYIKN €EEMEN €vOg KAGDOL GE
Vo otddia. To mpdTo OV YoPaKTNPILETAL O TPOTAPAIEYLATIKO GTASO APOPA TO
TPOTO, 6TAd0 NG eEEMENG TOV KAGOOV dmov 1 GYediacn TOL TPOIOVTOG SLUPEPEL GE
k@O emyeipnon kol ol TOPAY®YIKEG OdIKAciEG opyavdvovior «mpoyepa». O
OVIOYOVIOUOG TOV ETYEIPNOE®Y GE AVTO TO GTASIO EYKEITOL GE EMMENO GYEIOGLOV
TPOIOVTOV Kol Stadikacidv. Me v epedvion evog Kupiapyov LOVTEAOV TPOTOVTOG Kot
TOPAYOYNG, O AVIOYOVIGHOG LETAPEPETOL OE EMMEDO TILADV. LE QLTI TNV TEPIMTMOON OL
EMYEPNOELS TPOSTOOOVV VO EKUETAAAEVTOVV TIG OIKOVOUTES KATpaKOG Kot udbnonc.
Qo160 M Vmapéng evoc Kupiopyov oxedcUOD OEV CNUAIVEL OTAPOITITO TV TOOOT

NG KOVOTOpiaG.

2.3 H tgyvoloyia ctov ypnpotometoTiko Topéa (Fintech)

O 6pog Fintech (mov givan cvvtopoypoeio tov 6pov Financial Technology)
OVOPEPETOL GTIC TEYVOAOYIES TOV YPNGLOTOLOVVTOL GTOV YPTLLOTOTIGTOTIKO TOUEN. €2G
O6pOog JTLTTOONKE YKL TPAOTN POPA GTO XVVESPLO XPNUATOTICTOTIK®OV Y TNPECIDV
Teyvoroyiag amd tnv Citigroup otig apyéc g dekoaetiag tov 1990. Xtdyog g fTav va
EemepaoTel N APVNTIKY GTAGT] TOV YPNUATOTICTOTIKAOV WOPVUATOV Y10, GUVEPYACIOL LLE
TEXVOLOYIKEG ETONPIEG TOV dev avikay otov KAAdo (Hochstein, 2015). O 6pog kaAvmtel
TALOV €va VPV PAGHO TEXVOAOYIDV KOl VINPECIOV TOL TOPEXOVTOL OmO VEES
EMYEPNOELS KOl OPYAVIOUOVS, TOYKOGHIOVE, TEYVOAOYIKOVS «KOAOGGOVCH) AL KoL TO

TOPAOOGLOK( PN LATOTGTOTIKA WOPVUOTA.

O Arner (2016) dwoywpilel v tE(VOAOYiDL GTO YPNUATOTICTOTIKO TOUEN GE
Tpelg TEPLO00vs. H mpdn avapépetar oty xpovikn nepiodo and to péca tov 19° awdva
émg ta TEAN TG dekoaetiag Tov *70 kot yapaktnpiletor wg Fintech 1.0. e avt v
nepiod0 Ol ONUOVTIKOTEPES TEXVOAOYIEG OV AVOQEEPOVTOL €IVl 1 EUEAVION T®V
TIOTOTIKOV KapTt®dV T0 1950, Tov Qa& amd v etaipio Xerox evo to 1967 eykabiotaton
10 mp®to ATM am6d v Barclays tov Hvouévov Bacideiov mov onpotodotei 1o

TEPAGLLO, OTNV OEVTEPN YPOVIKY TEPTI0d0 TTOL avapépetar wg Fintech 2.0.

H devtepn mepiodog mov dmpknoe €mg to 2008 yapaxtnpiletor Kupiwg amd v
LETOTPOT] TV YPNUATOTICTOTIKOV VINPECIOV 6€ ynowkés. H eoydpnon tov
A0 01KTOOV Y100 TNV TTAPOYN] LANPECIOV OO TOL YPNUOTOTICTOTIKA 1WpOHOTH €ivar

évtovn autn Tt xpovikn mepiodo. Zvykekpiuéva péypt 1o 2001, oktd tpdmeles oTIg
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Hvouéveg IoMreieg katetyov mdvo and 1 exotoppdplo mehdteg mov e&vnnpetodvtay
péow Atadiktoov eved to 2005, oto Hvouévo Baociielo, gppaviotnkov ot mpmdTEG
tpaneles yopig puowd kataoctnuata. H yneroroinon, otig apyés tov 21°° adva, tov
ECMTEPIKOV SOdIKACIOV TV TponeldV 0AAE Kol TOV OAANAETIOPACE®V TOVG WE
eEOTEPIKOVS TOPAYOVTES, GAAOEE OAOKANPOTIKA TOV TPOTO 1TNG O1dbeong twv
VANPESIOV, enMpedlovtoc BeTIKd TOLG KOTOVOAMTEG, VO TAPAAANAL aOENCE TOV
AVTOYOVIGUO HETOED TOV YPNUOTOTIGTOTIKOV Wpvudtov. Qotdco, 1 ynelomoinon
TOV VINPECLOV EMETPENE TNV €16000 VEWOV ETAUPLDV, Ol OTOlEg dEV VKOV GTO
YPNHUATOTIOTMOTIKO TOUEN, YEYOVOS TOV amoTeLEl facikd oToLyElo Yoo TNV €l0000 GTNV
3" epiodo tov Fintech. H naykdouia ypnuatoniotmtiky kpion tov 2008 ennpiace tnv
EIKOVOL TOV TOPAGOCIAKADV TAPOY MV YPNUATOTICTOTIKMV VINPECIAV TPOG TOVS TEAATES
tovc. H eumiotooivn amd v mhevpd tov melatdv tovg xabnke (Menat, 2016),
(QOWVOLEVO OV  OOTVIIMVETAL GE £PELVO TOL TpoypatoromOnke otig Hvouéveg
[Molteieg (Medici Insights, 2015). Zvykekpipéva, 1 épevva £0e1Ee OTL 1 EUTIGTOGVV
v Apepikavov pog tn CitiBank avépyetar oto 37%, o€ avtifeon pe Tig 600 peydieg
TeXvOLOYIKEG eTanpieg, Amazon koi Google, tig onoieg epmiotedovtan katd 71% kot
64% avtictoyo. A&ilel va onpewwBdel, 6Tl 01 VEOEIGEPXOUEVOL GTN TPOGPOPH TMV
YPNUOTOTICTOTIKOV VINPESLOV deV €lvar HOvo edpotmpéveg etoupieg, aAld Kot VEES

start up emyeipnoeic.

2tV €16000 TV VE®V eTouplav, Bondnoe kot 1 EAAetyn puOctikov mhasiov
mov Bo TG AmETPENE OMO TNV GLUUETOYN TOLG GTN TPOGPOPH TV VANPECUDV. %€
OPKETES YMPES, KLPImG ™S Aciag kot TG AQPPIKNG (YOPAKTNPIOTIKG TOPAdEyLATO
eivon  Kiva, n Ivdio kot n Nyynpia), ta kivntpa yio v avartvuén tov Fintech ftav
avénpéva. H édeyn tpomelik®v VTodop®dv 1 M TEPLOPIGUEVT] TPOGPACT GE AVTEG
AELTOVPYNOE KATAAVTIKA Y10 TV 10000 VE®OV ETOLPLDV, TTOL £01vay AVGT 6T advvapio
enitevéng ovvaAlaymv. Topeova pe to otoleio. ¢ 1otooelidag WorldBank, to
mocootd TV kotoikwv g Kivag, mov dev €xer mpdoPacn oe tpomelikoie
Aoyaprocpovs ywoo to étog 2015, avépyetor o 36% evd Yoo TOLG KOTOIKOLG TOV

Hvopévev [Molteumv kot tov Hvopévov Bactieiov, og 2.7% kot 2.5% avtictorya.

Yty tpitn mepiodo tov Fintech (Fintech 3.0), éxovpe pia £€apon oe 0TL apopd TIC
emevovoelg og Fintech teyvoloyiec. Zvykekpipéva cvpemva pe tovg Dietz kot dAlovg
(2016) povo ywo to 2014 emevovbnkav mepimov 12.2 dicekatoppvplo dordplo omd

KEQALOLO, ETLYEPTUATIK®OV GLUUETOX®V (Venture capitals).
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Yynua 2.3: Enevdvoelc og texvoloyieg tov ypnuatoniototikol topéa (Dietz kot dAlot
2016)

[dwitepn éupaon divetar oto TOpER TOV TANPOUOV. AV Kol 1 TOPOyN
VINPECLOV JASIKTLOKDOV TANPOUDV VIdpyeL ard o 1998, dtav dniadn 18pvdnke M
etaupeio Paypal, Aéka ypovia petd, apketés etoipieg, netold tov omoimv sivar kot
TevoloyIKol kolooooi, 6nmg 1 Google, n Samsung, to Facebook xor n Apple,
EIGEPYOVTOL GTNV TOPOYN VINPECIDOV TANPOUNG KOl CUVIALXYDV SNUIOVPYDOVTOG OIKEG
TOVG eQupLOYEC OTtmg To Facebook Pay, to Apple Pay, to Samsung Pay kot to Google
Wallet (Liu, 2015), divovtag £tol ) duvotdtnta emiteENG CLVOAAAYDV HECHD TMV
KIVNTOV 6VoKeEL®OV. XapaKTnploTikny givor kot 1 copPorn e M-Pesa kar Alipay,
KUpI®MG G€ OYOPEC OVATTUGGOUEVOV YOPOV. ZNUOVTIKO POAO, Yo TNV OVATTUEN TOV
TANPOUOV HEGH KIVITAOV CLOKELOV, ETaEe 1 gvupeia ypnon avtdv, Kaddg cOUPOvVa
pe v Haykoouo Evoon Tniemikowvoviag, 1o 97% tov avBpormv 1o 2015 kateiye
Kivnto Aépwvo. Aloonueioto eivar 0tL, o€ 16 ayopég g AQpikng, ot Aoyoplaciol
HECH KWNTAV GLOKELAV gival TeplocdHTEPOL amd TOVG TPATECIKOVS AOYOPLUGHOVG
(Menat, 2016).

[MopdAinia KaO®OG T0 T0GOGTH TO TOGOGTO TOL TANBVGLOV OV ExEl TPOSPaoT
og mpoidvta davelouov givor 20% (Menat, 2016) kot 1 ¥PNUOTOTICTOTIKY Kpion £xet
EMNPEAGEL APVNTIKG TNV TPooPopd TV daveinwv (Gonzalez 2016), Adym Kepolotakmdv

PLOLUCTIK®OV TEPLOPIGUAOV TTOV EMPAALOVTOL GTO YPNLATOTIGTOTIKA WOPVLOTO, APYLEOV

10
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va gpgavilovtar pia oepd . O dadiktvakog davelouds peer-to-peer (p2p) sivar pio
EVOALOKTIKY] DINPEGIO SOVEIGHLOV, TTOL QPEPVEL GE EMAPT TOVS SOVEILOIEVOLG KOl TOVG
davelotég péocw ynookov miateoppmv. H ovykekpyévn vanpecio diver v
duvatodtto mpocPacng oe ddvewn pe KoAOTEPEG oLVONKES, ©E OYéom HE TO
TOPUOOGLOKA YPNLUOTOTICTMOTIKG 10pOUOTO, EVM, OO TNV TAEVPE TOL OOVELSTH,
Aertovpyel oG po. LOpPN EMEVOVONG EVAD Ol ETOUPIEC TOV TOPEXOVY TIC TAUTPOPLES
EYOUV OWKOVOUIKO OQEAOC Ao TIG EMTLYNUEVEG GUVOALOYEG. Ol TPAOTES YNOLOKES
TAATEOPLUES P2P davelGHoL gppaviotnkoy NTov 11 Zopa kot n Prosper, to 2006 cto
Hvouévo Baciiero ko to 2007 otigc Hvouéveg IMolteleg avtiotoryo (Hulme won
Wright, 2006). H dadikacio mov emttuyydvoviol ot cOVOAAAYEC givol [io. Lopen
dnpompaciog, 6mov ot daveloTtés BETouy €va apykd emTOKIO Kol ol davellopevol

KAVOLV TPOGPOPEG.

2.3.1 H tgyvolroyia tov blockchain wg Fintech

Y115 teqvoroyieg tng kotnyopiag Fintech 3.0 evtdooetat kat 1 tevoloyio Tov
blockchain. Onwg Oa avaivOei 6to emdpevo kepdiaio o Nakamoto (2009) dnuovpynoe
pio. TAOTEOPUO. MOV EMTPEMEL TNV EMTEVEN GLVOAAAYDV, ovTikadloTOVTOS TNV
EUMGTOGUVT] HETAE) TOV GUVOALUGGOUEVOV LE KPLTTOYPOPio. dNUIOVPYDOVTOS o
TAQTPOPLO. GUVOAAAYDV KOl £V, EIKOVIKO vOopoua to Bitcoin ywo v enitevén tov
oLVOALOYDV eVTOC NG TAaTEOppac. To £viovo evdlapépov TG ayopdg yio o Bitcoin,
TVPOSOTNOE L0 GEPA VEDV EYXEPTLATOV TOL Ypnotporotovy to blockchain yio v
ONpovpyio TAATPOPUDV OV EMTPENOVLY TIC P2P GUVAALAYEG. ZOUQ®VO e GTOKELN
tov CoinMarketCap, to 2018 1 cvvolikn kepoAatomoinon 1587 kpvrtovopucudtov
avépyetar oto 256 doexotopupvplo.  IlapdAinia, to £€Evmva  copfolaia,
YOPOKTNPIOTIKO OPICUEVOV TAUTPOPUOY OTmg NG mAToeopuog Ethereum mov
OVOADETOL OTO EMOUEVO KEQAAOLO, EMTPEMOVYV TNV Onuovpyic VEOV HOPO®V
cuopuporaivv evtog TV TAATEOPU®V. TO GULYKEKPEVO YOPUKTINPIOTIKO divel Tnv
dVVATOTNTO GUVOAALYDV TEPLOVCIOKADV CTOXEIOV HECO Omd TNV OTOTUTMOT TOV

1010KTNG10K0D KaBeGTMTOG 0T £EEVTVAL GLUPBOALOL.

H Swan (2014) swywpiler v teyvoroyio tov blockchain ce tpeic Paoikég

KaTnyopies:

o Blockchain 1.0: p2p cuvaidayég eicovikdv voutopdtov (Swan 2014: 1-8).
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o Blockchain  2.0: ovvaAllayéc meplovolokdv — otoryeimv,  ovufoiaia
HeceyyvMmong, GLUPOANLO TOALATADY VITOYPAPDV KO VINPECIDOV YPNUATOTICTOTIKOV
WpLUdTOV  (OTMC HETOYES, WIOTIKA EMEVOLTIKA KEQPAAo, OROAOYQ, OAVELD,
crowdfunding, apopaio kepdrowa k.o). (Swan, 2014: 9-27)

o Blockchain 3.0: egopuoyéc g Teyvoroyiag mépa omd avTEG TV
YPNLOTOOIKOVOLUK®DY KOl TOV EMYEIPNCEDV, G KAAOOVS OTTMG avTHS TG LYELNG KOl OE
dwadikaoieg oyetikég pe v dtakvfépvnon (Swadikaoieg yneoeopudv) (Swan, 2014:
27-64).

g 0Tl aQopd TNV EPAPUOYN TOV VTOPYOVIOV YPNUOTOTICTOTIKOV WOPVUATOV,
n'Evoon Evponaikov Tparelav (2015) Ocmpet dt1 01 eapproyég e teyvoroyiog oTov
YPNUOTOTICTOTIKO Topén givarl duvatd va avENGOLV TV TUYLTNTO TOV OOOIKOCIDOV
LLELOVOVTOG TNV TOALTAOKOTNTA Kol TO0 KOGTOG Tovus. [TapdAinia avaeépel 0Tt givor
duvatn M EVOOUATMOT NG GTO VLTAPYOV TANPOPOPLOKO GVGTNUA KOl TEPLOVCIOKE
otoyeio (6mmg petoyéc, vopiopata, opdroya kKAT). Ot avapopEg TG ETKEVTPOVOVTOL
OTIS JOKAGIES GLUVOAAAY®V CLUVOAAAYHATOV Kol eUfocudTomv, otV avtaiioyn
EYYPAO®V Kol GE VLANPECIEG OYETIKEC HE OLVOAAAYEG TEPLOVCIOK®V GTOLEI®V
BempdVTOg OTL [LE TNV XPNON TNG TEXVOAOYING 1) OLEKTEPAIMOT] TV GLVAALAYDV UTOPEL
va yivel og paypotikod ypoévo. Mia mbavr| epappoyn g texvoroyiag mpdkettor va
avadlopope®cEl TS  dwdkacieg TV YPNUOTOTICTOTIKOV  OPLUAT®V,
OVTOLOTOTOIOVTAG Opwopéveg amd avtés. [lapdAinia kpiveton omapoitmen n
OLUUETOYN €VOG eAdyloTov aplfuod cvppetexdvtov yuo v emitevén g o
AertovpykdTog ToV cuoTnatog. EmumAéov, n dmapén evoc pubuctikod mhaiciov mov
Ba diver copeic KOTELOVLVOES TPOG TOLG GLUUETEYOVTEG VD TOPAAANAo dgv Ba
neplopiler v vioBénon g kovotopioag givol KATOAVTIKOG TOPAYOVTOS Yol TNV

dnovpyia epapuoymdv oe pia o€ pio blockchain miateoppo.

O Peters kot Panayi (2016) kavovv Eexwpiot avagopd mhaveg EQUPLOYEG TG
TEYVOLOYLOG GE EUTOPIKEG TPATECEG LEUDVOVTOG TNV TOAVTAOKOTNTO TOV J1OOIKAGLDY
o€ 0Tl apopd to Tpamelikd ddvela, TNV £KO0GT] OLOAOY®V Kol TNV £kdoom petoydv. Ot
Mills ka1 dAhot (2016) avaeépovv O6TL 1 epapuoyn g Te)voroyia Tov blockchain oto
YPNUOTOTICTOTIKA 10pVUATO UTOPEl PEIDCEL TNV TOAVTAOKOTNTO TOV O100IKOGIDV
(xupiwg o moAvpepng SCLVOPLOKEG GUVOAAAYEG), HEI®ON NG TONLTNTOG TOV
SLOOIKOGLDVY Y10, TNV HETAPOPA KEPOAOIWOV Kol TEPIOVCLOKMOV GTOXEI®V, adEnomn TG

Slpavelog Kot OUETAPANTOTNTAG TOV SIEKTEPULOUEVOV GUVOAAAYDV, o0ENCT TNG
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avVOEKTIKOTNTAG TOL SIKTVOL PEGH Ol pio Sloyeiplon €VOG KATAVEUNUEVOL OIKTHOL
dedopévmv Kot PEI®ON TOL pIoKOV G€ EMMESO SLOSIKOGLDV KOl YPNUATOTICTOTIKOV
piokov. TéLog Kavouv avapopd 6e TOOVE TPOPANUATO TOV UTOPEL VO AVTILETOTIGOVV
T YPNUOATOTIGTAOTIKG WOpOHTA omd TV LIBETNON TG TEYVOAOYING, OEGOUEVOD TOV
TPOILOL 6TadI0V 6TO 0Toio PpioKeTal, OYETIKA [Le OVGKOMES GTNV EQUPUOYT| KoL TNV
GUVOEDT) LLE TOL LITAPYOVTO TANPOPOPLOKE GUGTLATO OAAL Kot VEN (NTHATO OTT®G TNV
avaykn yw véa puOOTIKA TAOIGIO KOl ETOTTEIO. TOPG TNV OLTOLOTOTOINGT TOV
JldIKAGIOV Kol TNV OlElpton Tov piokov AOY® TV VEOV TPOKANGE®V OV

OMUOVLPYOVLVTOL OO TNV EPAPLLOYT TNG TEXVOAOYING.

2.4 Xopmephopata

e autd T0 KEPAALO KOT)YOplomowOnke 1 kavotopio o€ 4 facikég katnyopieg
(oe eminedo dwdkaclOV, oe €Minedo TPOIOVTOG, GE OPYUVOTIKO EMIMEDO KOl GTO
pépketivyk). ‘Eva and to Bacudtepa KiviTpa yio TNV KOWVOTOPIO TOV ETLYEPNCEDV
elvar amopaitnm ywo v emPioon ko v peyéBvven Tovg UAKPOTPODESLLA.
[MopdAinia, n opyavmcilokn Svokopyic, T0 KOGTOG Kot 1) EAAEIYT EEEIOIKEVIEVOL
TPOCOTIKOD UTopel Vo omoTeEAECOVV eUmdde. Yoo TNV Katvotopio. Qotdco ot
EMUYEPNOELG OEV Elval amapaitnTo Vo Kovotopovy ecwteptkd. E&icov onpavtikng sivat
1N ddkacio VINBETNONS KAVOTOHL®OV, KATL TOV OGTOCO ATULTEL TNV OVOYVOPLoT] TMV
VEOV avayKOV TNG 0yopds Kol TV TAEOVEKTNUATOV ard v viofétnon mg. TéAog,
avaivetar n évvola Tov Fintech e tpeig katnyopiec ko mapovoidletar n teyvoroyia
tov blockchain g i teyvoloyic mov avikel 6e avty TV Kotnyopio, KOOMC
onpovpyel véeg TAATQOPUES P2P GUVOALAYDOV OVIIKOOIGTAOVING TNV EUTIGTOGUVY
HETOED T®V  OCLUVOAMUGGOUEVOV UE TEYVIKEG KPLTTOYPOQioG &vO TopOAANAQ
avapEPOVTOL TOAVES EPOPLOYEG TNG GTOV XPNUOTOTIGTOTIKO TOREN Yo TV LEI®ON TOL
KOGTOVG KOl TNG TOAVTAOKOTNTOS GTNV OEKTEPAIMOT) TOV GUVAALAYDV, TNV aENoN
g TaOTNTOG OTNV EMITEVEN TOVLS Kot ol THvA (nTHate Tov dNUoVPYOLVTAL O

™V vwoHETon .

13

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 09:36:22 EEST - 3.144.111.108



Kegararo 3: H teyvoroyia Tov Blockchain

3.1 Evocaymyn

Y& ovtd T0 KePAiato divetarl o optopdg Tov blockchain kat to Bacikd doptkd
otoyeia ™G TeXVOAOYiag péEoa omd TIC dVO pELéTEG TepuT®aEelg Bitcoin kot Ethereum.
2TV GLVEYXELN KATYOPLOTOLEITOL TapOoLGLALoVTaG TNV TPITN UEAETN TEPIMTOONG TOV
apopd v etopeio Ripple xat ti¢ «douée» blockchain Hyperldger Fabric, Corda kot

Qurorum.

3.2 Opwopog Tov Blockchain kon ) wotopikn avadpopn tng texvoroyiag

H Swan (2015) opilet to blockchain mg éva kataveunuévo cuveyég KataoTtiyo
0T0 OmOoil0 KATOYPAPOVTAL Ol GLVOAAAYES, Ll Pdon dedoUéEvav OOUOPAGUEVT OE
OAOVG TOVG KOUBOVG TOV SIKTVOL TOL AVAVEMDVETOL aTd TOVG MINErs, Topakoiovdsitot
a6 tov kabéva xwpig va eléyyetal omd kavéva. Eivol cav éva tepdotio d1odpacTikd
VTOAOYIOTIKO QUALO OV 0 Kabévag €xel mposPfaon eved mapdAinio pmopel va to
OVOVEDGEL KOL VO EMKVPAGEL OTL TAL KEPAAOLO TOV YPNGLLOTOIOVVTOL GTIG WNPLOKES
cuvarlayég etvor povaducd. O Mougayar (2016) divel tpelg dSoPOPETIKES epunveies:
TEYVIKA TPOKELTOL Y10 U0, LIOGTNPIKTIKY Pdon dedopuévov mov mepiéyst €va
Katoveunuévo kotdotiyo mov pmopet vo  eleyyBel amd tov  kaBéva, amod
EMYEPNUATIKNG OKOTAG TPOKELTAL Yo €val OIKTLO OVTOAAAYDV Yoo TNV €mitELEN
CLUVOAAOYDV, &0, TEPLOVCLOKMV OTOlXElMV  HeTaEd 100TIH®Y, HEGO GTO OIKTLO
OpOVIOV Ywpig TNV VIaPEN EVOIIUECS®OV KOl OO VOLUIKNG GKOTLAG TPOKELITAL Y10, VL
HEGO EMKVHPOONG GLVOAAYDOV TOL AVTIKOOIGTA TNV OVAYKN Yoo TNV VTOPEN €VOG
éumotov gopéa. Av kat 1 dnpovpyio Tov blockchain avagépbnke o 2009 oand tov
Satoshi Nakamoto oo GpBpo tov “Bitcoin: A Peer-to-Peer Electronic Cash System” (n
avdAvon Tov Ba yivel otV cLVEXEWD) O 0TTOTI0G TO YPNGLLOTOINGE Y10, TV EMKLPOCN
TOV CLVOALXYDOV 1 10£0 TNG YPOVIKNG ATOTOHTMOGNG Y10 TV ONUOVPYI TNG TVELLOTIKNG

okt oiag arotvnddnke oto 1991 and tovg Haber kon Stornetta.

BAémovtag 011 m ymeilomoinomn KeWEVOVY, MYNTIKOV Kol OTTIKOOKOVOTIKMV
apyelov emTpénel TNV €VKOAN UETOTPOT] TOLG, OVOYVOPLGOV TNV OVAYKN Yo
onuovpyio evOg HEGOL YPOVIKNG OMOTOHIMONG TV OPYXEIOV Yo TNV TPOCTACIO TWV

TVELUATIKAOV SIKOIOUATOV TOV ONUIOVPY®Y TovG. H dtadikacio ypovikng amoTummons
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Oa pémet va d1EmeTon amd dvo apyéc. H mpdtn apopd tnv duvatdHTNTo TNG OmOTOHTMOONG
TOV 0E00UEVOV YOPIC Vo 6TNPILETOL OTA YOPAKTNPLOTIKAE TOL HEGOL TOL ERPaviCovTon
T OE0OUEVOL £TGL OGTE aKkOUN Kot pio pikpn odloyn va eivon gpeavig. H devtepn
aQOPA TNV MUEPOUNVIO KOl TNV OPO TNG AMOTVIMONG 1 onoio o mpémel var eivan
adVVATO VO SLAPEPEL OO TNV TPAYUATIKT. [0 TV avAALGT| TOVG YPTCLOTOINGOV MG
TOPAdELYHOL pUio TEPIMTOON KATOVEUNUEVO JIKTOOV YpnoTdVv/eTouptodv. EEnydvtag ot
po AOoT 6TV 0ol Lo VN PEGTN YPOVIKNG ATOTOTOONG dEXETAL OO TOVG XPTOTES TA
OedOUEVO, TOL OMOTLTAOVEL YPOVIKA Kot To amodnkevel dnuovpyet mpofAnquoto
WOOTIKOTNTOG, TOYVTNTOG OTNV OTOGTOAN, YMOPOL OmTOONKEVONG, CEAALUTOV GTNV

o0 KELOT OALA Kol EUTIGTOGHVIG TPOTEVOY SO JAPOPETIKEG AVCELG.

Kot otig obvo mepumtmoelg mpodtevay v ¥pnon  kpuvrroypogiog Kot
GUYKEKPLUEVOL TNV XP1OT GLVOPTHCEMY KATOKEPUATIGLOD Ol 0moieg cLUMELOVV TIC
ypoppés tov kadko (bit-strings) pe ovbaipeto péyebog oe ypoppés kmdKo e
opiopévo péyebog | (h: {0,1}1*— {0,1}M). ' 11 GVYKEKPIUEVES GUVAPTNOELS 1oYVEL
ot gtvan €0koAo va vtohoylotolv, va emhexfel pio amd avtéc Tuyaia Kol OTL elvon
VTOAOYIOTIKE 0 dVVATO VO 0E00UEVOD OTL diveTan pia €€ QVTMOV TOV GLVAPTHCEMY Kot
éva Cevydpt kddwka «bit-string» X, X’ va wavomoteitan 1 suvapmon h(x)=h(x’). H
dwdwacio ovtn YiveETol LE TIG GLVOPTNGELS KOTAKEPUATIGHOV piag Katevhuvong Kot
LE TN XPNON TNS YNPLOKNG VITOYPaPNS. Me avtd Tov TpOTo deV amonteiton OAOKAN P N
amofnKevo” TOL aPYEIOL AALA LOVO N TapaTdve TANpoPopia. o v dnovpyio piog
aAAniovyiog onv amobKeELON TOV TANPOPOPLOV TTPOTEiVEL Yo KbBE vEn Tpoomdbeia
VEOG YPOVIKNG OMOTOTMONG, TNV TPOGOHNKN TOL KOOIKO TNG TPOTYOVUEVNG XPOVIKNG
anotvnmwong. Me avtd tov TpoTo dnovpyet £va apyeio Kataypap®v e XPOVOLOYIKY|
oelpd. Me v ypnom TOL KATOKEPUOATICUEVOL K®OWOD Umopel KAmolog va
emPefordoel Tov ypovo dnuovpyiag tov ynelokov apyeiov eAEyyovtag ta dedopéva
g aAvoidoc. H ohvoeong g kdbe ypovikn anothnmong He TV TponyoOUEVT] KAVEL
advvaTn TNV 0AAOYN TOV 0E00UEVOVY, KABMG 1 ToPpokpY] aAAXYT] 6TA dEGOUEVOL LLOG
XPOVIKNG omotimwons Bo oAAdEel TANPOG TO amoTtélecua NG GLVAPTNONG
KOTOKEPLOTIOUOV KOl KOTA GLVETEW OANG NG aAvcidag. H dwpopd Eykettor otov
TPOTMO amofnKeLONG TG NUEPOUNVIOS KOl DPOS. ZTNV TPOTN TEPITTMOOT, Ol YPN|OTES
OTEAVOLV TO. KpuTTOypoanuéva apyeio otélvoviar o pion vInpecion YPOVIKNG
OTOTUTMONG, GTI] CLUVEXELX 1| VINPEGIO TO GLVOEEL PE TNV LTOAOUTN CALGId KOl TO

OMOCTEAAEL GE OAOLG TOLG YPNOTEC. XN OEVTEPN TEPIMT®ON, Ol 10101 YPNOTES
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OTOTLTMOVOVY YPOVIKA To opyxela. H emAoyr tov ypnotn yivetaw péow puog
WYELOOTVYAING YEVVIITPLOG 1 OTTOL0L YPNCLUOTOLEL TO KPLITOYPAPNUEVO apyeio yia TV
emloyn tov. Me avtd tov Tpdémo ivar advvato va mpoPreedei molog Ba ypnotng o
TPOYUATOTOMGEL TNV OTOTONTOOT. Ot dV0 TEPMTMGEIS TEPLEYOLV OLUOIKAGIO VTN
amottel Ko TV VTOPEN LG YNOLOKNAG VITOYPAPNS TOV YPIOTN 1) OTOi0 YPTCLOTOLEITOL
omd TO GUGTNUO YPOVIKNG ATOTOTMOGNG Yo TNV avayvoplor Tov yprot. H ynoewoxn
vroypat| eivar évag alydpiBpog yio to cupfarlopeva LEAT, LE TO OTTOI0 O XPNOTNG
voypapet povadika to apyeio (Haber ko Stornetta, 1991).

3.3 H ngpintoon tov Bitcoin

O Satoshi Nakamoto to 2009 mapoatmpmdvtag OTL Ot GUVOALAYEG HECH
Ard1kTVoL oTNpiloviat oYedOV UMOKAEICTIKG GTA PN UOTOTIGTOTIKA WOPVUATO Y10, TV
EMITEVEN NAEKTPOVIKOV TANPOUDY GYedl0GE Vo LOVIELO GLUVOALAYDV TO omoio dev
Basilovtav og £va Tpito EUMIOTO TPOGMOTO Yo TNV EMITEVEN TOVS. € AVTO TO LOVTEAO
OVTIKOTESTNGE TNV EUTIGTOGUVI] UE KPLTTOYPOPIC. ZVYKEKPLUEVO TEPLEYPAYE TO
nAektpovikd vopopa o¢ pio aAvcida yneokov vroypaeov. Kdabe cvvailoyn
amouto¥GE TNV LIOYPOPT] TOL 1OOKTNTY TOL VOUGUOTOS GTOV TPONYOVUEVO
KOTOKEPUATIGUEVO Kmdwkd (hash) kot to dnpocto kAedi tov Tapoarnmn. O mapaAnmTng
pe avtd Tov Tpodmo Ba pmopoHoe va EAEYEEL TNV LIOYPAPT] TOV WOIOKTNTN Yo VoL EAEYEEL
Vv oAvcida Wokmoiog. [a v aroeuyn ™¢ ¥pMoNg ToOL VOLUGUATOS TEPICCOTEPES
amd pion @opég (double-spending) mpoteve v onpovpyio piag Baong ypovikod
ATOTVTIOUATOC OMMG avTh otV Tepintwon tov Haber kor Stornetta n omoia Oa
OVOKOIVAOVETOL dNUOCLAL KOt Ol GUUUETEXOVTES Ba GLULE®VOLV Kot Ba amodEyovTat pia

YPOVIKN GEPAL.

Yynua 3.1: O dwdwkacio tov cuvorrlayodv oto Bitcoin (Nakamoto, 2008)
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EmumAéov mpodteve v dnuovpyio pog opadog cvvorraydv (blocks) mov ba
TEPLEYOLV TAV® OO Uit GLVOAAAYEG Yio TV UEIMON T®V TOP®V TOV OTALTOVVTOL Y10
TNV KPLTTOYPAPNoN TovC. Méca o€ kdbe opdda o GLUTVKVMOVOVTOL Ol HEHOVOUEVES
ovvorroyég pe v nébodo Merkle tree ko Oa diveton évag tithog oe avti. O TitAog
kéBe ouddoc Oo mepEyel TOV TITAO TOL TPONYOLHEVOL Kol 0VT® KoBeENg
dNUovpymVTOG £T01 o ovvoeon petald tovg. [ v petotpony| tov og pia peer-to-
peer Bdon amorteiton n va cHOTNHA ATOSEENG TNG EPYOTIOG KPLTTOYPAPNoNG. TO
ocbomua avtd vAomoleital Tpocbétoviog oe kdbe block éva yevdotvyaio apOpd o
onoiog 6tav kpumroypaenel divel ¢ amotédeoua Eva cvykekpipévo aptud 0 bit otny
apyn Tov. Avtod emtvyyavetal uéoo omd tnv ypnon eneepyoot CPU (dwadikacia trial
and error) kot 1 ene€epyaoTiKn oYL TOL amorTeiTOL Eivart eKOETIKY G TPOC TOV apliud
tov 0 bits Tov amattodviar. Me awtd Tov TpoOTo mapapéveL 6Tabepdc 0 apldpdg Tmv
blocks mov mapdyovtor katd péco 6po amnd to cvotnua. I'a v enegepyactiky 1Y
KOl TOV NAEKTPIGUO TTOV ¥PNGIULOTOLOVY 01 MINErS TV opdd®v 0rodideTor 6€ avTong
éva. V€O VOGO KOt TOpOAANAQ TO KOOTOG GuvoAlayns. o v adiayn piog
oLVOALOYNG amatteitan 0 emavaAnym g dwadikaciog oto block mov Bpicketar odrd
kot ota petémerto blocks. Axdpa kot av kdmolog givar oe 0éom va €xel peyaddtepn
VTOAOYIGTIKT] 16Y0 atd OA0 TO VTOAOITO cVGTHLA B TAY O KEPSOPOPO Yo TOV 110
1N emkOpwon vémv blocks. Avtd amobappivel Tovg GuppeTéyovte amd Ty Tpoonddeio

v e€amdtnon N aAloimon ™ aAvcidag.

|_L Hash |_=H:=.sh >
Block Block
| ltem | | ltem | | | | ltem | | ltem | | |
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Longest Proof-of-Work Chain

Block Header Block Header Block Header
—->| Prev Hash H Nonce ‘ b{ Prev Hash H Nonce | ‘-=I Prev Hash H Nonce | —>

Hash(1 'Has_h23

\ Merkle Branch for Tx3

Yynuo 3.2 kot 3.3: H dadwkacio amobfikevong oto Bitcoin (Nakamoto, 2008)

3.4 Ta. dopika erovyeio g Teyxvoroyiag Tov Blockchain

Méoa amd v avdivon tov Whitepaper tov Bitcoin dwakpivovtor tpeig
TEXVOLOYiES Ao TIG oToiec amoteleitan ) texvoroyia tov Blockchain. H mpdtn eival to
peer to peer diktva, N Se0TEPN KPLTTOYPAPIQ VIOl TNV ATOONKEVOT TV SESOUEVOV Kot
1 TPITN TO GVLOTN O GLVOIVESTC TO 0TTOT0 YpMoILoToLEiTaL Y10, TNV emékTact blockchain.
[Ma v Babidtepn katavonon g teyvoroyiag tov blockchain Ba avaivBodv ta tpia

Backd otoryeia mov To amaptiCovv.

3.4.1 Peer-to-peer diktva

H apyitextovikn diktdmong peer-to-peer givor n Bdom yuo tnv Acttovpyio Tov
OTOKEVIPOUEVOV VTOAOYIST®V. Ot (AVvopouteéAng-Oeotdkng Kot XmvéEAAng, 2004)
Bewpodiv OTL TaL YOPUKTNPIOTIKE TV PEEr-to-peer apyitektovik®my givat dvo. To mpdTo
YOPaKTNPLoTIKO €lval 0 amevbeiog dopopacrdg VTOAOYIGTIKGOV TOP®V HETAED TMV
YPNOTOV YOPIG Vo amonteiton 1 VITOPEN EVOLAUEGOV KEVTIPIKOV dtakopioty|. Kevrpikol
OLKOUIOTES UImopEl vaL LITAPYOLV Yo TNV SEKTEPUIMON GUYKEKPIUEVAOV AELTOVPYUDV
Omwg ™V oNPEN TOV GLGTHLOTOG, TNV TPOGHNKN VEOV KOUPBOV/YPNOTAOV, SIUPOPES
OLOOIKOGIEC OYETIKEG E TNV KPUTTOYPAPNOT TOV SEGOUEVAOV OALE aKOUN KO Y10 TNV
emitevén g PactKng AELTOVPYING TOV CLGTHUATOG. TNV TEPITTMOT TOV TNG EALEWYTG
evog  kevipwolh SWKOWOTH, TG mopamdve Asttovpyieg avorappdvovv ot

ypnoteg/kopuPot tov. To de0TEPO YOPAKTNPIGTIKO TOV CUYKEKPIUEVMV OPYLITEKTOVIKMDV
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AVOQEPETOL GTNV SVVOTOTNTO TOV GLGTNATOG Vo, dtayelpileTon TNV aotdbelo Ko TV
HETOPANTY] GLVOEGIUOTNTA ®G KATL cLVNOIoUEVO. ZVYKeEKPIEVA £xEL TNV dvvaTdTTA
Vo TPOCapUOLETOL QVLTOUOTO GE GPAALOTO TNG GLVOEGIUOTNTOS TOV SIKTHOL Kol TOV
VTOAOYIOT®V OTMOG KOl TNV TopodkoTnTo TV KOpPwv. H 1d1dmrta Tov va propel va
OVTILETOTICEL TOL CQAALATO KOL VO OPYOVAOVETOL AUTOLOTO TOV EXLTPETOVY VO O10TNPEL
TNV GLVOEGIUOTNTO LEGA GTO JIKTVO OTMC Kol TNV amdd0ot Tov. O1 600 TEPIMTOGELG
OV ovVaPEPONKAY OTOTEAOVV 0LGLUGTIKA Kol TIG 000 PACIKES Kot yopies, To Sopnuéva

Ko To 0dounTo peer-to-peer diktoa.

H dwapopetikdtto TV Siktdmv mov Pacifovial otnv apyltekTovikny peer-to-
peer kaf1otd SVoKOAN TNV VITOPEN EVOG OPIGLOL TOV VO KAADTTEL TO GHVOAO awT®v. O
Shirky (2000) opiletr wg peer-to-peer «uio Gelpd EQPAPUOYDOV 1) 0TOi0, EKUETAAAEDETOL
Qo 6epd TOpV OT®S N OMOONKEVGOT, N ENEEEPYACTIKOL 1GYV, Ol TANPOPOPIEG Kot M
avBpomvn mapovcio mov Ppickovror péca oto Awadiktvon. Ot Avdpovtcéing-
OeotdKkmn Ko ZmivEAANS (2004) Bedpnoav OTL 0 CLYKEKPLUEVOS OPIoUOG OEV KAADTTEL
6A0 TO Qdoua TOV P2P cLoTNUATOV Kol opicov mG Peer-to-peer «to Kotoveunuéva
GLGTNUOTO TO OMOl0l OMOTEAOVVTIOL OO SLOUGLVOEOEUEVOLS KOUPOLG KovovS Vo
OpYOVAOVOVTOL OVTOVOUO GE OLOOIKTLAKEG TOTOAOYIEG LE OTOXO TOV OlOUOPACHUO
TOP®V, KAVOV VO TPOSOPUOLOVTOL GTA GOAALTO, KOL GTOV ToPOdkd apliud tomv
KOUP@V VO TapdAAnAa S10Ttnpohv TNV GLVOESIUOTNTO KoL TNV ardO0GT TOVS YWPIG va

AOLTOVY TNV VTOPEN N TV oTNPLEN EVOG KEVTPLKOD O10KOGTN 1) P0G KEVTIPIKNG OPYNG.

H gpappoyn avtov tov cvotudtov uropel vo dlaywpiotel 000 katnyopieg
COULPOVO e TOVG AVOPOLTCEAN-OeotoOKn Ko ZmvEAAN (2004). H mpodtn kotnyopia
aQopd cvoTiuoTe avtadlayns apyeiov. TéTowo cuoTiuaT ETTVYYXEVOLY TNV OTAN
petagopd apyeiov péca oto diktvo kol emrpémovv v avalnmmon apyeiov. H
ac@AAEla, 1 dtofecuOTNTO TOV apYEl®V KOl 1 avOEKTIKOTNTA TOV CLGTNUATOV OEV
elvar kOpro péAnpa tovg. Ta cuykekpipéva cuotiuota evfHvovton Katd kKuplo Adyo yio
™V avénon ¢ ONUOGLOTNTOS TV Peer-to-peer teyvoioyunv. H debtepn katnyopia
aQOpPd GLOTNUATO dNUOCGIEVONG TTEPIEXOUEVOD Kot dMpocievong apyeiov. Avtd ta
CLCTNLOTO GTOYELOVY GTNV ONUOLPYIN EVOC KOTOVEUNUEVODL HEGOV amoBnKeELONG,
péca amd To 0moio o1 YPNOTEG WITOPOVV VO ONUOGIEVGOVV Vi AToONKELGOVY Kol VOl
dwvépovy ta apyeio. H mpocPacn ota apyeio yivetor eleyydpeva Kot 0 6TOYX0S QVTOV

TV cuotnUdteV ivol 1 acedielo Kot 1 avlBektikotnta. [apdiinia ctoyebhovv otnv
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EVOOUATOON S0TAEEMY TOL APOPOVV TNV AELOTIOTIO, TV AVOVULIN KOl TNV OVTICTOO)

Aoyokploio aAAG Kot TNV cuveyn olayeipion Tov apyeimv.

XopaKTnpIoTIKO TAPAOELY L0 VOGS P2P CLGTIHUOTOG Y10l LETAPOPA apyeimv ivat
to Napster. Ilpokertoan yo pion TAATEOPUO P2P TOV EMETPENE GTOVS YPNOTES TOV
dwpopacud Tpayovdidv 1 omoio dnpovpyndnke ota téAn tov '90. H edkoin
npocPacn o€ Eva TOAD peYAAo aplBud apyelmv HOVGIKNAG XWPIg avTitio TV ékave
dtonun etavovtag uExpt kot 80 eKATOUUDYPLO EYYEYPAUUEVOVS YPNOTES. Q0TOGO TO
TPOPANLOTO TVELHATIKNG 1010KTNGI0C TOV OVTILETOMILE, 6€ OTL APOPA TNV HETOPOPE
JlvVopU TOV LOVCIK®OV apYEI®MV, TO 001YNGaV GE OPLoTIKN Tavon Asttovpyiog to 2001
(Harris,2018)

3.4.1.1 To p2p dikTvo TOV Bitcoin

Ymv mepintwon tov Bitcoin, ot kopPot tov diktvov, mapdro Tov HBewpodvrol
{601, PITOPOvV Vo EYOVV JAPOPETIKEG POAOVG OVOAOYMG LE TNV AEITOLPYIKOTNTA TOVC.
"Evag xopupog pmopel va epmepiéyet 4 ototyeia, To mopto@OAL (mpdrettal yio «0nKn» Tmv
300 KAEWUOV TOL PN OTN Ko ££NYOVVTOL GTNV EMOLEVT] KATNYOPia), TNV AEITOVPYiO TOV
mining, tv Agttovpyio ™¢ dpopordynong tov diktvov (network routing) ot tnv
aAvoida Tov blockchain. H Aettovpyikdmtd tovg dropépet aviroya pe tov aptud tov

ototyeiov mov dubétovy (Aviwvomovroc, 2016).

To moptoeoi etvar pior «BMKn» Yo To SNUOGLO Kot TO W TIKO KA1 ToV KGO
ypnot. H Aettovpyio Tov mining eivon pio dadikacio mov ypnolonoteital yo v
amoffkevon TV vémv ocuvolaydv oto blockchain kot v mapaywoyn vémv
VOLIGUAT®V Kol aVOQEPETOL GTNV EMEEEPYAGTIKY] 1oYD TV KOUPov. H Asttovpyia tng
dpopordynong (network routing) ova@épetor OLGLGTIKG GTNV  SVVOTOTNTO TOV
KOUPOV Vo ETKLPOVOLY KOl Vo, dtadidovy T véeg cuvollayéc kot block otovg
voAoumovg kOpPovg. Q¢ aAvsida tov blockchain (full blockchain) avagépeton og OAeg
TIG EMTLYNUEVES GUVOAAAYEG TOL £XOVV Yivel amd TNV apyn TOL OIKTOHOV Kol £YOLV

amodnkevtel oe avtd (Aviovomovrog, 2016).
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Network
routing

Yynua 3.4: Baowog koppog oto Bitcoin (Aviovonoviog 2016)

"Evag mAnpng kouPoc eumepiéyet kot ta 4 otoyyeio. O kabe ypnomc/xoupfoc tov
dktHov dev amarteitar vor EYEL KOt TIC TEGGEPIC TapaKAT® Agttovpyiec. 'Evag miner Oa
TPENEL VO. £XEL TOLAAYIGTOV TIG TPELG Agttovpyieg, Tng dpopordyneng, tov mining Kot
OAOKAN PN TNV aAVGida. QGTOGO VTLAPYOVY KOl TEPUTTMGELS TOV 0L MINErs Agttovpyodv
oe opadeg (pools), evovovtag dnAadn TNV VIOAOYIOTIKY 10Y0 TOVG. XE GVTEC TIC
TEPUTTMOELG OEV AMALTEITAL OTTO TOLES KOUPOLE TV MINer udvo n Aettovpyio tov Mining

onradn n enegepyaotikn 1oy Tovg (Avtwvonoviog, 2016).

4 N

\

Full Network

Blockchain,

routing

. AN /

yua 3.5: Képpor emkvpwong oto Bitcoin (Avtwvomoviog 2016)

‘Evag ypnomg evog mopto@oAoy UmOopel vo. UTEPIEXEL TO TOPTOPOAL, TNV
aAvcido tov blockchain kot v Aettovpyion g Spopordynons. Qotd6c0 ot
TEPLOPIGUEVOL TTOPOL 6€ OTL apopd TNV amobnkevon (ta smartphones egivor éva
YOPOKTNPIOTIKO TTapddetypa) Kabotd addvatn v vmoapén oAdKANpng e oAvcidog
tov blockchain. Xe avtéc t11¢ mepumtdoelg ypnowomoteiton 1 teyvoroyio SPV
(simplified payment verification) n omoio enitpénel 6TOVG GLYKEKPIUEVOVS YPNOTEC-

KOuPBovg va eivan og Béom va kdvovv cuvarrayéc. [Ipoxertan yo pio dtadikacio Tov
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EMTPEMEL GTOVG YPNOTES VO YPTNOLOTOIOVV TO TOPTOPOAL TOVS EYOVTOS ATOONKEVGEL

uovo Tig emke@arideg twv block g aAveidag (Avtovomoviog, 2016).

-

Network
routing

o

Network

routing

\

/

Yynuo 3.6: Ot popeéc mopteoldv oto Bitcoin (Avtwvoroviog, 2016)

Y70 TapOKAT® GYNUO QoiveTal Tmg Aettovpyel To P2p diktvo tov Bitcoin. Xto oynua

@aivovtal ot KOUPot ¥pNoTES TOL AVOADONKAY TAPATAVE.
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Yynua 3.7: To diktvo Tov Bitcoin (Avtwvomoviog, 2016)

Kobng avapepdpoote oe éva OGN0 P2P AOLTEITOL 1] CUVEYNG EMKOVOVIN
Kot evnuépmon tov koppwv sivar aropaitnt. O Nakamoto 2009 é0sce tovg €€¢

KAVOVEG Y1 TNV AELTOVpYia TOL SIKTHOL:

1. Ouvéeg ouvorhayéc petadidoviotr o€ OAOLG TOVG KOUPBOLG

2. KadbBe kopuPoc ovAréyer Tic véeg o€ éva block

3. Kadbe koéuPoc doviedvet yio tnv Abon evog mpofAfnotog yvwotd wg proof-of-work

4. Ortav évag koppog Ppioket éva proof of work 1o petadidel kot 6Tovg LIOAOITOVG
KOpupovug

5. O koppor 6éxovton €va block povo dtav dleg ot cuvaAlayéc péca oe antd givar
£YKvpeg

6. Ot xouPor ekppalovv tv amodoyn tovg oto block pe v ypnon g
Katakepuatiopévng akorovdiog tov (hash) pésa oto véo block wg to hash tov

nponyovuevov block.

3.4.2 Kpvntoypagia

Q¢ kpumtoypapia opiCetoan and tovg Menezes, van Oorschot kot Vanstone
(1996:19-20) ®¢ N peAETN TOV HOONUATIKOV TEXVIKGOV OV GYETILOVTOL UE TIC TTUYEG
NG OCPAAELOG TANPOPOPIDOV OGS 1) EUTIGTEVTIKOTNTA, T) AKEPOLITNTA TV OEOOUEVOV,
1 TOVTOTOINGCT TOV TPOGAOTM®V KOl 1] TAVTOTOINGT TNG TPOEAELONG TV dedopévey. H
KpuIToypapio OV eltvar LOVO Eva LEGO TaPOYNG ACPALELNS TOV TAPOPOPLOYV ALY EVOL
oVuvoAo TeXVIK®V. Ot KVUpLoL o6TOYOL TNG KpLmTOYpaPiog givor N eumotevTiKOTTO/
WOTIKOTNTA, 1 oKEPAOTNTA TOV O£d0UEVOV, 1 MIGTONOINGCT Kol 1 advvapio g

amApPVNoNC.

Q¢ eumotevTiKOTTO Opilel TNV LANPEGIOL TOV YPNOWOTOIEITOL YLOoL TNV
TPOCTAGin TV 0E00UEVAV, divovtag TPdsPacng Lovo oe OGOVG £xovv £0VG61000TNOEL.

Me avt6 TOV TPOTO EMTLYYAVETOL KO 1] WOOTIKOTNTO.

H akeporomnra tov dedopévav elval pia vanpesio mov avipetonilel tnv un
eEovolodotnuévn aAlayn Tov dedopévov. [a va emtevybel n akepatdTTO TPENEL VL
elvat duvatn M avayvopion S XEPaydynong tov dedopévav (dtadikacieg OTmg N

dwypagn, N TposHnKn N 1 aAhayr| TV d£d0UEVOV) OO U EE0VGLOO0TNUEVA TPOCOTA.
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H motonoinon opiletar n vanpesio mov oyetileTon pe TV avayvopion TovV
OPOVTOV KL TOV TANPOPOPLDY TOV OVTOALAGGOVV. X€ [iot GUVOLUALL 01 GUUUETEYOVTEG
emBupovv pémet va givarl og BEom va avayvopicouy apeOTEPOL TOV GUVOLIANTH TOVG
OALG KO TO YOPAKTNPICTIKG TOV TANPOQOPLOV (O™ 1 TNYN, | NUEPOUN Vi KoL 1] dpaL

OTOGTOATNC) TOV AVIOALAGGOVY KT TNV SLAPKELD TG EMKOIVOVING.

H oadvvopio ¢ omdpvnong (non-repudiation) eivor pio vanpecio mov
OmOTPENMEL Hiot ovioTNTO. Omd TNV dpvnon MG mwponyovuevng oécpevonc. o
Tapadeypa, o pio ayoporoincio, 0tav pio mTAELpd dMGEL TNV cvykatdBeon otnyv
ayopd evog Tpoidvtog Kot oTnv cuvéxela apvnoel tnv dMNAwon g, Yo TV enilven Tov

ntuatog amatteitol £vag Tpitog EUMGTOC GUUPBAAAOUEVO HEPOC.
3.4.2.1 H xpontoypagio 6to Bitcoin

3.4.2.1.1 H dwdwkaocia dwayeipiong TG 1WO10KTNGiGC

Yoppova pe tov Aviovomovio (2016) to Bitcoin ypnowomoei v
KPUTTOYpaPio yio TNV dtayeiplon g 1010KTNGI0G TMV VOUICUAT®V HEGH GTO CVGTN LA
TOV. AVTO emTLYYAVETOL UE TNV O1adIKocio. KPLATOYPAPNoNS ONUOcIon KAELWO10V.
[Mpoxetton yio pio Sradikacio Tov ovakaAdeOnke and tovg Diffie ko Hellman to 1976.
H dwodwoacio epumepiéyet v vmapén Vo krewdiwv. To tpdto givol 1o 110TIKd KAEWT
10 0moio €lval Kot TO TPOcSOTIKO KAEWL TOL YPNOTN Kol Agttovpyel ¢ éva KAEWdl
arokpvrtoypdenonc. To devtepo eivar to dNUOGIo KAEWT TO 0TTO10 Elvon TAPAY®YO TOL
WTIKoy Kot pumopel va 600gl 6e dAlovg xpnoteg v v amodoyn voucpdtov. H
dwdkacio mapoywyng tov OMUOcov KAEWD eivor tétow mov givar advvarto,
yvopiloviag 10 dnuocto KAewi, va Ppedel 10 1010TIKO KAWL evd M aviicTpoPn
dwdikacio ivor gkt (ue cvvaptoelg povodpouov katakepuatiopov) (Diffie &
Hellman, 1976). TopdAinia 10 8010TIKO KAWL €ivol ovtd TOL TOPAYEL KAl TNV
YNOLOKT| VITOYPAPT 1] OTOi0 YPNOULOTOIEITOL Y10l TNV SEKTEPAIWGT TOV GUVOIALXYDV.
H ynoeuokn vroypaen SIopope@VETOL LLE TNV PO TOV GTOXEIMV TNS GLVAALAYNG KO
T0 WIOTIKO KAEWL ToL amootoAén. Emopévog oe kdbe ocvvarlayn mopdyston
SPOPETIKN VTTOYPAPY]. 26TOGO, 0 KaBEVAS TOV £XEL TAL GTOLYELD TNG GLVOAAAYNG Kot
10 dnuocto kAewi umopet va eAEyEel av n cuvoddayn €ytve amd TO GLYKEKPLUEVO
xpPNo™. Amd 1o dMudclo KAEWL tov KaBe ypnotn eivan dvvatd va mapaybel kor M
devbuvon bitcoin tov kdbe ypnotn. OvolaoTikd Agttovpyel OT®MG Kol TO dNUOCLO

KAei, ypnotponoteitor dnAadn yoo v amodoyn vopopdtov. H dnuovpyia tov
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Bacileton 0€ GLVOPTNGEIS LOVOOPOLOL KATOKEPUOTIGHOD OTMG KOl GTNV TOPAYOYN

OMUOGI0V KAEWO0V, TPOGHETOVTAG LEYUAVTEPT] AGPALELD. GTOV YPNOTN.

Zynuo 3.8: Anuocto kot Wimtikd KAeWi (Aviovomoviog, 2016)

H napondve dadikacio dev avapépetol otV arodnkevon twv 6Totyeiov 610
blockchain aAlé otov TpOmO PETOPOPES TOV VOUIGHATOV HECH GE 0VTO, dladiKaoia
appnkta ovvoedepévn pe to blockchain tov bitcoin. Ta ocvykekpyéva kieldid
dnovpyovvtar kot amobnkevovtol oe Pacelg extdc tov blockechain, yvootd kot og
nopToPOoAn. (Aviwvomovrog, 2016). OvcilacTtikd ta ToptoPOALa elvar pio «OMKn» y
T0 ONUOCI0 KOl TO WIOTIKO KAWL Tov KGBe ypfotn. Ymapyouv 5 Poacikd &idom
noptopolmv (Bitcoin Magazine, 2015). To np®dto €ivar 6e HOPEN EPOPLOYNG KoL
eykafiotatal Kovovikd 6To VTOAOYIGTH GE LopPT Ttpoypaupatos. To devtepo ivon to
SLdKTLOKO TOPTOPOAL TO 0TO10 dratifeTon amd To AvTAAAAKTNPLO, onpeio Tov propel
KOVEIC Vo ayopdoet eikovikd vopiopato 6nmg to Bitcoin. To tpito givar To mopto@oit
yro. mobile cvokevéc, epappoyég dnAad1 ot omoieg ypnoomolovy Ty texvoroyio SPV.
To tétapto €idog givar 10 ToptoPOA o€ popen cvokevng (hardware) eved téhog 1o
TEUNTO €100G €lval 6€ QULOIKY] HOPPN Kol EKTLRIOVETOL G Yapti. Ol TPES TPAOTES
Katnyopieg a@opohv ToPTOPOALN GUVOEOEUEVO GTO SLOOIKTVO €V Ol dVO TEAELTOLES

APOPOVV TEPIMTMCELS TOPTOPOALDV TTOV OEV GUVIEOVTOL AUECH LLE OVTO.

3.4.2.1.2 H dw0dkocio amodfKkevons TOV 6VVIALAY OV

‘Eva. block oamoteAeiton amd tpia Pocikd otoyyele, TV EMIKEQAAIdM, TIC
oLVOALOYEG OV amoONKEVOVTOL PHEGO GE aVTO Kot Eva yevdotvyaio apOud (nonce).
Onwg avaeéper 0 Satoshi Nakamoto (2009) yiwo. Tov mepropiopd tov amobnkevTikoh
YOPOL TOV OMOLTEITOL Yo TNV OmOONKELGN TMOV GLVOAANYDOV YPNOCLUOTOIEITOL M
dwdwkacio  Merkle-tree. Tlpdkerton vy pio  Swdkooio  katd TV omoia

YPNOUOTOIOVVTIOL GUVAPTAGEL HOVOOPOUHOL  KoTokepUaTicpov (one way hash
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functions) ywo v peiowon oL YOPOL TOL OTALTOVV TO. KOTUYEYPUUUEVE GTOLYEIN
(Merkle 1980). Ot cuvapTHOELG LOVOSPOLOL KATAKEPUATIGLOD YPNOLUOTOIOVVTIOL GE
OAEG TIC CUVOAAAYEG LLE OTOTEAEGLOL TNV LEI®MON TOV TANPOPOPLDOV OV ATodNKEVOVTOL
oe pio katokepuatiopévn akorovdio mov Bewpeiton n pilo KAOe KOTOKEPUOTIGUEVIG

akoAovdiag twv cuvarlaydv (root hash).

Yynuo 3.8: H dwdwcacio Merkle Tree (Nakamoto, 2008)

H emikepaiioa Tov block amoteleitol omd pio oelpd otoyeiov. H cuykekpiuévn
akohovBio oamoteleiton  OapopeadveTol omd  pio  CEPA  KATOKEPUOTIOCUEVOV
akolovOidV. Zvykekpéva 1 emtkepaAidoa tov kabe block mepiéyet To v ékdoon tov
TPOTOKOAAOL 7OV ypnoipomombnke v akoiovbior Tov mponyovuevov block v
akoAovBio tov root hash mov amobnkevetar péoa oto cvykekpyévo block, v
nuepounvia. mov amofnkevetal, pio akoAovBic mov opiler TV dvokoAia TG
dadikaciog mining oto cuykekpipévo block kot tov yevdotuyaio apBud (nonce). Ta
TOPOTAV® GTOLYEIDL XPNGLOTOIOVVTIOL Yo TV ONUoVPYiet TNG KOTAKEPUATIGUEVNC
akoAovdiag Tov kabe block. Me v coumAfpwon OAmV TV 6TotXEl®V 1) ETKEPAADQ
tov block givon £toun yia va mepdoel oty dwadikacio Tov Mining. H cuykekpiuévn
axoAovdia g emkeparidag tov block dev amobnkevetar amevbeiog oto block aAAd

vroAoyileton o kB kOUPo Egxmwprotd (Aviwvomoviog, 2016).

3.4.2.2 H svotpna cuvaiveong (Consensus) kai i dwadikacio Tov Mining
INo v arobnkevon tov dedopévov kot v dnuovpyio vémv blocks oto p2p

diktvo o Nakamoto ypnoyomoince éva cuatnua omddeéns g epyociog (Proof of
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work) mapouoto pe avtd to Hashcash. To Hashcash givon évag punyoviopdg o omoiog
onuovpyndnke and tov Adam Back (2002) kot epappootnke 1o 1997 o¢ pia pébodog
EAEYYOL NG OAGYIGTNG XPNONG TOV YNOLOKOV TOP®V (OPOKTNPLOTIKO Topddsty o
etvon o, email). TIpokerton yio pio S1001KaGi00 TOV OTOLTEL TNV VTOAOYIGTIKN 16YD €VOG
ene€epynotn Yo va vtoloyicel £va «kovmdvy (token), mapdywyo Tov cuvapTNoE®V
KO6GTOVG OV YpnoomoovvTal. O KaBe KOUPOG XPNOTNG TOL CLUUETEXEL TPEMEL VO
YPNOOTOGEL TIC GLUVOPTHGES KOOGTOLG Yoo v mopdyet to token to omoio
YPNOUYLOTOIEITOL YLOL TNV GLUUETOYN TOL GE £V, TPMOTOKOAAO pe éva dtokopoti. O
SLOKOOTNG EAEYYEL TNV 0&l0 TOV E101KOV VOUICHOTOC LECH CLUVAPTHCEMV OELOADYNONG
Kol ovveyilel oy 010d1KaGio. TOV TPWTOKOAAOL LOVO dtav To afio ToL VOUIGHOTOG
elval  KatdAAnin. Ot cuvapTtioElS TOPAUETPOTOlOVVTAL aviloya pe péyeBog g

gpyaciog Tov damavd o xpnoTng Yo v mapoyoyn tov token (Back 2002).

Ot ocvvoptnoelg kOcTovg dlaympiloviar oe JOPOCTIKEG Ko pn. Me 115
JOPACTIKEG GUVOPTHGELS KOGTOLG O OloKOGTNG B€Tel Eva TpdPANUa oTOV XPNoTN
mpog emilvor. Avtibeta otic un SdpacTiKEG 0 YPNoTNG/KOUPOg emAéyel TNV
ocvvaptnon kdéctove. H ouvaptnon koéctovg tov Hashcash givar pio un dwadpaotikn
ocvvaptnon aneplopictov mhavoH kdcTovg (Unbounded probabilistic cost), dev pmopei
va vtoloytotel eEapyng dSnAadn o xpdvog vtoroyiouov tov token. IapdAinia opiletat
o¢ trap-door free, nAodn o SOKOMIOTAG OeV £YEL TAEOVEKTNUO GTNV TOPAYMYN
vopopdtov. Téhog yapaktnpiletor og onpocto eAEYEOS, dniadn puropel o kabévag
vo eAéyéel 0t M ddikacio mapaywyng £yve. [a v amotpomn g xpnong Tov
VOULGLAT®V 6€ TAV® amd éva, dtakopoth, to kaOe token £xet a&ia pLovo 6To S10KoUIoT)

nov apdyOnke (Back 2002).

Kabmdg n cvvaptnon Hashcash dnpiovpyndnke yio mv amotponn thg aAdyiotng
YPNONG TOV YNOLOKOV TOpV 0Ttm¢ o emails, eivor advvarn n yprion d1adpacTiK®V
ouvapTNoe®V Kabmg elval adbvatn 1 GLVEYNS ETKOV®OVIO LETOED TOL YPNOTN KOl TOL
koot Qotdc0, LVRAPYEL Kol M TEPIMTMON TOL SASPACTIKOD TPMOTOKOALOL
Hashcash mov £xet 0 wg 610%0 TV amoELYT| TG YP1OT TOV TOP®V TOV SLOKOUIOTH HOVO
and éva kopPo/ypnomn. H pébodoc avt eivar yvoot| o¢ emibeon apvnong

e&umnpéong (DoS attack) (Back, 2002).

Yy mepintwon tov bitcoin aldd kol TOV TEPIOCOTEPOV SIKTLMOV OV

ypnowonotovve to blockchain, mapdro mov ypnowomoiodve to proof-of-work dev
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VILAPYEL KEVTIPIKOS O1KOUOTNG oL Vo emPBePardvel Tnv dtadikacio. H dadikacio g
KOTOYpaPNG OTO Katoveunuévo odiktvo yiveton omd tovg idovg kOppovg mov
GUUUETEXOVV OTNV dlad1kacion Tov MINING OTmg TEPYPAPETAL TNV OvGALGT TOV P2P
dktvov. H emxdpwon yivetar and 6Aovg Toug KOUPOVS/YPNOTEG TOV GUUUETEXOVY GTO
diktvo eAéyyovTag ov OAEG 01 cLVOALOYES IOV TtEPLEYovTaL oto vEo block sivar éykupec.

[MapdAinio edéyyovy v eykvpdTTa TG dradikaciog tov proof-of-work.

H d1adikacio tov proof-of-work oto diktvo tov bitcoin emttvyydveron péoa and
TOV VIOAOYIo IO TNG Katakepuatiopévng akorlovbiog (hash) tov yevdotvyaiov apiBuov
(nonce) mov PBpioketar péca oe ke block. I'a tov vroloyiopud Tov WGTOGO 68 KAOE
nepintoon opiletor évag aplBudc undevikdv bit ue tov omoio Ba apyiler
Katakeppatiopevn akorlovbioc. Ovoaotikd, Palet Toug kOUPOVG OV GLUUETEYOVY
oty dwdikacio Tov MINING va avtay®vioTody Peta&d TOvg Yo T0 TOlo¢ Oo KaTapépEt
vo. AoEl TPAOTOG TNV ovykekpiuévn axoilovBic. H dwdikacio avtr diver v
duvortdtnTo Vo 6To choTNUa Vo dtatnpel otadepd tov aplfud tov mapayouevov block
oe 1 avd 10 Aentd katd péco 6po. H avénon tov pundevikdv bit oty apyn m™c

akolovBiag av&aver v ekbetikd v dvokoAio. Tov vroloyiopov tov (Nakamoto

2009).

H dwdikacio tov proof-of-work éyet viobetn0ei ko amd dAla eyyepriuata 1
TAOTQOPLEG IOV Ypnotoroovy to blockchain og dwadwasio. ‘Eva amd avtd givol to
Ethereum mov 6o avaAvbei onv cvvéyeln. QotdG0 dev gival To PHOVO GHGTNUA TOV
EMTPENEL TNV cLVaiveong péca o€ o bhoroinon tov blockchain. v cuvéysio Oa
avaAvBolV Ol TEPIMTAGCEL CGAA®Y TAATQOPU®OV HE SPOPETIKOVS oAydp1OLovg

cuvaiveong.

3.4.3 H ékdoon vémv Bitcoin kot to kéotn cuverrayig

Ouminers yio v ene&epyaoTikn oY1 KoL TNV EVEPYELN TTOV KATUVUADVOVY TOVG
amovELOVTOL TOL VEQ Vopiopata Tov apayoviot. [lapdAinia, amd kédbe cuvariayn, o
miner amokopilel Kot évol avTitio amd Tov eKKIvNTH TG cuvaAiayng. H mapaywyn
VOUIGUATOV peidveTal katd to Aoy kabe 210,000 véa blocks i mepimov kabe 4
ypovia. Ta mpdTo 4 ypovia tng Asrtovpyiog tov, Yo kébe mapaywyr véov block
amovépovtay otov miner 50 bitcoins. Xtnv cuvéyeto and tov Noéuppro tov 2012 10
avtitipo yio v onuovpyio evog block peiddnke ota 25 bitcoins. O Avimvoroviog

(2016: 214-215) avageépet emiong o0tL To. bitcoins mov Oo mapaybodv eivar oyeddv
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gikootEva ekoToppvpto 1 2,099,999,997,690,000 satoshis (vmodiaipeon tov bitcoin).
Axolovbmvtag tov mapomdve kavova vroloyiletor Ot to teAevtaio bitcoin Oo
onuovpynOet mepimov 1o 2140 N petd amd €&L eKaTOppOPLO EVVIOKOOIEG TPLAVTIQ

yaoeg block.

I'paonua 3.1: H mpoceopd tov Bitcoin (Avtovonovrog, 2016)

O memepacpévog aplBpog tov bitcoin dnuiovpyei pia kabopiopévn Tpoceopd
YPNLATOG 6T0 OikTvo. AvTifétmg, ota cvppotikd vopicpato ot Kevipikég tpdmeleg
elval vevBuveg Yoo TV daxeipon tov TANBwpiopov, ot omoieg eivan oe Béom va

«OMUOVPYNCOVYY ATEPLOPIOTO APOUO VEMV VOUICUAT®V.

O Evans (2014) 6ewpei o6t o1 blockchain mlateoppeg Aoym ¢ advvopiog
KOTAGTPOPNG TOV VOUOUATOV OTtmg otnv mepimtmon tov bitcoin Oo mpémel va
Bewpodvton poakpdg didpkelag meprovotakd ototyeior (long lived assets). H Evpomaixm
Kevtpum Tpdamela (2015) opiler to. KpLTOVOUICHATO MG «EWKOVIKO VOUICHOTOY.
SVYKEKPUEVO, ETIONUOIVEL OTL OTO OTKOVOUIKTG OKOMAC, £Va. VOGO AEITOVPYEL MG
HéGo cuvaAlayns, oG HEco amobKevong asiag Kot ®g HEGO VITOAOYIGHOD TOV KOGTOVG

kot o&log ayafodv kot vanpecidv. QoTOGO 1N YOUNAN GOS0y TOLG Yo TV ayopd
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TPOIOVIMV KOl VINPECIOV Kot 1 LyYNnAn aotdbela ommv alla Toug to. KabioTovv

avaSlOTIeTO HEGO VITOAOYIGLOV KOGTOVG Kal a&iag Tpoidvimy.

AmO Vopukng okomids, ypnua fewpeitor otidonmote pmopel vor ypnoipomoin el
v avtordoyn o&loc. O 0pog «vOMGHOY YPNOULOTOLEITAL Y10 YPIUATO TOV EXOVV
exdobel and Kevipun Tpdamela, Omwg vopicpata kot tpomeloypappdrio. Xtnv
TEPIMTOON TOV KPLITOVOUICUAT®V dgv 1oy0el Kopia and TIG mopamdve TopadoyEg

(EKT, 2015).

H o&la tov eovik®v VOUIoUAT®OV ovTIKOTOTTPILETOL ammd TIC TPOGOOKIES Yo
mv a&ia tov oto uéAlov (Evans, 2014). Kabmbg 1 xpron tovg meptopiletor kabopd oe
eninedo cvvaAraymv eivar d0ckoro vo mpoPAreeBel n atla Tovg KATL TOL £xEL MG
ATOTEAEG O, £VTOVEG OlKLUAVGELS 6TV T Tov. [lapdio mov ot dakvpdveels otnv
T Tov dgv emnpedlovy Vv dadikacio aviaAlayng Kot amodnkevong, kabiotovv
dvoKOA TV xpnomn Tov ¢ ovpuPatikd voulopo AOY® TG 0oTabslog TG
ocvvaAraypatikng tov o&iag (Evans 2014). Xto mopokdTm Sdypoppo eoivetor ot
drakvpdveetg g Tufg Tov bitcoin and v 1M Apidiov tov 2017 edg v 1" Apihiov
0V 2018. XZvykekpipéva 1 cvvaAlaypotikn a&io Tov bitcoin v 25" Axpiiiov tov 2017
nroav 1263,548. H a&io tov éptace 1o 19.343,04% otig 16 Aekepfpiov tov 2017. Ze
dronuo Alyo pHeyoddTtepo TV dV0 UNVOV Kol cuyKekpluéva otig S Oefpovapiov Tov
2017 n aio 0L , €mece ota 6.914,26% oy cvvéyewa otigc 5 Maptiov a&io Tov
avépyovtay og 11.432,98% eved v 11 Ampidiov tov 2018 1 cuvedraypatikn tov aia
énece ota 6.816,74%. Onwg sivar mpopavég, m xpnon Tov ®g vopopo Oeswpeiton
e€opetikd OVOKOAN Ady® TV éviovev Swkvpdvoewv. Ot avEOUEIDCES TNG
GUVOALOYLLOTIKNG TOV a&lag dev TTONCAY OUMG APKETEG EMYEPTOELS OO TV ATOOOYN
EIKOVIKOV  vopopdtov  (kotd kOpo Adyo tov bitcoin). Méoa oe avtég
ocvumeptAappavovrol v etaupio Aoytoukod Microsoft (Vanian, 2018) kot v yvootn
etarpio avantuéng moyvidliov Kot dnuovpyd g mateopuog Steam Valve, ue v
TeEAEVTOi0. MOTOGO Vo €xel apapécel to bitcoin g HECO GLVOAAAY®V Omd TOV

Aexépfpn tov 2017 (Dinkins, 2017).
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I'paonua 3.2: To kdoTt0g cuvarrayrg oto Bitcoin (Coindesk, 2018)

Ta k6ot cvvorraydv eivor éva oakoun Oftmua 1o omoio Ba mpémer va
OVTILETOMGTEL YL TNV YPNOYN TOV EKOVIKOV VOUICUATOV ©¢ cLUPITIKA. XNV
nepintmon tov bitcoin and tov Ampidn tov 2017 ed¢ tov AmpiAn tov 2018
nopaTnpeitan pio EVTovn SoKOUAVGT TOL HEGOL KOGTOVS GUVOAANYNG. ZVYKEKPIUEVQL
mv 25" Ampidiov tov 2017 10 péco k6oTOG cuvariayng nrov 1,059%. Ztig 16
Aexepppiov Tov 2017 10 péco K66T0G GLVAALAYNG glvar 26,8938 evd 611G 22 TOL 1610V
uva. ayyiée to 55,168, Xtig 5 defpovapiov 2018 énece ota 6,1938 evd v 11
Ampihiov 2018 1o péoo kdéotog Kvpaivovtay oto 0.925%. Tlapatnpdviac to 600
dwypappoto  eoivetor 0Tt Ot SWIKLUAVOELS TOL HEGOV KOGTOVS GUVIAANYDV

akoAovbodv awTég g TG Tov bitcoin.

I'paonua 3.3: Koot suvariayng oto Bitcoin (Bitinfocharts, 2018)
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3.4 Ta ¢€vnva, copforara

O Nick Szabo o1ig apyéc g dekaetiog Tov *90 mapatipnoe OTL O AvOpOTIVEG
KOWw®Vieg etvat SOUNUEVES TAV® GTNV ¥PNON TOV XUPTIOV. TNV KAONUEPIVOTNTA TOVG
o1 GvOpOTOL YPNGYOTOIOVV G UEGO CLUVOAAAY®V (YPALOTO, EMTOYES KAT) AL Kot
WG HUEGO EMONUOTOINONG TV GYEGE®V TOVS (YPOamTOl VOUOL, KAVOVES KOl POPUES) TO
yopti. To 1010 1oydel kol og emyelpnoloKkd eninedo Omov TO0 YPUNTO GLUPOANLO
Bewpeitar og Pacikd péco emkHpwon svuemviag. ‘Exovioag tepdoet og pio xoyn 6mov
N enelepyaoTiK] 1oYLG TOV VLIOAOYIOTAOV &ivor tkavhy va  ovionetéddel og
«OTTOTNTIKOVGY aAYOP1OoVG Kot TO OTKTLA KAV VO TOGTEALOVY TTLO YPTYOPO KO TTLO
nepimloka unvopato, €ival dvvary 1 Onpovpyia vEOV TPOTOKOAL®V 1KOVOV Vo
avadSLUOPPOGOVY T0 TEPPAAILOV Kot To. péoa emitevéng ovuPdocemv (Szabo, 1997).

Ta é€umva cupPorata eivar £va TopAdeLy o EVOC TETOLOL TPMTOKOAAOL.

H Baocwn éa tov é&uvnvav cupforaiov ivor n petotponn tov cuppfatikdv
PNTP®OV (OTTMOG €yYLNOELS, OEGUEVGEIC KOl SIKAIDOUOTO O10KTNGI0G) GE KOJKA KOl 1
EVOOUATOON TOVG GTO VAIKO KO TO AOYIGUIKO TTOV YPNCLUOTOIEITAL, TOAAEG POPES LE
TETOL0 TPOTO AGTE M ABETNON TNG GLUPOVING VAL EIVOL OTOTPENTIKA dATOVIPY YOl TOV
napafdrn. O idwog opilel ta Evmva cvuforato @G €vo VTOAOYIGTIKO TPOTOKOAAO
oLVOALOYDV TO 0m010 ivar koo vo eKTELET TOVS OpOLG ToL GupPoAaiov (Szabo, 1994).
O yevikol otdy01 £vOG £EVTTVOL GupPoraiov ivar va tkavomoimBoHv ot KovEG cuvOnKeg
10V GVUPoAAioL (0TS 01 OPOL TANPWUNG, Ol OEGUEVCELS, 1] EUTICTELTIKOTNTA OAAG Kot
n emPoln) mepropilovrog Tig mBovOTNTEG AoBDOV OAAG Kol TG avaykng VmapéEng
EUMIGTOCVLVNG UETAED TV GLUUPOALOUEVOV. ATTO OWKOVOUIKNG dmoyns cLpuaiiovv
OTNV HEIMOT TOV TEPUTOCEWV ATATNG, KOl TOL KOGTOLG 0td TNV TOPOKOA0VON o™ Kot

emPoAr| v cupforaiov.

Mia mpoyn poper| tov EEumvev cvuPoraiov Bo pmopovce va Bempnbel To
unyévnpa ovtdpatng toinong (dvvatdtmra ypnong amnd o0moto dabétel vouiopota pe
UNYOVIGLOVS TPOGTAGING OTMG TO YPNUATOKIPMTIO Y10 TNV TPOGTAGIN amd EMOECELS)
AL Kot TeyvoroYieg Ommg ta punyavinata POS, ot ToToTkég/YpemoTIKES KAPTES Kot
OLGTNUOTO, MAEKTPOVIKOV cLvoAloydv dedopéveov (Electronic data interchange)
(Szabo, 1994). Q¢ cvoTHHOTA NAEKTPOVIKOV GUVAALAY®DV dEd0UEVOVY opilovTol Ta dla-
0pYOVOGLIKA GLUGTNOTO GLUVEPYAGING TO OTTOI0L EMTPETOVY GTOVG GUUUETEYOVTES TNV
OVTOAAQYT]  OOUNUEVOV — ETLXEPNCLOKOV  TANPOPOPIOV  UETOED  VTOAOYIGTIKMV

epapuoymv (Swatman kot Swatman, 1992).
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3.5.1 Ta £&vva svpPorara kot To blockchain — H mepintoon Tov Ethereum

O Nick Szabo (1998) avépepe oto «Secure Property Titles with Owner
Authority» v dnpovpyio HETUPEPOUEVOV SIKOUMUAT®V 1O10KTNGI0G HECH GE Vol
KatavepMUEVo diktvo (1 Omwg avaeépel HEcm G TeXVOAOYiaG Emavaiapfovouevng
Baong dedopévev) moTOGO 0ev VINPYE KOO0 CLGTNUO CVTLYPOQOUEVNS Pdomng
dedopévev oto omoio Ba pmopovoe va epoppoctel. Av ko amd to 2011
dnuovpynnkay to Tp®@TE TPOTOKOAAN OV Ypnoiorolovsoy to blockchain tov
bitcoin yio v dnuovpyio poppoydv mive og avtd 6mwc to Namecoin, 1 yYAdooa
TPOYpappaTIoHo SCript tov Bitcoin dev sivan Turing-complete pe amotéleopa va unv

va KOAOWEL Eva LEYAAO EDPOC EQPOPLOYDV.

O Vitalik Buterin (2014) pAémovtag ovt TV TEYVIKY «OOVVOLI SNUIOVPYNCE
éva véo Tpwtokoiro to Ethereum. Tlpdkettan yua éva blockchain cbotpa 1o omoio
nepieiye i véo Turing complete yAowooo mpoypappaticpov (mov propel dniadn vo
ekteléoel kaBe mbavd vmoloylotikd mpoPinua), v Solidity, mov emtpéner v
dnuovpyia gpappoydv péco oto blockchain. Ta é&vmva cvpPoroia Teptypdoovtot
and tov Buterin og kpuvmtoypagike «kovtio» To omoio. mEPEYovv aio Kot

«EeKAEODVOVTOLY LOVO OTAV 15YDOLV 01 GLVOTKEG TOL GLpPoAlaiov.

3.5.2 H avaiven tov Ethereum

Yy mepintwon tov Ethereum vmopyovv dvo Mon Aoyoplooudv. H mpod
APOPA TIC TEPUTTACELS TOV AOYOUPLOGLMV TOV EAEYXOVTOL OO WO1OTIKE KAELOH, ONAON
and ypnotec, Omwg Kou oty mEpintwon tov Bitcoin. H devtepn agopd toug
Aoyaplacpotg Tov cvpporaiov to omoia dtayxelpilovior HEcH amd TOV KOOWKO TOV
ovppolraiov. Onmg avaeépet o Buterin (2014) évag Aoyaprocpdg tov Ethereum pmopet

va epéyet Ta €ENg 4 otoyeia:

1. ’Eva apBuéd (nonce), mov Asttovpyel g LETPNTNG £T01 doTE KOs cuvariiayn va
yivetal pévo pio popd

2. Toooldyto tov hoyaplacpov og ether

3. O kodkag Tov cupforaiov Tov AoyaplacHoD (oV VITAPYEL)

4. O yopog amobrKevong dedouéEvmv Tov Aoyaplaciol (AdE0 €& 0pIGHOD)

To ewovikd vopoua Ether Asttovpyel og «kodoLo» Kol ¥PNOYLOTOLEITOL OC
apolPn yo v enitevén TV cLVOALAYDOV OTmG GLUPaivel Kol GTNV TEPITTOON TOL

Bitcoin. H Baoikn tov dapopd pe to bitcoin eivar tmg pia cuverliayn 1 n dnuovpyio
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evog véou ovpporaiov pmopel va yivel Oyt HOVO HECH EEMTEPIKMY AOYOPLOGLMY TOL
dwyepifovtan o1 YpNoTeg OALA Kal LECH TOV ECMOTEPIKAOV AOYUPLICUDV TV EEVTVEMV
ovpporaivv. Emumiéov, vdpyet Eexwplot) emAoyn, o cuvaldioyn propel vo mepiéyet
OedOUEVO EVD OTNV TEPITTOON TOL 0 OMOSEKTNG elvar Aoyaproouds cvuBoiaiov,

VILAPYEL SVVATOTNTO OTAVTINONC.

Ta dedopéva mov mepiéyet pia cuvoriayn tov Ethereum mepiéyet tov amodéktn
NG GLVOALOYNG TNV YNPLOKN TOV LITOYPOPT Y10 TV AVOYVOPLGT, TO TOG0 Tov BEAEL O
amootoAéag va oteilel katl dvo TéC, To «STARTGASY kau to «GASPRICEY. T'a va
amopevyfel 1 mEPIMTOON OTEPUOVOG KUKAOL ©TO0 KMOWKO, o€ KAOe ocuvariayn
amalteital 0 oplopog evoc opiov oe ether yio vToOAOYIGTIKA BIUAT TOV ATOLTOVVTOL Yo
TNV EKTELEGT] TOV KOOKA TOV GLUUPOAOIOV TOV VILAPYEL LEGA GTNV GUVAAAOYT OAAL Kot
TV TOAVOV GUVIALAYOV OV glvar TOAVO va Yivouy Kot TNV EKTEAECT] TOL KMOOLKO.
To 6pro avtd givar 1o «STARTGAS» kat to «GASPRICE» givor 1 avtopoPn og ether
7oL divetal otov Miner yio kabe vToAoyloTiKO Prpa Tov eKTEAEL. AV KOTA TN S1ApKELL
NG GLVOALYNG, EEMEPACTEL TO OP1O TTOL £lYE OPLOTEL OO TOV ATMOGTOAEN, | GUVOAANYT
akvp®veTal, o miner kpatder v iy «STARTGAS» mov éxet opicel o ether evo
avtifeta otmv mepintwon mov ypnoiponombel younAdtepo mOGO TO VROAOTO

EMOTPEPETOL GTOV OTTOGTOAEQ.
H dwdkacio mov akoAovbeitot yio tnv emitevén piog cuvariayng stvat:

1. "EAeyyog g opBotnTag tg cvvailayng (dnhadn Ott ot Tipég startgas ko gasprice
elval 6mMOTO OPICUEVES) KOl 1| VTOYPOPY] TOV OMOCTOAEN €fvar €ykvupm Kot O
petpnrg (nonce) tarptalet Pe anTd ToL ATOGTOAEN (v OYL EMOTPEPEL COAALLNL)

2. Ymoloyiletl to k0oT0Gg TG cvvorrayng g STARTGAS * GASPRICE(=X Ether),
a@alpel TNV apoln tov mMiner amd Tov AOYOPlOGHO TOV OTOGTOAEN KO GTNV
cuvéyela av&avetl tov petpnn (av dev vILdPYEL TO TOGO TOV AVTIGTOLYEL GTO KOGTOG
emotpépel 6pdpa). And o STARTGAS agaipel £va cuykekpiévo Tocd yio kabe
byte péoa oe avm

3. AmOGTOAN TOV TOGOV GTOV AOYOPLIGUO TOV TOPUANTTN. Av gV VLIAPYEL O
Aoyaplaopog, onpovpyeitar évag. Av 0 Aoyoplocroc Tov TopaAnmIn eivar €va
¢Evmvo cupPorato, Tote TPEYEL TO EEVTVO GLUPOANLO LEXPL TNV OAOKANPOGT TOL 1)

uéypt va tedeiwoet | i STARTGAS.
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4. XYe mepintoon mov 1 cvuvoAlayn 0ev emtevybel emeldn o amootoréag Exel Béoel
UKpoTEPO M0cd G KO6T0G SLVOALUYNG(=STARTGAS * GASPRICE) am6 1o
QITOLTOVLLEVO Y10 TNV EKTEAEGT] TOV KOSIKA TOTE TO TOGO TNG CLVOAANYNG TOPAUEVEL
GTO AOYOPLOGUO TOV OMOGTOAEN VM 0vTifeETA TO TOGH oL opiletanl ®g KOGTOG

OLVOALOYAG LETAPEPETOL GTO AOYAPLAGHO TOV MiNner.

Ta couforaia extelodvTot o€ pio «elkovikn» unyovi tov Ethereum (Ethereum
Virtual Machine  EVM). To EVM anote)eital omd dAovg Tovg xpnotes/koufouve mov
ovppetéyovv oto Ethereum onAadr kdbe xduPoc £xer pio viomoinon tov EVM.
BéPata, 6mwg kot oty mepintwon tov Bitcoin, oe oplopévec TepmT®GELS 01 TOPOL TOV
GLGKELMV TTOV TPEYOVV TOVS KOUPOLG givar meplopiopévol. Eropévmg dev cuppetéyovv
ot Odwocion TG eKTéAEONS TV GLUPOACIOV TP LOVO OV GLUUETEXOVYV GTNV
dadikacio Tov mining. Q¢ cvotnuo cuvaiveong TV KOUP®V, YPNGLOTOIEITAL KoL
ot mepintowon tov Ethereum to Proof-of-Work 6nmg kot oty mepintwon tov

Bitcoin.

3.5.2.1 Anokevipopéves epappoyés (Dapps) oty Titagoppa Tov Ethereum

Qc  amokevVIpOUEVEG €QOpPUOYEG Bempolvion OAec ol €QUPUOYEG  TTOV
ypnowomotovv ) e blockchain Tatdppo yio v ohvoeon TV GLVIAALAGGOUEV®V.
O Buterin (2014) doympilel TIC amoKEVIPOUEVES EQAPUOYES GE TPELG Katnyopieg. H
TPAOTN 0Qopd TNV dloyelplon Kol TIC GLVOAAOYEG VOUICUATOV Kol YEVIKOTEPQ
YPNUOTOOIKOVOLUKMV  Ttopdyoywv  (UETOXES, opodAoyo, Kot OAAG  cupPoroia
peAlovTiKg ekmAnpmong). [Hopdiinia divel v dvvatdmra tng dnpovpyiog «wmd-
vopopdtmvy (sub-currencies) yvootd wg «kovmoviay (tokens) to omoia umopei vo
ATOTLTOVOLY YNPLokd kdbe eldovg meplovolakd otoryeio. Onwg avapépet o 1010¢ TO
Bitcoin Ba pmopovoe va givar pio epappoyn VAOTOMUEVT TAVE® TNV TAATPOPLLO. TOV
Ethereum. H de0tepn katnyopio apopd cUUBOAOKEG GYEGELS TOV OEV EIVOL EYYEVADC
LOVETAPIOTIKEG OGS SLUPOAOO 1010KTNGiag, cupPorata evoikidoelg k.o.. H tpitn
KaTNyopio apopd EPOPHOYES TOL OV GYETILOVTAL LE TOV YPNUOTOTICTOTIKO TOUEN
Omw¢ ddKacies Yneoeopiog Kol S1dtKacies amokeEVIpOUEVNG dtoiknone. e avt
mv  xoatnyopiog evtdocovior ot Amokevipouévolr  Avtovopor  Opyaviopol

(Decentralized Autonomous Organisations) (Buterin 2014).
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3.5.2.2 Apywiy Ilpos@opd Kovmovidv (Initial Coin Offering)

H apyxn onpocia Tpos@opd KOumovimy ivot pio O1001Kac1o TPOTMANCNE TOV
KOLmovimv TV epappoyov oe blockchain mhatedpuec. Me avtd tov tpomo Ppickovv
TO KEQPAAOLO Y10l TNV YPNUATOSOTNGT TOV EPOPLOYDV TOVG, TPOTPEPOVTOS KKOVTOVIO
T0L 07010, EMLTPETOLY TNV XPNON TS EPAPLOYNS OTOV VTN EEKIVAGEL TNV AgLTovpyio TNG.
H ovykexpipévn dadikacio Bopilel apketd avtr tov crowdfunding. To crowdfunding
elvar o vanpecic mov EpyeTOl VO KOADWEL TO «YPNUOTOSOTIKO KEVO» TOV
onuovpynOnke petd v kpion kot eumodilel TIG WKPOUECOIES EMXEPNOELS Kot
apKeTES Start-up emyepnoelg va Exovv tpocPaocmn oe ypnuatodotnon. [pokeirar yio
pio Kovotopo pEBodo yio T YPNUATOSOTNON VEMV EMYEIPNOEWDV, ETLTPETOVTOS GTOVG
emyepnuatiec vo {Ntoovy xpnuatoddTnor| and moAloHs I01DTES, Yo TNV dnuovpyia
TPOIOVTOV N TNV EMTEVEN TOV EMYEPNUATIKOV GYEI®V TOVS, HE avVTAALOyUO TN
TPOCPOPA TOV TPOTOVTOG OTAV OAOKANP®OEL 1] EvOG T0G00TOL 1310k Giac. Ta £idn Tov
EMYEPNUATIKOV oxedlv umopel va d10pépel TOGO G GTOYOVS OGO KOl GE E£VTOOTN

emévovong (Schwienbacher ko Larralde, 2010).

3.5.2.3 Amokevipopévolr Avtévopor Opyaviopoi (Decentralized Autonomous
Organisations)

Ot Anokevrpopévolr Avtovopor Opyoviopol gtvor yneuakEg oviotnteg v
omoiwv ot Aertovpyieg g kabopilovtol amoKevVIpOUEVO OO TOVS YPNOTES TS HEGA
uio amd blockhain mAateoppo. Zvykekpipéva, ot ¥pHoTeS TG TAUTEOPLOG £XOVV TNV
duvatodHTTO, HECH TOV KKOVTOVIAOV» TOV SaB€TOVV, v KaBopicovv Tig Aettovpyies Tov

opyavicpov (Xpnotiong kot Agfetoikintng, 2016).

H mo yvoom nepintwon DAO, givat avth tov «The DAOy». TTpdxettar yia pio
gpappoyn mhve oty Thateopua tov Ethereum n omoia enétpene oTovg KATOYOVG TOV
DAQO «kovmoviovy vo yneicovv mov Ba emevovBovv ta KeQAAoo TOL GLAAEYOMKAY
ammd TO TNV TOANOT TOV «KOVTOVIOVY. ZVYKEKPLUEVa, Katdpepe va ovAréEet 10.7 Eth
(to vouiopa tov Ethereum) mov avtistotryovoe ekeiv v nepiodo og 120 ekatoppvpia
doldpra. Epdcov 1 mhetoyneio GupHO®voLsE MG TPOG T TPOTOOT) TNG EMEVOVONG, LECM
TV £Eumvov cupPoiaimv, yivovtor ot amapaitnteg dladikacieg yoo TNV €nEVOLOT
(Waters, 2016). Qotdco, éva Aabog (bug) oto é&vmvo cvuPforaio TG EPUPUOYNG
EMETPEYE GE KATOLOV YPNOTN/EMTIOEUEVO VO TTAPEL GTNV KOTOYN TOL £VOL LEYAAO TOGO
Ether ¢ epappoyng. T va ovTHETOWOTEL 1) GULYKEKPWEV]  KOATAGTOON

AmoPAGIoTNKE VOTEP OO YNPOPOPin TOV KATOY®V KpurTtovopoudtav tov Ethereum
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VO EMGTPAPOVV TO YPNLATO TOV YEONKaV o€ £va Aoyaplasio To EEumvo GuUPBOANL0 TOV
omoiov 0 omoiog Ba eMETPENE LOVO GTOVE TPAYLATIKOVG IO0KTNTEG TV «KOVTOVIDVY
DAO va tapovv ta OG0 1oL Elyav ETEVOVGEL TIG® 6€ Kpurtovouicpata tov Ethereum.
Qo1660, 1 GVYKEKPUEVT dradikacia Bprke Eva PeyAo TOGOGTO TNG KOWVOTNTAG TOL
Ethereum avtifetn ka1 mov 081 ynoe oto didonacn tov Ethereum blockchain o dvo
evepyd blockchain, to Ethereum ko1 to Ethereum Classic (Hertig, 2016). H

ovykekpuévn dadikacio ovoudletar «Hard Forky.

3.5 H Awekvpépvnon tov Blockchain siktvmv

Av ka1 n Aertovpyia evog Blockchain diktvov dev amortel kdmolo KEVIPIKY
dwxeipton wotdcso M e€EMEN kol M cvvthpnomn Kot 1 dtevBétnon TpofAnUdTov Tov
AOYIGUKOD OOLTEL TNV GLUUETOYN TOV avOpOTIVOL TAPAYOVT. XTIV TEPITTMGT TOV
Bitcoin o Satoshi Nakamoto mapédmwoe v diayeipion Tov  SIKTOOV  GTOV
npoypoppotioty Gavin Andersen. Av kot Osopntikd n eEEMEN yyEPHLOTOG, OTOG OE
O TOL EYYEPNHLATO 0VOLYTOV KdOKa, oTnpilovTol 6To KabEva Tov BEAEL VO GUUUETEYEL
oV eEEMEN Tov. QoTOGO pio OGS TPOYPUUUATIOTMOV Oplopévn amd tov Andersen
TPEMEL VO AmOdEYTEL AVTEG TIG OAAAYES Yo VO EVOOUHOTOOOOY TNV TAATEOPUO. TOV
Bitcoin. Ot cvykekpipévol mpoypappatiotég avikovy oto Idpupa tov Bitcoin, éva un
KEPOOGKOTIKO 0pyavicd mov otnpilovv v Agttovpyio Tov dktHov. To id10 1oydetl ko
ywo. TV TepinTmon tov Ethereum pe to Ethereum Foundation. Xe 6t apopd tig oAloyég
070 OiKTVO, aVTEG TPEMEL VO amodeyOovv amd Toug KOUPOVE TOV GLUUETEYOLV GTNV
dadkacio tov mining (Lehdonvirta, 2016). Xe avtibetn mepintmon, dniadn av Eva
TOGOOTO OV AMOdEYTEL TIC OAAOYEG Kol GUVEXIGEL VO AEITOVPYEl G OYWPIGUEVO
diktvo omuovpyel pion véa miotedpupo blockchain. H ovykekpuévn dwadikacio
ovopaletar «hard forky. v nepintwon tov Bitcoin n cuykekpuévn dradikooio £xet
oLUPel TOAAEG POPEG ONUOVPYADVTOG VEX KPVTTTOVOLIGLLATO LLE TO TTLO YVAOGTO o avTd
givar To Bitcoin Cash. Onwg givar mpoeoavég, oty eEEMEN TOV TPOTOKOAADY T®V
KpurTovoptopudtov Tailovy onuovtikd polo ot miners. oueovo pe tovg Hileman &
Rauchs (2017) maveo oamd 10 51% miners Bempovv OtL n emppon oty eEEMEN TOV

KPUTTOVOUIOUATOV givatl VYNAN £0G TOAD LYMAN.

3.7 Opadeg mining (Mining Pools)
Onwg avadbbnke oTig Tponyovueveg evotnteg 1 dladikacio tov Proof-of-Work

amotel TOVG VTOAOYIGTIKOVG TOPOLS TOV KOUP®V 01 00101 TPETEL VO VTTOAOYIGOVV TO
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«tpoPfinuo» tov proof-of-work. I'a v avénon g ToydHTTIC TOL VITOAOYIGHOD TNG
KOTOKEPLATIOUEVNG 0kOAOLOTG, TOALOT KOUPOL «EVMOVOLVY» TOLG VITOAOYIGTIKOVG TOVG
TOPOVG KATL TOL ALEAVEL TNV TOAVOTN T EMTAVGNC TOV TPOPANUATOS. Ot OpddEg AVTES

ovopalovton mining pools (Hileman & Rauchs 2017).

3.8 Avrollakt)pla eikovik®@v vopspdtov (Cryptocurrency exchanges)

Ta avrolloktiplo €ivol OpyOVIGHOL TTOV EMITPEMOVY TNV UETATPOTN TOV
ocvppatikdv vouplopdtov oe kpumtovopiopato. Ilpdkertor ywo etoupieg mov dev
ovvdéovtan Gueca pe v teyvoAoyic tov Blockchain oAld yio etoupiec mov
AE1TOVPYOHV MG GLUVOETIKOL KPIKOL Yo TNV GLUUETOYN TV Ypnot®dv oto blockchain
KoODG givat 0 OVOg VOLUOG TPOTOG Y1, TV GLUUETOYN VEOV xpnotadv o€ blockchain
TAATQOPUES OTmG avTéEC Tov Bitcoin kot tov Ethereum. T tnv yprion t@v vanpeciov
TOV OVTOALOKTNPIOV amoTEITOL, 08 KATOEG TEPUTTMOOELS, 1 SLUOIKAGIO OVAyVAOPLONG
TV ypnotov «Know Your Customer» (KYC). 'Eva a6 ta mo yvootd avtoAlokTiplo

Kpurtovopopatmy givor to Coinbase.

3.9 Katnyopromoinon g teyvoroyiag

2115 evOTNTEG TTEPLYPAPETAL M TEYVOAOYIOL TOL KOTAVEUNUEVOL KATAGTYXOL (N
aAMDS YVOGTOD Kot g TEXVoA0Yiag Tov blockchain. O neputtdoeig mov peletOnkav
Yo TV Katavonon g teyvoloyiag frav avtég tov Bitcoin kot Tov Ethereum. Ot 6vo
TEPIMTMOGELS QLPOPOVV P2P dikTva 6T 0TTol0 0 KAOEVAG UTOPEL VO GUUUETEXEL GE OAEC
T1¢ 4 Pacikég d1001KaGIES TOV SIKTVHOL OV avaPEPEL 0 Avtwvomoviog (2016), dniadn
mv amobnkevon kot TV peta@opd vopopdtov (wallet), v dwthpnon evog
avtypaeov tov blockchain (full blockchain), v dwdikacio g TpocOHnikng vémv
ocvuvoAloydv (miner), kot v S0dIKaGio UETAPOPAS TANPOPOPIOV UETAED T®V
ypnotov/kouPov (network routing). H Aettovpyia tovg BocileTor 6T00C GUUUETEXOVTES
Yopic vo meplopilel TNV GLUUETOYY| OTIS TOPATAVE® Ol0OIKOGIEG GE KATOW ORAdQ
XPNOTAOV OTMG Kot 1 €EEMEN TOV TPOTOKOALOV TOVG. Q2GTOCO VILAPYOVY SLUPOPETIKES
VAOTOMGELS Ol ONOieg YPNOWOTOOLY TN GLYKEKPUEVT] TEYXVOAOYia divovtag
SlpopeTikd  dwoumdpato o kabe ypnotn N mepopilovv TOov  aplBud TV
CUUUETEYOVTIOV. TNV CLVEXELN AVOADOVTOL Ol BACIKEG KATNYOPiEg TNG TEXVOAOYING TOV

blockchain.
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3.9.1 Blockchain pe M yopic adcw, ISwwtikd | Anudécio (permissionless 1
permissioned blockchain, private 1 public)

H dapopetikég epappoyéc g texvoroyiag mov avaeéptnkav dtaywpifovv v
teyvoloyia o Vo Katnyopies. H mpdtn agopd TIC TEPITTAOCEL TOV EPOUPLOYDV
blockchain (/] kataveunuévov Katdotiy®v) Tov 0 Kabévag UTOpEl Vo GUUUETEYEL O
OAeG TIG dlepyacieg péca o€ anTd Kot TopdAANAa va cuuPdAiel oty e£EMEN TOL AV TO
emBupel (dev Exouv ONANOT CLYKEKPLIEVO 1O10KTHTN 0AAG TpowBovvTaL Kot otnpilovat
amd un kepdookomikd Idpvpata 6mmg to Bitcoin xar to Ethereum Foundation)
(Walport, 2015; Athanassiou, 2017). H mepintwon oavth &ival yvoot| o¢ «un
aderodotovpeva blockchain » (permissionless blockchain). Xe avti v xatnyopia

avikovv to Bitcoin kai to Ethereum.

H dgbtepn nepintoon agpopd epappoyég blockchain omov ot ypioteg dev Exovv
11§ 101G 1010t TEG Pés 6T0 JiKTLO. TTNV TEPINT®OST TOL dikTVOL Tov Ripple mov Oa
avaAvbel oty cuverela, ot kOPPot mov drayepilovion TV EMMKLPMOT TOV GLVOALLY DV
KoL TNV HEYEOBLVOT TOL KOTAVEUNUEVOL KOTAGTIYOV EIVOL GUYKEKPLUEVOL KOl OPLGLLEVOL
a1t TOLG 10K TNTEG 01 0Totol Etvat vVITELOLVOL Yo TNV €EEMEN KoL TNV Agttovpyio TOL.
O1 oVYKeEKPYEVEG VAOTOMGELS OTOV £QAUPULOLOVY QVTEG TIC TPOUKTIKES EIVOL YVMOOTEG (G
adeiodotovpeva blockchain (permissioned blockhain) (Walport, 2015; Athanassiou,
2017). O Buterin (2015) tic dwywpiler o¢ blockchain kowompa&iog (consortium

blockchains)

To évtovo evdtopépov apketmv etanpldv (0nwg n IBM) yio v teyvoroyia tov
blockchain odnynoe apketég amd avtég vo avamtdHEOVY JIKEG TOVC VAOTOWGELS
Kotaveunpévou koraotyov. [poxertar yua «dopégy (frameworks), ot omoieg otoyebovy
omv viomoinon WIOTK®V Oktvwv. Ta ovykekpyéva diktva  dayxepilovion
OMOKAEIGTIKA a0 TNV €M EIpNON 1 TIG ENXLYEPNGELS TOV TO VAOTTOWOVV. To 1010 15YvEL
Kol T1G ddKacieg emkvupmong. 2ot6c0, N PactkdTeEPN O1POPA LE TIC VAOTOMGELS
oT1G 0VO TPONYOVUEVEG VTOKATNYOPIEG TOL AVAPEPON KAV, EIVOL OTL Y101 TNV GLUUETOYN|
o010 OikTVLO givor eleyyOpevn amd tov «dokThTn» Tov dktvov (Buterin, 2015). H
TAOTIKY vAomoinon Ubin avikel oe avty v katnyopio. evd ot douég mov
YPNOUOTTOL0VVTOL 6€ TETOLEC TEPTMGELS ivar To Corda g R3, to Hyperledger Fabric

tov Linux Foundation ka1 to Quorum g J.P. Morgan.
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3.9.1.1 H nepintoon ¢ Ripple g éva public permissioned blockchain

H Ripple givar n npodtn toupio mov dnpodpynoe avty T Kornyopio. Tov
OIKTVOV OMUOVPYDOVTAG €Ol VEO ETMYEPNUOTIKO HOVTELO Yoo TV a&lomoinon g
teyvohoyiag Tov blockchain. H Ripple mapéyel vanpesieg dtakavoviopod o cuveyn
xpovo (real time gross settlement) péoa amd pia kKoravepunuévn TAaTEOpUL TANPOUOV.
To ewovikd vopopa g TAateopuag eivar o XRP (Schwartz et al, 2014). TIpoxettan
v pio £€TOUn TPOG PN o TAATEOPLLA, dev TEPLOpilel ToV apBud TV YPNoTOV OGTOGO

ot dtadkacio ETKVP®ONG YiveTarl Hovo omd eYKEKPLUEVOLG KOUBOLG.

H Ripple smtpénel tig cvvarlayéc, mépo amd 10 €Kovikd vopopo XRP,
0TOL0dNTOTE AAAOV EIKOVIKOD 1| cupPatikod vopicpatog péca oto diktvo g Ripple.
I'o va enttevyBel avtd opiCovrar amd to Ripple opyaviopoi (0nwe xpnuUaTomoTOTIKG
1OPVUOTO. KoL TAPOYOL VINPESIDV TANPOUDV) OG TOAES (gateways) yio TV €K600T ToV
avVTIGTOLYOL YNELOIKOV GTOLXEIOL Y10l TV AMEWKOVIOT] TOVG pésa 610 diktvo. [ v
OLUVOALNOYEG TEPLOLCLOK®Y OTOWEWDV TEPU TOL €Kovikoy vopiocpatog XRP

dnuovpyovvtar ypappés epmiotocvvng (trust lines) peta&d tov Todlmv.

H doun evdc block (n etaupia Ripple to ovopdlet ledger) oto diktvo tov Ripple
dev dnpépet Waitepa and ovt tov Bitcoin kot Ethereum. Xvykekppéva éva ledger
amoteieitan amd éva apBpd mov Asttovpyel ¢ emkeparida péca 6to dikTvo, oTorKElN
TOV QPOPOVV TOVG AOYOPLAGHOVG (0TS TO VTOAOITO), TO GHVOAO TV GLVIAANYDV TOV

TEPLEYEL KOL TNV DPOL KOl Uepounvio. ¢ xpovikng amotvnwong (Cohen kot dAlot,
2014).

Yynua 3.9: Aopka otoyyeia evog block tov Ripple (Cohen kot dAlot, 2014)

H dwapopd éyxertar 6tov TpOTO TOL KOTAYPAPOVTOL Ol GUVOAAAYEG LECH GTO

OikTVO 0AAG KOl 6TO GUGTNHO GLVOIVESTS TOL €QPAPUOLETOL KOL TNG EMTPEMEL TV
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dekmepainon Twv cuvorlhaydv péoo oe 4 devteporento. To diktvo g Ripple éxet
Tpioe €10M ovuueteydOVIOV péco oto diktvo G H mpot xoatnyopia eivor ot
amokevIpopuévol e&ummpettéc mov ovopdlovior kOpPol emkOpwong kol eivot
vevBuvol va déyovtol kot TpowBodv Tic cuvorrayéc. H dedtepn katnyopia apopd
TOVG YPNOTEC TOV TPAYUATOTOLOVV TIC GUVOAAAYEG. L€ QUTN TNV KT YOpio AvijKOLV Ta.
NAEKTPOVIKG TOPTOPOALD, YPNUOTOTICTOTIKG 10pOUOTA TOL cLVEPYALOVTOL HE TNV
Ripple kot dadiktvakég mhatpdpues cvvarrayodv. H tpitn opdda cvupeteydviov
etvar ot k6pPot mapakorotnonc. IlpdKettan yio TOVg Yo «EVOLAPEGOVS) HETAED TV
KOUPOV eMKOPOONG KOL TOV YPNOTOV GTEAVOVTOG TIG VEEC GUVOAAAYEG OO TOVG
¥pPNotec ot1o kouPovg emkvpwong. Ov kouPor mapoakorovOnong eivor emmAéov
vevBuvol yia T1g 101eg dadikacieg pe avTég Twv KOUPOV emkOpwong ektdc omd v
dradkacio emKOpwoNG, ONAadT TNV TPoM®ON O™ Kol TNV AVOUETASOOT] TOV GUVAALLYDV
ekTOg oo TV dodikooio g emkdpmong (Cohen et al, 2014). T'a Tovg KOpUPOLG
emikvpoonc 1 Ripple €xet avabioet tv Agrtovpyia Tovg 6€ TAVE 0d 50 votitovTa Kot
EMYEPNOELS. X 0TéEG cvumeptiapPdvovtor ) Microsoft, to MIT, n CGI, n WorldLink,
1o Telindus-Proximus Group, n Swedish ISP, n Bahnhof kot n AT TOKYO
Corporation (del Castillo, 2017). Onwg yivetar katavontd otnv Sl0dIKOGIO TOV
EMKVPADOGEDV OV UTOPEL VO GUUUETEXEL 0 KOBEVAG, OTOC GLUPALvVEL LE TIC TEPIMTMOGELS

tov Bitcoin kot Ethereum aAAé povo pe v ovykatabeon g Ripple.

Inuovtikn Topotipnon etvat 0Tt ot kOpPot emkvpwong dev avtopeifovrat pe
véa XRP. H Ripple onuovpynce 100 dioekoatoppopie XRP and v apyn g
Aertovpyiag TG TAATPOPLOS €K TV omtoimV mAéov katéyel 7,114,004,047. Ztnmv ayopd
Bpiokovtar 39,178,259,468 kat To. voroura 53,700,000,024 1 Ripple ta torofétnoe
o€ £VOL KPLTTOYPAPIKG TPOGTATEVUEVO KOTOTIOTEVTIKO Aoyoplacid (eSCrow account).
Me ovtd T0V TPOTO, OTMG OvaPEPEL M 1010, EMTPENEL GTOVG EVOLPEPOUEVOVS VL
vroloyilovv ) péytotn Tpoocopd péca oto diktvo (XRP Market Performance, 2018).
KaBag dev vapyel owovopikd kivintpo Katd v otodikocioo ETKOPOoNGS, 0V elval
caQéG mowo €ivol TO KIVINTPO TOV CLYKEKPIUEVOV KOUP®V EMKVP®OONG Yo TNV

GUULETOYN TOVS GTO SIKTVO.
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Yynuo 3.10: To diktvo tov Ripple (Cohen kot dArot, 2014)

To ovomua cvvaiveong deépel amd avTd TV dV0 TEPMTOCE®V TOV
avaAvnkav. H Bacikn dtagopd eivar n advvapio GuppLeTormg g KOUPot emkbipwong
yopic v ovykotdbeon g Ripple. Av koaw n Vmapén eykekpiuévov KoOpPov
EMKVPOONG Epyeton o€ avtifeon pe v apykn 0éo tov Nakamoto (2009) yio v
dNpovpyio (oG TAATQOPHOS TOL OV OMTOLTEITOL EUMIGTOGVVI YO TNV EMITEVEN TOV
GUVOAAAYDV. QGTOCO OVTO OLEVKOADVEL APKETA TNV EMTEVLENG GLUVATVESN G LETAED TMV
koppwv. Ot Schwartz k.o (2014; Cohen k.a., 2014) avaeépovy 6Tt 0 akyopBuoc g
ovvaiveong epappoleton kébe Alyo devtepdienta oe KAOe KOUPO Kot TEPLYPAPOVY TNV

dwdwacio ota e&ng Prynata.

1. Kd&Be xopupog emkvpmong kot mapokorovdnong 6éyetor og onueio ekkivinong
10 tehevtaio ledger mov £xel amodeytel 1o diktvo. Kdabe xdpPoc emkdpmong kot
napakorovOnong enelepydletarl o opAd0 GUVOAAAYDOV EAEYYOVTOS TNV €YKLPOTNTA
T0UG (08 aVTEG pmopel Vo TEPLEYOVTOL VEEG 1| TPONYOVUEVEG GUVOAAOYEC TTOL £XOVV
amopplpel). Xe mepintmon mov eivar £yKvpeg, TG LETASIOEL GTOVG VTTOAOITOVG KOUPOVG

WG LITOYNPLO CET.

2. 2V ovvéyel, kbbe kOpuPog eréyyet Tig TEMKES OUAdES TOV TPOTEIVOLY HOVO Ot
koppot emkipwonc. Ot GuvaALayEG OV €XOLV TO HEYOAVTEPO aplOUO OmOdOYDV amd

T0 GUVOAO TV KOUP®V TEPVAVE GTNV EMOUEVT] PAGCT.
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3. Ot ovvorrayég mov mpokpibnkay eAéyyovtar amd Tovg KOUPovg emkvpwonc. Av
&yovv amodoyn peyorlvtepn tov 80% elcdyovtar 6to véo ledger to omoio cuvdéeton pe
T VTOAOITOL KOl ATOCTEAAETAL GE OAOVLG TOVG KOUPOLG. O1 vVITOAOTES CLVOAALYES TTOV

dev mpokpidnkav gite anoppintovrar eite mapapévovy va evraybovv oto véo ledger.

[No mv amoguyn g vrepPorkng upeyéBovong tov blockchain kot tng
KakoBovAng xprong tov, n Ripple éxet 6éoel éva eldyioto mocd mov Ba mpémel va.
VIapyEL o€ KAOE AOYOaploGHO Yio TNV dnovpyia kot Ty xpnomn tov. To toco opiletan
ota 20 XRP (Reserves, 2018). ITapaAinia ce kaBe cuvaliayn LIAPYEL EVO TOGO TOL
doamavd 0 amootoAéag kot opiletoar g K6oT0¢ cvvarrayns. To mocsd opileton ota
0.00001 XRP. To moc6d avtd dev divetar ®g avtitiwo o GAAoVG KOUPovg oAAG

kataotpépetal (Transaction Cost, 2018).

3.9.2 llepwrtdoerg dopdv private blockchain
e autn Vv Katnyopia Oo avaAvBovv ot doUEG TOV TPV TEPIMTMOCEDV TOL

npoavapépOnkav, dniadr tov Hyperledger Fabric, tov Corda kot tov Quorum.

3.9.2.1 H nepintoon Tov Hyperledger Fabric

To dpopa Linux tov Askéufpn tov 2015 dnuovpynce évo StokAodiko
Blockchain mpdypapo avorytod kddika. Xg ovtd TO TPOYPOLLUO OVOTTOGGOVTOL
drapopetikég «dopég» (frameworks) Paciopuévec otny teyvoroyia tov Blockchain kot
T OVTIOTOL(O EPYAAELD YL TNV YPTOT TOVS. LZVYKEKPIUEVA TO TPOYPOLLLLOL, OTOTEAEITOL
and 5 npocappoldpeveg «dopéey kataveunuévov katdotiyov (Indy, Fabric, Burrow,
Iroha ko Sawtooth) ot omoiec oToyEvOVY GTNV KAALYN TOV SLOUPOPETIKMV OVOLYKDY TOV
emyelpoemv. ATo avtéc 1 o dwadedouévn sivar np Hyperleger Fabric. Xto mpdypappa
OCLUUETEYOVV  SLAQOPEG  ETAPIEG KOL  YPNUOTOTICTOTIKA 1OpOHOTA. XE  OVTEG
neprapfavovar  IBM, n Intel, n J.P. Morgan, n Accenture, n Deutsche Bank kot n
American Express (Hyperledger, 2017).

To Hyperedger Fabric eivat o mhatdppa mov avortoydnke and v IBM kot
v Digital Asset. H Bacin dwapopd oe oxéon pe TG TAUTQOPUES TOV avoAlvOTKay
etvar 611 1 vAomoinon tovg yivetor amd Tov opyavicpd 1 TOLG OPYAVIGLOVS OV TO
xpnopomoovv oe kabe mepintwon. IIpokeitarl yio pa «dopun» mov vrootpilel v
yonon &&uvmvev ocvpPoraiov (n 10 to ovoudler chaincode) kot pmopei va
avamopoctadel péoa 6€ aVTO OTOONTOTE LOPPT VAIKOD 1] GLAOV TTEPLOVGLOKOV

otoyeiov anewovilovtdag to pe pia avbaipen Tun (Hyperleger Fabric, 2017).

44

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 09:36:22 EEST - 3.144.111.108



‘Eva diktvo Paciopévo otnv apyrtektovikn tov Hyperleger Fabric amoteAsiton
amd KopuPovg o1 omoiol yPNCIHLOTOOVY T EELTVE GLUPBOLNLN YI0L TNV CUUIETOYT TOVG
0T0 KatoveEUNUEVO Katdotyo. H Pactkn da@opd, pHe TG VTOAOUTEG KOTOVEUNEVES
TATEOpLESG Elvar 0Tt évag kOUPog umopet va d100étel, ekTOg amd StapopeTikd EEvmva
ovpPorata (Tov TEPLYPAPOVY TIC SOPOPETIKEG cLUPACES UETAED TV KOUP®V),
SLOLPOPETIKA KOTAVEUNILEVO KATAGTLYO Y10 KAOE cupforato ywpis BEPata avtd va eivorn
decpevtiko (Hyperleger Fabric, 2017). EmmAéov yuo va umopécel Kamolog vo cuvoeel

70 JiKTVLO amotTEiTAL TPAOTO 1) GVYKATAOESN TOV S1AYEIPIGTH] TOV JIKTVOV.

Yynua 3.10: O xoppog oto Hyperledger Fabric (2015)

Mia epapuoyn (tnv omoia ypnowomotel Evag ypnotg yia va cvvoebel oto
blockchain) npémnet va. eivan cuvdedepévn pe éva kéuPo oto diktvo. Méca amd v
epappoy”n umopel va Eekvnoet ol «oToyneLo» VED GLVOAAAYY|, 1| 0010 ATOGTEAAETE
oTOoV Kovoviko Bactkd koppo (peer) ywo va ekterécet 1o EEumvo GLUPOANLO TOL aPOPd
TNV GLYKEKPYEVN GUVOAAQYY]. ZTNV GLVEYEWD EVIUEPDOVOVTOL YlOL TO GLYKEKPIUEVO
ocvpporato ot evdtapepdpevol Pacikoi koot (endorsing peers). Epdcov cuppmvovy
KOl TO VTOYPAYOLV YNOLWKA OVTO OTOGTEAAETOL TOW® OTOV XPNOTN MHECH NG

EPaPLOYNS. AvTd eival 10 TP®TO GTASI0 PicG CLVOAAAYTG.
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Yynuo 3.11: To mpmto otddio g cuverraync oto Hyperledger Fabric (2017)

To debtepo 0TAd0 TG GLVAALAYNG TTepAapPavel Eva GAAo €ldog kopupov 0
omoiog Aertovpyel ¢  «eheykthg-tavounthic»  (orderer) tov  GUVOAAAY®V.
Yuykekpipéva givarl antdg mov dnuovpyei to blocks, edéyyet av ol «omoyneleg» véeg
ouvorrayég Tapaflalovy Kamolovug amd Tovg OPOLS TOV GLUPOANIOV Kot HETAOIOEL TA
blocks ctovg KOUPBOVE TOL GUUUETEXOVY GTO GLYKEKPIUEVO KOTAGTLYO TTOL APOPE TO
¢Evmvo ovuPoOralo TOV EKTEAEGTNKE. AV KOl OTNV OCLYKEKPIWEVN TEPITTMOT O
«eAeyKTNO» gtvan évag KOUPOC, vItapyel dSuvATOTNTA EPOUPUOYNG EVOS KATAVEUNLULEVOL

GLGTNLATOG EAEYYOV.

Yynua 3.12: To devtepo otddio g cuvariaync oto Hyperledger Fabric (2017)

Télog, 10 Tpito 6TAd10 apopd TV amodoyn Twv blocks amd Tovg KOUPBoVE OV
GUUUETEYOVV OTO GLYKEKPUUEVO KOTAOTIYO. € MEPIMTOCN TOV OTOSEYTOVV TIC VEEG

ocuvaAlayég TOTE OVTEC Tpaypatomolovvtal. H dtapopd pe i vtoroureg mAATOOPUES
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elval 0Tl axoun Kot 6TV TEPITT®ON oL dgv Yivel amodektn piot cuvaiiayr] oV

Kataypapeton oto blockchain.

Yynuo 3.13: To tpito otddio ¢ ocvvarlayng oto Hyperledger Fabric (2017)

3.9.2.2 H ngpintoon Tov Corda

To Corda &ivor pia doun (framework) mov ypnowomnotel v teyvoroyia tov
Blockchain kat tov éEvnvov cvopPoraiov. Avtd onuaivel 6tL 1 VAoToinon Uropei va,
dwpépel og kdbe mepintmon epapproyns. e kdbe nepintwon woTdG0 VILAPYOLVY TPid

Backd €idn kOpPov.

H npd ™ katnyopia KOUPOV apopd TIC ETYEPNOELS TIG OTOIEG YPTCLLOTOOVV
70 SIKTVLO YO TNV ETHTEVEN TOV GUVAALAYDV. Ol GLYKEKPIUEVES £YOVV TNV dVVATOTNTA
xpNong tov E&unvov cvpuPorainv «CorDappsy. [Tapdiinia, kdbe kOpPog amodnkevet
OAEC TIC cLVAALAYEC TTOL GVUPETEXEL 6TO Katdotiyo «CordaVaulty mov diabétel odha
KOl TIG VTOYPEDGELS TPOG TOLG AALOVG KOUPOLG Ywpig va xperdleTal va ONUOGIEDEL TIG

TANPOPOPIEC TV CLVAALAYDV GE Un epmAekopevoug koppovg (Corda Docs,2017).

H 0debtepn xoammyopia kOuPov apopd tovg KOPPOLE TOL TOAPEXOLY TNV
BePaimon ™ LovadtKOTTOS TG CLVUALNYNG KL TV OPIGTIKOTTOINGT TS CLVOALAYNG.
H koppot avtoi ovopdalovrar «cvpforatoypagikoi» koppot (Notary Nodes). O apiuog
Tov KOuPwv, 0Tmg ka1 otV mepintmon tov «eleyktdvy oto Hyperledger Fabric,
dpépet o kbe mepintwon evad pmopel va emttevydel Ko pe TNy xpnomn evog KEVIPIKOL

kouPov (Corda Docs,2017).

Téhog, vdpyel pia tpitn kotnyopio KOUPV OV Aettovpyel MG SLoEPLOTNG
TOV ONUOGI®V KAEWIDV TOV OPYAVICU®VY TOL GLUUETEXOVV Omg Kot T1§ IP d1evbiveelg
TOVG £T01 MOTE VO, YIVETOL 1] TOVTOTOINGCT TV OPYOVICUOV KOl VO ETITUYYAVETOL 1)

ovvdeon o1o diktvo (Corda Docs, 2017).
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3.9.2.3 H ngpintmon Tov Quorum

To Quorum yapaktnpiletar og pia ékdoon e TAotedppoc tov Ethereum yio
emyyelpnoels. Onmg kot ot 600 Tponyovueveg mepTTOGES WOwTkdv blockchain
vrootpilel v ypron tov Eunvev copfolrainv. [apdiinia, divel v dvvatdTTa
0TOVG KOUPOLG 7OV GULUUPETEYOVLV VO, ONUIOVPYOVV OIWTIKEG GULVOAAAYEG OTO
ovpPorata Twv omoimv £xovv TPdsfacn UOVO 01 GLUUETEXOVTEG. 26TOGO TO GUVOAO
TOV GUVOALOYDV omoONKeDETOL KPLTTOYPAPNUEVO GE €VOl EVIOHO KOTOVEUNUEVO
KataoTyo o€ 6hovg toug koppovg (Quorum Whitepaper). To tpmtoKoAlo cuvaiveong
7OV Ypnoiponolel To Quorum givor to Tpmtdékoiro Raft. Ovolaotikd, opilel Eva koppo
¢ «KafoonynmM» o omoiog givar veHOHLVOC Yo TNV dNpoVPYia Kol TNV 014d00T TV
blocks evd o1 vrorouror kOuPot anodéyovtar To véo block. O kabodnyntg opiletan
uéoa amod pio drodikacio yneoeopiag yio tny dnpovpyio kabe véov block. Iapdriinia
YL TNV VIOSTNPEN TOV WITIKOV cupuPorainv dtaywpilel o é&vmva cupforata o
Wtk Kot dnpocta og kaOe kopuPo. H dapopd e Tig V0 mponyodUeEVES TEPIMTMOGELS
wwwtikev blockchain givor 611 dev amarteitan kKdmotog tpitog kOpuPog (Orderer node ko
Notary Node) yio tov enitevén TV 1810TIKOV GUUPoANi®V. AVTO TO ENLTVYYAVEL LE TNV
v10Béton TV TPWTOKOALOL ac@oieiag TOL KpumTtovopiopatog Zcash, Zero-
knowledge security layer (ZSL). XZvykekpuyévo OMpovpyel KOTOKEPUATIGUEVES
akoAovbfieg (hash values) tov 160{0y100 TV GLVOAAAGGOUEVOYV, TOV OGOV NG
oLVOALOYNG Kol TOV TEAKOD 16000Y10V TOV AEITOVPYOVV MG OTMOOEIKTIKA GTOLYELN YOPIG
VO OTOKAAVTITOVTOL TO GTOLXEIDL TMV GUVOAMIGGOUEVOV KOl TOV GTOElV TG
ouvoirayng. Ot axolovBieg eAéyyovtal amd TOLg VITOAOITOVG KOUPOLVG TOV SIKTHOL Kot
€POCOV Ol GLVOAAUGGOWUEVOL TNPOLV TO KPPl Tov 1WwTkod ovpfoiaiov, 1

ocvvaArayn mpaypatoroteiton (Nielsen, 2017).

3.10 Zvpnepaopora

Y& autd kepaloto avaivdnkav ol tpelg peléteg mepintmong tov Bitcoin
Ethereum kot Ripple ka1 o1 «douécy blockchain apyrtektovikdv Hyperledger Fabric,
Quorum kot Corda. Ta Bacwkd dopukd otoryeion evog blockchain dwktvov eivor p2p
LOPON TOV, 1| KPUTTOYPAPia Kot 0 aAYOPOOG GLVAIVESTG Y10 TNV JEKTEPAIMON TWV
CLUVOAAOYDV. e avTd evtdocovion Kot To EEvmva cuufoiato to. omoio divovv v
SLVATOTNTO GLVOALAYDV TEPIOVGLOKMV GTOLYEI®V EVTOC TV TAATQOPU®V. [TapdAinia
avaAvOnKay 0 TPOTOG TOPAYWYNG VEOV VOMCUATOV OTIS TPELS TPMTES WEAETEG

TEPIMTOONG Kot TO0 KOGTOG GuVaALAy®V. [dtaitepn avagopd yivetor oty vynAd k6ot
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ocuvoAloyng tov Bitcoin, otoyeio mov amotpémel v viobEéTnon tov o€ eminedo
pikpoovvoAlay®v. o tnv ypnon TovV CLYKEKPIUEVOV TAATOQPUDV OTOITOVVTOL
VINPECIEC MOV TAPEYOVTAL OmO TPITEG EMYEPNOES Yoo TNV omobhkevon Tov
VOUOUAT®V KoL TNV UETATPOT TOvg o€ ovpPatikd vopiocpota. To cvotnua
draxvPépnong drapépet og kKaBe Katnyopia Kabmg 6Tig TEpUTT®OELS Tov Bitcoin kot tov
Ethereum n e€éMéEn ¢ Poaoileton o€ avtiotolyéc un kuPepvntikéc opyovaoelg (Idpupa
Bitcoin kot Ethereum avtictoya) yio v eEEMEN Tovg evd oty epintwon tov Ripple
Exovpe €va vEo emyelpnpuatikd poviélo. TEAOg 610 EMOUEVO KEPAAOIO OVOAVETOL T

epapuoyn tov dopmv blockchain oto mAotikd eyysipnua Ubin.
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Kegahraro 4: To eyyeipnua Ubin kol 1 suykpiriki] avaivon

4.1 Evoaymyn

Ye autd TO KEPAAOO OVOAVETAL OPYIKA Ol OLO QACELS TOV TAOTIKOD
eyyeipnuatoc Ubin g Kevtpwkng Tpanelag g Ziykamovpne. Xnv ovveyeia
AVOQEPOVTOL TO TAEOVEKTALOTA KO T pEloveKTAuota kdbe kornyopiag blockchain
(public pemissionless, public permissioned ko private Tiotpopumv), a&loloyeitat to
eminedo kavotopiog e kGOe TEPIMTOOTN Kot ovOQEPOVTAL TOL GUUTANPOUOTIKG GTOYELD

TOV EVEPYNTIKOV KAOE Kot yopiog.

4.2 To Project Ubin

To Project Ubin givar éva mlotikd eyyeipnuo g Kevipikng Tpdamelag g
Zykomovpng o€ ovvepyoosio pe v R3, pia etoupia teyvoloyiag mov mpowbel g
texvoloyieg tov Blockchain kot mopdAinia pio kowompa&ic TV HEYUADTEP®V
YPNUOTOTICTOTIKAOV WOPLUAT®OV GTOV KOGHO. ZTOY0G TOV GUYKEKPYLEVOL EYYEIPNLOTOC
givar 1 Oonuovpyia evog mpwtdtvmov (Proof-of-Concept) vy v emitevén
SwtpamelIk®V GLUVOALAY®V HE TNV XPNON NG TEYVOAOYIOG TOV KOTOVEUNUEVOL
katdotiyov. Extog and v MAS kot v R3 610 gyyeipnua coppetéyovv mapdAinio
ko 1 Tpdmela g Apepikng Merrill Lynch, n TpdaneCo DBS, n HSBC, n J.P Morgan,
n Mitsubishi UFJ Financial Group, n OCBC, n etaupia Singapore Exchange, n Tpdmelo
United Overseas kot 1 etaipeio mAnpogoplak®dv cvotnudtov BCS w¢ mapoyoc g
texvoroyiag O otdyog Tov gyyeprnatog Ubin rov n dnpovpyia evog kataveunuévon
dikTvo oto omoio Ba ekdideTar ynelakd o Xrykomovplovo dordpto kot 1 a&lohdynon

TV mTOAVOV TPOVOUI®V OTO YPNUOTOTICTOTIKO OIKOGUGTNUO TNG ZLYKOTOUPTG
(Deloitte, 2016).

H MAS, o¢ Kevtpwn TpdneCa g Zirykamovpng Asttovpyel og 1 Oucovopuk
PvOiotikn Apym. Zvoykekpiuéva, Aertovpyel ©C OOXEPLOTIG KOU  ETTNPNTNG
TANPOUGV, Kot cvotnudtev clearing kot settlement oty Ziykamovpn pe kOplo ot6Y0
NV aoQAAEl Kol TV amoterecpatikotta. 'Evag amd toug porlovg tng eivar va
Sryelpiletan To cHOTNO NAEKTPOVIKOV TANPOUMY KOt GOGTNHO AOYIGTIKNG EYYPOPTS,
10 New Mas Electronic Payment System (MEPS+). To MEPS+ givat éva cbotnua
axkafdprotmv dakavovicumv og cvveyn ypovo (Real Time Gross Settlement System)
nov vrootnpilel v datpanelikés cLVOAAAYES KeEQOAaimV peydAng a&iog kol Tov

dwkavoviopd Tithwv e KuBépynong g ZiykamoOpng petald Tov GUUUETEYOVI®V
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ot0 MEPS+, pe v mpotimdOeon g d100eciudnTag TOV KEPUAAI®V Kol TOV TITA®V.
[Tpoxertan dniaon 611 1 MEPS+ Acttovpyel ¢ chGTNUO TOV EMTPENEL TNV UETAPOPL

QUETAKANTOV KOl GE TPAYLOTIKO XpOvo TV Kepolainv kot titAwov (Deloitte, 2016).
Ta Bacwkd yapaktnprotikd tov MEPS+ etvar:

1. H ypnon pvnuatov popeng SWIFT yio v adénon g Stoahertoupytkdtntog
2. H moapapetpomompevy dayeipiong avouovic (queuing management) mov
TOPEYEL PEVOTOTNTO KO OLAXEIPION TOV SLOUKOVOVIGUDV

3. H oavtopatoromuévn mapoyr pevotdttoag evtog e MUEpag (kupiog oe
Tpameleg e YOUNAY PELOTOTNTA), TTOL EMTPETEL TV YPNYOPITEPT] DIEKTEPAIMON TMV
GUVOALAYDV.

4. H avtopatoromuévn Adon oto npdPfAnue tov adiéE&odov (gridlock resolution).
Yvykekpipéva aviyvevovtot to gridlocks peta&d tov GUUUETEXOVI®V Y1 VO, 0ToTPamel
N va pewwbet o1 0vPEg oTIC TANPOUES Kol Vo avENOEl 1 0modoTIKOTNTO TG PONG TOV

TANPOUDV.

To project Ubin givon éva eyyeipnua ToAOV otadiov. Ty mpdTn EAGT TOV
EYXEPNUOTOC O oTOY0G NTav M dnuovpyia evog cvotiuotoc MEPS+ 1o omoio Oa
EMTPENEL TNV UETAPOPE GE TPAYUATIKO ¥POVO Kot TNV €KO00T KEQGUANI®MV LEG GTO
Katavepunuévo Katdotiyo. Av kot 1o MEPS+ ompilel tic eyydpieg cuvarrayés, oTic
TEPWTAOCELS OLCLVOPLIKAOV GUVOAAAYDV 1) OAANAETidOpaoct pe Oebvny cuotriuata

dnovpyet Tovg e€ng kivdvvoug (Deloitte, 2016).

1. Kivdvvog alrayng (Replacement risk)

2. Kivdvvog Awakavoviopoo (Settlement Risk)

3. Avemapkn keporokd koot (Inefficient funding costs)
4

Koot cuppmviov (Reconciliation costs)

O KVp1og 6TOHYOC OAOKANPOL TOV EYYEPNUATOG fvar 1 Lelwon Tov pickov Kot
TOV KOGTOLG Yl TIC OLOICVVOPLOKEG GLVOAAAYEG KOl OlKOvOVIGHoUG. Ta Pocikd
YOPOKTNPLGTIKA Y10, TNV EMTELEN TOL GTOHYOL HEGA OO TNV XPTOT TOL KUTOVEULEVOD
KATAoTLOL €ivor 1 SAEITOLPYIKOTNTA UETAED TOV OOPOPETIKAOV TAUTPOPUDV
blockchain, n emlextikn TOVTOTOINGN TOV GYETIKOV OUAS®Y TOL GLUUETEXOVV, TO
emBupnTo eMINESO WOIOTIKOTNTAG TOV GUUUETEYOVIMV, TNV OTOOEIEYUEVT KAVOTNTA
TOV GUGTNUOTOS VO, OVTOTOKPIveETal KATAAANAL oty peyébuvon kot v e£€MEN TV

CLGTNUATOV pE TNV TTapodo tov y¥povov (Deloitte, 2016).
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4.2.1 TlpodT™ @don Tov Project Ubin

2NV TPOTN GACT TOV EYYEPNLOATOG, ONUIOLPYNONKE £val VEOS AOYOPLOGLLOGC Y10
KaOe tpdmelo 0 omoiog Nrav cvvdedepuévog ato blockchain. Ipw yivelt n avdivon tov
OULYKEKPIUEVOL  Aoyaploopol Kpivetar OKOTUN 1 oVAALOT TOV  LIAPYOVI®V

Loyaplacpumv Tomv tpanelmv mov Bpickoviol oto cvothua MEPS+ (Deloitte, 2017).

1. Aoyapraoudg CAS: O ocvykekplévoc AOYoplocpog dlotnpel To LIWOAOUTO TG
€KAoTOTE TPATECOC KATA TNV SIUPKELD TNG VOYTOC, EVOD EKEL dlaTnpel TaL YPNUOTA
™G Otav Ogv TO. YPNOLUOTOiEl 6€ dladiKacieg TANpOU®Y. Xvvnbwe, avtdg o
Aoyoploopog  dwutnpeitor  oto  younAdTEPo duvatd onueio amd  TAELPAC.
ZVYKEKPIEVD, TO O1BEGIO VTTOAOITO peTaPEPETAL 6TO Aoyaplacpid RTGS yia tig
cuvaAlayég RTGS peta&d tpomeldv.

2. Aoyaploopdg 6to cHotnuo dtokavovicpold oe cvveyn ypovo (Real time gross
settlement): O Aoyopuacpds RTGS ypnopomoteitor yo tig cuvariayés petaé&d
tpanel®v. O GULYKEKPIUEVOG AOYOPLOGHOS YPEDVETOL KOl TICTOVETOL KATO TNV
SuapKeL TNG HEPAS, TIG e Aettovpyiag Tov MEPS+. ZvvinBwg ypnuoatodoteiton
amd tov Aoyoplacpd CAS 10 mpwi kot otédvel Ticw to VIOAOUTO TOL KOTA TNV
ddpkelon g voytag. Xto gyxeipnua Ubin ypnowomoteitar yio v omoctoln
KEPAAOIOV GTOV AOYOPLOOUO TOV €lval GLVOEOEUEVOS LE TO KOTOVEUNUEVO
KOTAGTLYO.

3. Aoyaplooudg smpéletog ypiyopmv Kot ac@aimv cuvaiiaydv (Fast and secure
transfers cash custody account): O cvykekpiuévog Aoyaplacpuds ypNoILOTOLELTOL
v 11§ draTpomelikés cvvaArayéc ko’ OAn v ddpkela T NuEpag. Tvmikd dev
ypPNHoTodoTEITAL 0VTE OPAIPOVVTOL TA KEQAANLL Tov oe kabnuepwvrn Paon. O
OLYKEKPLUEVOG AOYOpLac OGS dev xpnotpomoteitat oto Ubin.

4. Aoyaplacpdc empélelong Kepolaiov oto Kotovepnpévo katdotiyo (Depository
Receipt Cash Custody Account): O cuykekpluévog Aoyaplacuog dnuovpyndnke
oT0 TAOIGL0 TOV EYYEPALATOC Kot ovTikafioTd To Aoyaplacud FAST. To vroloiro
TOV AVOOLOUOPPADVETOL OVAAOYO LLE TO TOGO GE YNOIKO VOUGLO TOV KOTEYEL O

010K TNG TS Aoyaplacpod ot blockchain Tlateoppo.

Ta xpNUOTOTIGTOTIKA 1OPVUATO TOV GUUUETEXOVY EXOVV GTNV KATOYT TOLG EVa
WTkd Aoyaproopd DR. Ze avtd 10 Aoyaplacud otélvouy to omoio ypnpatodoteital
amo to Aoyaplacpd RTGS mov katéyovv. To vwdAouTo Tov AOYOPLOGHOD LETOTPETETAL

ar6 v MAS cg ynolakd vouioua oto Aoyaplooud g kabe tpdmelog péso oto
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blockchain kot Aettovpyel wg exéyyvo yioo Ty €k00N TOV YNPLOKOV VOUIGUATOV.
Qot0660, KaTd TNV OdpKelD TNG AErTovpyiag TG MAATEOPUOS TO VTOAOUTO GTO
Aoyaplacpud DR (AOym tov GuvadlAay®v HEGO 6TO KOTOVEUNUEVO KOTAGTLYO) UTOPEL
va unv ovtikatontpilel to akpiPéc vwdAouro mov £xel oty TAateopua Tov blockchain.
O ovyypovicopds TV LTOAOIT®VY TV 0VO AoYapPlUGU®OV o€ KB Tpdmela cupPaivel oTIg

TEPMTMOCELS TOV 1 Tpdmelo aviipetonilel TpofAuato peuoTdHTNTOC.

Ot 1pdmeleg umopoHV vo, LIropovV va vENGOVV 1) VoL LELWGOLV TO VITOAOITO TOV
Aoyaplacpuod DR kotd v otbpkela tov opopiov Aettovpyiog tov MEPS+ evd
UTopovV va dotnpodv VIOAOIMO GTOV GLYKEKPUEVO Aoyaplacpd kob’ OAn v
duapkewa g pépag. Emiong oto cuykekpipévo Aoyaplacpd n mpoundeio etvor pndevikn
oe avtifeon pe tovg voAomovg Aoyoplacpovs oto MEPS+. Téhog, ot cuvaliayécg
EVTOG TOL KATOVEUNUEVOL KATAGTIYOV UTOPOVV vaL yivovTot ko’ OAn v O1dpKelo TG
pépag. e mepintmon Hetapopds tov vroioinov and To DR oto RTGS Aoyaplacud, to

YNoakod vopuepo oto topto@oit tov oto blockchain kataoctpépetar (Deloitte, 2016).

4.2.1.1 H 0p)lTEKTOVIKY] TOV SIKTVOV

270 TOPAKAT®O GYNUO QOIVETOL 1 OPYITEKTOVIKY] TOL OIKTOOL KOl TPOTOG
GUVOEDNG TMV SPOPETIKOV TPATECIKAOV GLOTNUATOV KOl TOV YPNOTOV UEGH GTO
dikTvo KaBmg Kol 0 TPOMOG OAANAETIOPAONG TV CLOTNUATOV Yo TNV ETTELEN
GLVOALOYDV OAAG Kot TNV avEopEImoT Tov TocoD oL Bpioketal 6to Aoyapracud DR
10V KdOe ypnuaToToT®MTIKOV WpLatos. H cuykekpipévn mhateopua eivar Baciopévn
otnv apyrtektoviky tov Ethereum. H MAS Swyepileton dvo koppovg evtdc tov
blockchain v dilot 8 kouPot Bpickovtol og avtictoyo apOud Tparneldv/ypnoTmV.

To chvoro TV cuvorlhaydv eivon eppavég pésa oto diktvo (Deloitte, 2016).
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Yynuo 4.1: H apyrtektovikn tov diktvov oto Project Ubin Phase 1 (Deloitte,
2017)

H Sadwcacio mov Ba mpémel vor akoAovBnoel va xpnNUATOTIOTOTIKO {dpLUA Yo VO

LETOPEPEL TO VTOAOITO GTO AOYOUPLACUO TOL EVTOG TNG TAATEOpUOG Efvor 1) €€NG:
1. 1o Eekivnua e nuépag yivovtor dVo depyocieg

a. To kepdioto mov PpiokeTon ¢ TAEOVAGUA GTOV AOYaplacid Tov yprotn A

petapépetot oto Aoyaplacud RTGS

b. O ypnomg A otélvel aitqua oto cvotue MEPS+ yio v omootodn
Kepoloiov omd 1o Aoyaplacpd RTGS oto loyoapiacud tov Blockchain
Aoyoprocpo. To moocd Oa otarei oto Aoyoploopd tov oto blockchain
(xxxx0800). I'o. Tapaderypa OEXet v, petapépet 300 doddpio. H MAS eléyyet
av VIAPYEL TO avaAoyo mocd otov Aoyaplacud RTGS yuo va petapépst 1o
avaioyo mdéco oto Aoyaplacud tov Blockchain mov Asttovpyei wg exéyyvo ya
T0. yMoelokd vopicpoto mov o €k00000V GTO TOPTOPOAL TOV. ZMUOVTIKY|
nopatipnon givatl 6Tt | petopopd omd to RTGS oto Blockchain Aoyapracud
yivetal gwovikd, oniadr] onAmdvetor to OGO mov emiBvuel o ¥pPNoTNG Vo

LETAPEPEL GTO TOPTOPOAL TOL oTNV TAaTPOpua Tov Blockchain.
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2. H MAS &kdidetl to avtiotoryo mocd o€ Yynelokd VOUGHO GTO TOPTOPOAL TOV
YPNOTN UE TNV XpNnon &vog €Evmvov cvpforaiov. H cuvvéyeia cvopPaivel evidg g
blockchain Tlateoppog.

3. O ypnotg A Ba kbvel GUVOAAAYEC e AAAOVG GUUUETEXOVTEG OTN EVTOG TOV
blockchain. T mopddetypo otédvet 30 doddpia Xiykamovpng oto ypnon B.

4, 2V mePInTOON AmOGTOANG KePaiaiov and tov A otov B 10 cvomnua tov
blockchain 6a oteilel tv TAnpoopia 610 cvotnua RTGS.

5. Oewpoviog 0Tt Vdpyel T0 avTioToyo Tocd otov Aoyaprocuov RTGS tov
xpNnom A, 10 mocd TV 30 dorapiwv Ba ypewbdel Tov Aoyaplacud TOV VM avTioToly o
10 1010 T0c6 Ba motwhel 010 RTGS Aoyaplacud tov B. A&ilel va onuetmBel 6t povo
10 MEPS+ emttpénetl v amootoAn Kepaiaiov.

6. To 810 Moo ypedvetar otov blockchain Aoyaplacuod tov ypnot A kot Théov
70 VLOAOUTO OV Exet etvan 270.

7. To 1610 mocd motwvetar otov blockchain Aoyapacpd tov xprotm B.

8. Y10 téhog TG népag, To vrdrowro Tov blockchain Aoyapracuov tov ypriom A
avanpocapuoleton (Deloitte, 2016).

Yynua 4.2: Ot cuvarrayég oto Project Ubin Phase 1 (Deloitte, 2017)

4.2.1.2 Mapatnpioesis yo. TV TpdTN @aon tov Project Ubin ko pellovrikoi
oTo) 0L

H npdn pdomn tov cuykekpyévov yyelpnpatog Oempeitan emtruynpévn Kadog
KOTAQEPE VO, ONUIOLPYNOEL Mol TAUTQOPUE GUVOALOY®DV YPNCILOTOIDOVTAS TNV
teyvoAoyia tov blockchain kot TopdAAnia vo Ty GUVOEGEL e TO VIAPYOV COOTNLLO
MEPS+.

2V PO PACT] TOV EYXEPNLOTOG OEV TOPATNPNONKE MGTOTIKOG KIVOLVAC

KaBmG T0 yMeaKo voucua ekdidoviav o kb mepintmon ond v Kevipikn Tpdmrela

55

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 09:36:22 EEST - 3.144.111.108



OV TPONYOLUEVDG €lxe OeopevoeEl TO avTioToyo moco. QoT1dc0 amotteitonr m
dNUovpyict TOL AVTIGTOLOV VOUIKOD TANGIOV TTov Vo emPBERatdVEL OTL | CLVOALYEC
o YNOKo vOpucpo gival 10000VOUEG HE TIG CUVOAAAYEG o€ GLUPATIKO VOUIGLLL.
EmumAéovv ot tpdmelec ¥pniuotodotodv KaOnUepva TIg oVOUEVOUEVES TANPOUEG TOVG
og pio akabapiotn Baon TAnpoudv (gross basis), dev vdapyel Kivovvog peveTOTNTOG
otV mhotedppa Tov blockchain.

[MopdAinio, emitedydnke 1 OTOYKICTPOON TOV GUVIALAYDOV OO GHOTNUA
MEPS+. Qotdc0 tifeton to epdTUA KOTE TG OPUOTNTAG TOV TEYVOAOYLOV KOl TOV
EPYOAEI®V TOL ypnNOoLOTOMONKAY Yl TV Onpovpyia TG TAATEOPUHOS KOOMG
OVTILETOTICONKOY  OPKETEG TPOKANCELS KATO TNV OldpKel TG OMuovpyiag.
INUaVTIKEG TOpaTNPNOELS Elval Emiong 1 avaykn Yoo GUVEYT] GLYYPOVICUO UETOED TMV
KOUPOV Kol M KPLUTTOYPAPNOoN OA®V TO®V GUVOALNYMOV YlO. TNV TPOCTOCIO TNG
WOOTIKOTNTOG.

O1 pedhovtikol oToOYOL Ylo TIG EMOUEVES PACELS TOVL EYYEPNILATOG glvar ot €ENG:
1. H oavryetomon tov teqvikov (NmMUAtov A0y®m NG «OvOPLOTNTOS) TMV

TEYVOLOYLOV (KOl TOOVMG 1) YPNOT SLUPOPETIKMV OPYLTEKTOVIKDV).

2. H dnpuovpyia gvdc diktdov mov yio v deknepainorn cuvailaymv titAov (Deliver
versus Payment)

3. H dnuovpyia gvdg diktvov dtacvvoplakdv cuvairayov (Payment versus Payment)
peta&y g Zrykoumovpng, tov Kavaoda, tov Xovyk Kovyk kot mBavdg kot g
Avotpariag, Tg Kivag kot g Ivdiag.

4. H owlaymyn oebvodg épevvag Yoo TIC VOUICUATIKES, PLOUICTIKEG KOl VOUIKES
EMATAOGELS TOV YNOLOKAOV VOLUGUATOV (LE TPOTOPYIKO GTOYO TNV GLVEPYAGIa LE TO

avtiotoyo eyyxeipnuo «Japser» mov de&ayetar otov Kovadd) (Deloitte, 2016).

4.2.2 Agbdtepn @aon tov Project Ubin

X1 debdtepn eaon tov Project Ubin, mov die&nydn amd v Nowopatikn Apyn
g Zykoamovpng o€ cvvepyosio pe v ‘Evoon Tpanelov g Ziykamodpne, 060nke
gupaon oty onuovpyion €vVOG  KATOVEUNUEVOL UNYOVIGULOV TPOCTUGING TNG
pevototntog (Liquidity Saving Mechanism) kot otnv dtoetipnon g WmTIKOTNTOG
petall TV TpaneliK®V GUVIALAY®OV. ZVYKEKPUEVE ONULOVPYNCAV TPELS SLOPOPETIKES
TAATQOPUES KOTAVEUNUEVOL KATAGTIXOL POcIoUéveS oTIC apyltekTovikég Toy Corda,

tov Hyperledger Fabric kot tov Quorum (Accenture, 2017).
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Ta tplo TPOTOTLIA. ATOSEIKVOOVY TNV SVVATOTNTO EKTEAEONG TOV POCIKOV
AEITOVPYLDOV EVOC GLOTHOTOG Gpecov dlakavoviouod og cvveyn ypovo (RTGS), dmwg
N HETOPOPA KEPaAaimv, o unyaviopuds avapovig (queuing mechanism) kot n Avon tov
adegodov (gridlock resolution) oe SloQOPETIKEC TANTOOPUES HE  OLOPOPETIKES
OPYLITEKTOVIKEG EVOD avTILETOTILOVY Ta TpoPANHaTa EVOG KeEVTPIKoD cvothpatoc RTGS
onwg ™V mepintmon povadikod onueiov amotvyiog (Single point of failure).
[MapdAinlo, ekpetarievetar ta Pacikd mieovektipoto evog blockchain mov givar m
ACPUAELD TOV TANPOPOPLOV AOY® TNG KPLITOYPAPNONG Kol 1) AUETAPANTOTNTO TOV

EMKVPOUEVOV cuvailaydv (Accenture, 2017).

4.2.2.1 H Mon tov adegodov (gridlock resolution) kar ov pnyavicpoi apoctacio
pevetotyrag (Liquidity Saving Mechanism)

2TIC TEPIMTAOGELG TTOL 01 TPATELES aVTILETOTILOVY TPOPANLLATO PEVCTOTNTAG LE
amoTEAES O VO KABLGTEPODV TNV SEKTEPAIMON TOV NATPATECIKDOV CUVOAAAYDV KO
dnpovpyovv pia cepd avapoving. Avtictoya N kabvotépnon e TANPOUNG amd TNV
tpaneCo A otv B pmopel va dnpovpynoet mpofAnUate Kot oTnV pELGTOTNTO TOV
VEOAOUT®V TPATELDV EVAD GLYVO POVOUEVO glval N avaKOKA®on ¢ pevotdotroc. H
nepintowon ovty ovopdletor gridlock. H Abon tov €pyetan péoo amd 10 choThuHO
SKAVOVIGLOD G€ TpayHatikd xpovo to omoio dwyepiletar n Kevipwn Tpdhmelo.
Onwg mpoavagépnke to 1010 oydel Kol oty mepinTmon g Ziykamovpns. 'Evog
TPOTOG EMAVGNG TOL GLYKEKPIUEVOL TPOPANLLATOG EIVOAL O UNYAVICUOS TPOGTAGING TNG
pevototnrag (Liquid Saving Mechanism). Xto oynua @aivetar éva omAd gridlock
oevaplo ot1o omoio cvppetéyovv 3 tpdmeleg ol omoieg OV £QOLV TNV OTOPAITNTN
PELGTOTNTO Y10 VO TPOYUOTOTOCOVY TIG Tpelg cuvaAlayés. O pnyoviopog LSM
YPNOUOTOIEITOL Y10 TNV EXIAVGOT TOV TPOPANUATOS OTMG PatveTal 6TO oy, Xuvifwg
0€ QVTEG TIG TEPUTTMOELS O CLUYKEKPLUEVOS UNXOVIGLOG epapprdletar and v Kevipum
Tpanelo n omola €xel mAnpogopieg Yoo OAeC TG 00MYieq TANPOU®OV UETAED TOV
tpamelov (Accenture, 2017).

Yynua 4.3: To mpoPanua gridlock (Accenture, 2017)
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4.2.2.2 O otoyor G 6e0TEPNS Pdong Tov Project Ubin
Me v onpuovpyio T@V TPLOV TPOTOTHTOV YIVETOL TPOCTADELD AVTILETMOTICNG

KdALYMG TV €€NG KpLTnpilov:

1. H ymoewomoinon tov cvvodlhayedv RTGS pe v ypnion tov ynelokov

VOHGHaTOG

2. H xatavepunpuévn dayeipion tov dwdikaciov yopig va vrdpyel n nepintwon

povodikov onueiov amotuyiog

3. H dwyeipion g ovpdg avapovig Tov TANpou®y HEco amd Ty onpovpyio
€VOG GLOTNHOTOC OV Bl EMTPETEL TNV 1EPAPYNON, TNV STNPNON KLl THV OKLPOGCT)

TOV GUVOALAYDV.

4. H 1010tiKoT 10 TV GUVIALAY OV ATOTPETOVTOS TOVS U GUUUETEXOVTES OO TNV

TPOGPACT GTIS TANPOPOPIES TMV GUVAALAYDV.

5. H op1oTikdTTa TV S10KOVOVICUOV TOV TANPOUDYV.
6. H PeAtictonoinon tng pevotdtrag pésa and v enilvon tov tpofAnudtov
gridlock.
Decentralization Digitalization Payment Queue Liguidity
of Processing of Payment Handling Optimisation

recoun [ Slrce v Gridock

Privacy of transactions

Settlement fnalty

Versioning

Yynua 4.4: To kpiTiplo. TPOG AVTILETOTION oThVY deVTEPN @don Tov Project Ubin
(Accenture, 2017)

4.2.2.2 H mhateoppa Corda

H mloatedpua Corda givar pio mhot@dppa mov ypnouonolel Tny texvoroyia Tov
KOTOVEUNUEVOL KOTACTLYOV Kol €€l OYeO0OTEL KUPIMG Yo TNV EPOPUOYN TOL GE
YPNUOTOTICTOTIKA 10pOpata. 'Exel oxedlaotel yio tnv katoypoen v dayeipion Kot
TOV GULYYPOVICLO TOV GCLUUPOVIOV HETAED TOV CLUUETEYOVIOV TAPEXOVIAS TOVG

WOOTIKOTNTO, GTIG GLVOALAYEC. ZVYKEKPIUEVA, OEV ATOCTEALEL TANPOPOPIEG GE OAOVG
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TOVC GUUUETEYOVTES OALAL GE OGOVG GLUUETEXOVV GTNV GVVAAAAYT. Owg paiveTol 6To
TOPUKATO GYNLO, Ol CUVAALAYEG TOV TEGGAP®V KOUP®V Oev glivarl peavig oe OAOVG

(Accenture, 2017).

T— —
3 5

*

e e

Yynuo 4.5: To diktvo Corda (Accenture, 2017)
Ot kopPot Tov GueTHUATOG Eivat ot €ENG:

1. Ot Bacwkoi koppot evog cuetipatog Corda eivar avtoi tov tpareldv kot Tng
MAS o1 omoiot dnpovpyodv ta £Eumva cupuPorata péca amd o «CorDapp» kot
amoOnKevOVVY TIC GVVAALAYEG TTOV £xovV emTevyDel aALd Kot TIG VITOAOUTES
GUVOAAAYEG IOV £XOVV UTTEL GTNV OVOLOVY|] MG DTTOYPEDCELS TTPOG TIS AAAES TPAmTECES.
2. O kouPog mov Aertovpyei g «cvpPoratoypdpoc» (Notary node) kou givon
avTOG OV EMPEPODVEL TNV VTTAPEN TOV AVAALOYOV KEQOAOIWOV GTO VITOAOUTO TNG
TpameCog yio TNV eMiTELEN TNG CLVAALAYNG. ZTNV CLYKEKPUEVT TEPITTMOT Elvan £vog
®o1d60 oV gival anapaitmro va givar n MAS.

3. Téhog vdpyet £vag Tpitog kKOUPOg ToL Asttovpyel MG SLoYEPIOTIG TOV
ONUOGLOV KAEWLDVY OV YPNGYLOTOL0VVTOL Ao TIS Tpameles Kot TV dievBiveewv IP
Y10 TNV TOVTOTOINGT TOVG. XOAPAKTNPLIOTIKO TNG GVYKEKPLUEVNG TAOTPOPLLOG Elvar 1
£K000M VEOL ONUAGLOV KAEWD10DU Yo KAOE VEQ cuVAALAYT| Yl TV STRPNON TNG

avovLpiog HEGH GTO GUGTN A
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Yynuo 4.6 : Aopn tov diktvov Corda (Accenture,2017)

4.2.2.3 H mhateoéppa Hyperledger Fabric

To Hyperledger Fabric givot pio mhot@dppo mov xpnoiponotel Ty texvoroyio
tov blockchain mov vrootpiler mv ypnon éévnvav cvuPorainy. Emtpénel otoug
YPNOTEG VO INUOVPYOVV «KOVAAMO» UETAED GUYKEKPIUEVOV GUUUETEXOVIMV KOl VO
dNpovpyovv Egxmplotd Katdotiyo oe K0be mepimtmon divoviag mAnpoeopieg puovo
OTOVG  OLUpETEYOVTEG otnpiloviag TNV WIOTIKOTNTO TOV  cLvoAlayodv. Ot
OUUUETEYOVTEG EMKLPMVOVYV TNV GLVOAANYN KOl OTNV GLVEXEW O KOUPOg mov
Aertovpyel ¢ TAEWVOUNTAG OTEAVEL TNV TANPOPOPIA GTOVG VITOAOUTOVS KOUPOLE TOV
GUUUETEYOVV GTO GLYKEKPIUEVO KOVOAL Yoo TNV €YKpPon NG cvuvoAloyng. Omwg
eaivetol oto mapokdto oynua n tpanelo A £xet Tpia S10popeTikd apuEidpopa Kovailo
pe to omoio. cuvoéetar pe TIg vorowmeg Tpanelec. [MapdAinia cvppetéyel oe 0o
Kavalo yuo v petagopd keporaiov (funding channel) kot éva kavai copymeiopon
(netting channel) mov Agttovpyodv wg éva morvpepéc kavair (multilateral channel) mov
aLEAVEL TOV EAEYYO KOL TNV OVIXVELCIUOTNTO TOV GLVOAAAY®OV HEGO GTO OIKTLO

(Accenture, 2017).

60

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 09:36:22 EEST - 3.144.111.108



Yynua 4.7: To dixtvo Hyperledger Fabric (Accenture, 2017)

2mv ovykekpévn mepintoon n MAS coppetéyetl kot oe Ol To KOVAALD,
ONAodn ko ota ApEIdPOU KOl GTA TOAVUEPT) KAVAALL, Yot TOV EAEYYO Kot OA®MV TV
cuvollaydv péca to diktvo. H coppetoyn g ota apeidpopo Kavaiio £xel oG 6TOX0
70 SLOKOVOVIGUO T®V d1ad1Kact®V 6To cevipto Tov gridlock epdcov Ppebei Adon oto

npoPAnua (Accenture, 2017).
O1 Bacucoi kopPot Tov dktvov eivar ot €€Ng:

1. O xo6ppog mov Asttovpyel ®C TAEVOUNTAG - ELEYKTNG TOV VEDMV GUVOAALYMV Kot

elvar vteLOLVOC Y10l TNV ATOGTOAT TV SEGOUEVAOV GTO AVTIGTOLYO KOVAAL.

2. Ot Paowoil képPor dnradn ot tpdmelec ko 1 MAS mov Onpovpyodv véeg

cuvaAlayés. Evtog tav kdppav vmdpyouvv:

e To chaincode onAadn ta éEvava cLUPOALE TTOV XPNCYLOTOLOVVTOL Y10 TV

onuovpyia Kot Tov ELEYYO0 TOV GLUVOAAOYDV.

e 'Eva apyeio mov dwoyepileton Tig TonTOHTNTES TOV VTOAOWT®V TPATELDV £TGL
wote va yivetaw n avayvoplon. To Hyperledger to ovopaler Certificate
Authority.

e O anodékng TV VEmV cuvollaydv mov ovudletar Fabric Peer, o onoiog

déyeton kau emeEepydleton Tic véeg cuvaldayég mov déyeton amd Tov Orderer.
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Yynua 4.8: H doun tov Hyperledger Fabric (Accenture, 2017)

4.2.2.4 H mhat@éppa Quorum

H mhateoppa Quorum eivar pio TAat@Oppo BocIGUEVT) GTNV OPYLTEKTOVIKT TOV
Ethereum. Yiobetei to mpotokoiro Raft yio v amobikevon tov vémv cuvailaydv
VO emTPENEl 6TOL KOUPOVS va dNUovpyovy 600 KOTAGTIYO £va OMUOGLO Kol Eva
1B1OTIKO 670 0moi0 amobnkevovy Oleg T suvarrayég (Quorum constellation) yo v
WoTkdTTe TOV cvvoriay®dv. Télog yioo v SaTt)pnon ¢ WIOTIKOTNTIS TOV
CUVOAAAGGOUEVOV KATH TNV LETAPOPA TOV KEQPAANI®Y V10OETEL TO TP TOKOALO ZEro-
knowledge security layer (ZSL) éto1 ®ote vo emituyydvetar 1 UETOPOPE TV
KePAAAiOV yopic va amoKaAOTTOVTIOL To GTOLXEID TV GUVOIALAGOUEVOV. XE OVTN TNV
nepintwon dev ypelaleTal KATow KEVIPIKY opyN Yol TNV EMTELEN TOV GLVOAAAYDV
EMOUEVOG LEIDVETAL O KIVOLVOG TOV opdAuatog evog onueiov (single point of failure)
(Accenture, 2017).

Ta Bacikn apyitektovikny Tov diktdov givon n e€Ng:

1. Ovxképpor tov tpamel®v mOL TEPLEYOLV
»  AvYo katdotiyo éva 1diotikd (Constellation) kot to dnpodc10 KOTAGTIYO
» Ta é&vava copPoroia

» To npwtdékoiro ZSL mov dtuc@arilel TNV ac@aAElo KATE TV S1APKELN TOV

LETAPOP®V KEPOAOIWV

» Tn Quorum amokevipouévn epapuoyn (Dapp) mov givar vrevOvvn yio v

ektéleon TV cupPorainv
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Yynua 4.9: H doun tov diktvov Qurum (Accenture, 2017)

4.2.2.5 O pnyovicpég avopovig TMV TANPOUOV

Otav pia tpanelo onpovpyel pio véa cuvarrayn aAld dev €xel Ta amapaitnTo
KeQAAaLa Yo TNV dnpovpyio T SlEKTEPAIMOT TNG OVTH UIAiVEL GE pio AloTO VOLLOVIG
&xovtag enlyvaon OA®V TV gloepyOpevaV Kot &epyduevov TAnpoumy. Otav arnoktd
TNV amopPaiTNT PELGTOTNTA N GLVOAAAYEG JlEKTEPALDVOVTAL BAGT TNG CEPAS TOV
VIapyeL o avT TV Alota. QoT1000, 0t cuvarrayic ywpilovtor ce 6V0 Katnyopieg
VYNNG  TPOTEPOUIOTNTOS Kol  KAVOVIKNG  mpotepotdtntoc. Ooeg  ocuvoriayég
xopokINPilovior g GLVOALAYEG VYNANG TPOTEPOLOTNTOS OLEKTEPOLDVOVTOL TPMDTES
EVAD 01 VTOAOITEG TNG KOVOVIKTG TPOTEPALOTNTOG dlEKTEPAIDVOVTAL BAcEL TG AoTog
avapovns. Téhog, n ke tpanela £xel Tnv dvvatdtta vo aArdEel v Katnyopio piog
GLUVOAAAYTG TTOVL Ogv €xel OlokmepAl®BEL 1 Vo TV aKLVPAOGEL. Ze KAOE OPYITEKTOVIK|
YPNOLOTOLEITAL £Vag SLAPOPETIKOG olyOp1Opog yio v eniivon tov gridlock ympig
TapaAANAa vo. dnuovpyel EAdelpna og kavéva and tovg cvpuetéyovteg (Accenture,
2017).

4.2.2.6 Topmepaopnoto Ko HEAAOVTIKOL 6TOYOL TG dsvTEPNS Paong Tov Project
Ubin

Ta ovumepdopata g dedtepng eaong tov gyxelprnatog Ubin deiyvouy Ott
VILAPYEL OLVATOHTNTA YPNONG EVOG GUGTNUATOG KOTAVEUNUEVOD KATAGTIYOL Yol TNV

aVTIKATAOTOON TOv KeVIpkoy ocvotiuatog RTGS mov dwyepileton n Kevipn

63

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 09:36:22 EEST - 3.144.111.108



Tpamela ¢ Zrykamovpns. 261000, TiBevtal Kdmoleg mapatnpnoelg Tov Oa Tpémet va

avaivBolv TEpUITEP® OTIS EMOUEVESG PAOELS TOV gyxelprnatog (Accenture, 2017).

1. H avtoyn tov d1KTOOV Yo TNV KOl TO EMIMEDO ETOYUATNTOS TOV TAPOYWOV VINPECIDV
«ovvvepovy (cloud services): Av kot Bewpntikd dev dnuovpyeitor TpoOPANUO ot
nepintowon wov €vag kOUPog avtipetomilel TpofAHato GLVIESIUOTNTOS 1 GALY
TeYVIKE TpoPAnpata Kabdg ta dedopéva dtapotpdlovtol oe OAOVS Tovg KOUPOLGS
KOTL TOV ETTPETEL TV YPIYOPT ETAVAPOPE TOV GTO GUGTNHO. 2G6TOGO, OmALTEITOL
TEPUTEP® LEAETT] Y10 TNV OVTOYT] KOTOVEUNUEV®OV GLUGTNUATOV. TO GUYKEKPIUEVO
gyyeipnua ypnoyomombnke ot vrodouég cvvvepov g Microsoft. o v enitevén
™G Aertovpyiag TOL cvotnuotog kpifnke omapaitmn 1M evioyvon g
AertovpykdTTOG TOL GUVVEPOL ot OfpoTa oyeTwkd pe TNV Olaxeipion Tov
ePPEALOVTOG, TV TAPOKOAOVONOT TV O100IKAGUOV KOl TNV ETAVOQOPE GE

TEPINTOON COUAUATOV.

2. Me mVv mpocOnkn £vOG KATAVEUNUEVOD KOTAGTLYOV GTO GUGTNLA OLUKOVOVIGHOV
cuveyng xpdvoL emTuyyaveTat 1 Asttovpyio Tov kb’ OAN TNV SLIpKELL TG UEPOG.
H ovykexpipuévn dwdikacio givar dtaitepo @@EAUN Y10 TIC TEPIMTMOGELS TOV
SLIGLVOPLOKMOV GUVOALOY®V OOV TO. MPAPLO AEITOVPYING TOL GUGTHUOTOC GE
dAleg yopeg, Omwg tov Koavadd, sivar dwgpopetikd. [MapdAinia to cvotnuo
eMTPENEL TNV EMITELEN NATPATECIKAOV GUVAALAYDV OKOUN KO OTIG TEPITTMOGELS TOV
Kémolol ypnoteg dev elvarl evepyol. QoTOCO G€ €V GUGTNUO OLOKOVOVIGLOD GE
ouveyT XPOVO OV JEV AEITOVPYEL GE CLYKEKPILEVEG DPEG TPEMEL Vo dlevbetnBovy
Bépata Onmg 1 LeTAPOPE KEPOUAAI®V TOV SIEKTEPALOUEVOV GUVOALAYDV LEGO GTO
KATOVEUNUEVO KATAGTLYO TEPA OO TIC MPEG AELTOVPYING (KOl GE AALEC TEPUTTAGELG
oG TG apyieg), T KOGTN GUVAAANYNG, KOl Ol SLUPOPETIKES KATOANKTIKEG MPEG

UETOED T®V TpaTeElDV.

3. Me v xpnomn evog amoKeEVTIPOUEVOL UNYOVIGHLOD TPOGTAGIOS TS PELGTOTNTOGS TTOV
vioBemOnke oty cvykekplévn @Aaomn emtevyOnke 1 AOoM Tov TPOPANUATOG
gridlock. e avtd 10 oTAd0 av Ko 1 oLYKEKPuEVN dladikacio Kpivetat
emtuynpévn, oe mlavn peyéBuvon tov cvotipatog givarl mbavn n ovénon tov
xpOvoL enilvong Tov mpoPAnpotToc. Amotédecpo avTng TG kabuotépnong ivor n

KaBVoTEPN O TOV S1OKOVOVIGUAV.
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4. To emimedo YPNOTIKOTNTAG LG KOTAVEUNUEVIC TAATPOPLOG SLOPEPEL LETOAED TOV
YPNUOTOTICTOTIK®OV WOPVUATOV AOY® TOV O0POPETIKOV OYKOV GUVIAAAYDV GE
KaOe mepintmon. Emopévmg ta kivntpo ylo Ty £yKoTAoTaoN Kol TV Xpnomn evog
KOpuPov og Kamoteg meputtdoelg tponeldv pmopel va elvar petopéva. Emumiéov 1o
KOGTOC dttpnong evog kOpPBov pmopel va givol avaoToATIKOG TOpdyovTos Yo
KOTO0VG a0 TOVG GCULUUETEXOVTEG. XTI emOuevec @doelg Ba eetootel 1O
EVOEYOUEVO £VOG GUOTNUATOG OOKAVOVIGULMV GE GLVEYN XPOVO pe VO KaTnyopieg
APNOTOV, AUEGOVG KOl EUUEGOVS. TNV TEPIMTOOT VAOTOINGT UI0G TAATOOPLAG LIE
000 Kotnyopieg ypnoT®V amouteiton 1 VIOBETNON TOATIKOV KOl GCUUPOVIDV CE
eninedo vanpeoidv (service level agreements) petald tov ocvupeteydviov £1ot

MOTE VoL UMV OIVETOL OIKOVOUIKO TAEOVEKTNILOL OTIG LEYAAVTEPES TPATELES.

5. ZT0 KOTOVEUNUEVO GUOTNLO SLOKOVOVIGUMV GE GLVEXN YPOvo KaOe Tpdmela etvan
vevBUYN YL TV GLVTHPNOT KoL TV VROGTHPEN TV KOuBwv, dnAadn tov
eEoMMG O KOl TO AOYIGHUIKO TOV KOUPOV, Yo TV S1aThPNon TNG AEITOVPYIKOTNTOG
Kol NG otofepdTNTOG TOV GUCTNUOTOG. X& OVTA GVUTEPIAaUPAvOvTOL N
Aertovpykd Bépata Ommg Bépata acpdietag g TAaTedppag Kot avafaduicels tov

AOYIGUIKOV 1 TOV £E0TAMGLOV.

6. Me v dnpovpyia €VOG GLGTIHLATOS SOKAVOVIGLOD GE GLVEYN XPOVO Paciopuévo
otV te)voroyia Tov blockchain, o podog g Kevepikng Tpdneloac g Stayeiptotig
€VOG KEVIPIKOL TOV GLGTNUATOS TANPOUMY 0V Kpivetal amopaitntog kabng ot
Olo0IKoGieg KO TOL OEGOUEVE OITOGTEAAOVTOL GTOVS GUUUETEYOVTIES UEGO OO TO
Katavepnuévo Katdotiyo. H vioBétnon evoc Katavepunévon GUGTHHATOG LEUDVEL
TO KOGTOG KOl TOVG TOPOLS TOV OMOLTOVVIOL Yl TS KOUOMUEPIVES SLOOIKAGTES.
Q061660 dev Katapyeitar 0 POAOG TNG MG «EMOMTING» YO TNV OGOAAED KoL TNV
OTOTEAEGUATIKOTNTO TOV GUVOAAAYDV KOl TOV OLIKOVOVICU®V. ZVYKEKPIUEVA

amoteito:
» O éheyyog TG PEVLOTOTNTAG TOLV GLGTHIATOG.

» H dwoediion g o6100epOTNTOC TOL GLOTHUOTOS KOOMDG Kot TOAVES
dopbaoelg N aArayég 610 AOYIoUIKO Kol ToV eE0TAMOUO TV KOUP®V KoL 1
owayeipion TV coppetexdvToV (0TS 00NYieg Yo TNV Asttovpyia Kot TV

gloaywyn véwv 1 apoaipecn KOUPwv).
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» H £éxooom cvoppovidv ce eninedo vINPecIdV HETAED TV GUUUETEXOVTWOV
puéoa 6To JiKTLO.

» H enilvon mboavov aviumoapadécewv eviog Tov dikTHOV.

4.3 XapoKTNPLoTIKG TOV O10Q0PETIKAV Katnyoprt®Vv Tov Blockchain

[Ma v avédivon Tov BaciK®OV YopaKTNPICTIKOV YIVETOL OVOPOPH TOV YEVIKOV
YOPOKTNPLOTIK®V NG TeYVOAOYiag Tov blockchain. Baoetl thg avaivong tov Nakamoto
(2008), o Owpopacpog piog wkowvig Paong oedopévov oAb kot OhoV TV
KoV 6€ aVTO Eival i6mG T0 o SlaKpltd yapaktnplotikd evog blockchain
OIKTOOV, OTOLEIO OV EVIGYVEL TNV OOPAVEID MG TPOC TNV OEKTEPOLMOT T®V
ocuvollaydv péca oto diktvo. Tapdiinia n advvapio aAhayng 1 T@V dedoUEVEOV

dNUovpyoLV o opeTaAPAnTy Pdon dedopévov.
4.3.1 Public Permissionless blockchain

4311 Xapoxktnprotikd mhat@oppdv public  permissionless blockchain
TAUTPOPUOV
O Evans (2014) ava@épet 6Tt OAEG Ol KOTOVEUNUEVEG ONUOGIEG TAATPOPLES

TANPOUOV EXOVV TOL EENG YOPAKTNPLOTIKA:

1. Booilovtatl 610 d1adikTvo kot cvykekpipuévo oe 6covg BELovv va dtbécovv v
eNeEEPYAGTIKT 1GYV TOV VTOAOYIGTI] TOVGS Y10 TNV AELTOVPYia TOVG (Y®Pig vo vdpyet
TEPLOPICUOG WG TPOG TNV GLUUETOYN) o€ avtifeon pe GAAeg TAATEOPUES TOL

XPNOLOTOL0VV 11mTIKG dikTva (Omwg 1 Visa).

2. 'Exovv éva mpmTOKOAAO TO OTOi0 €ivol AmOPOITNTO Yol TNV HETOPOPE TV
vopopdtov kot Ty amobfikevon tovg oto blockchain to omoio Poociletar oty
Kpurroypapio (Omwe Exel TEPLYPOUEEL 6T OEVTEPT] EVOTNTA Y10 TNV TEPIMTMOOT TOL
bitcoin) dnuiovpymdvrag £va diktvo to onoio . [TapdAinia coufdrel otny emitevén

cuvaiveong HEca g aVTO.

3. Tlepiéyovv ta ekovikd VORIGHOTO TO OTTOi0 ¥PNCUYLOTOLOVVTOL Yo TNV HETOPOPA

a&logc.

4. Ymapyet éva avtomodoTikd GOGTNIO TO 0Toio ovTaUEIPEL OGOVG GUUUETEXOVY TNV
amofNKELON TOV GLVOAAAYDOV Yot TNV ENEEEPYUCTIKN 1GYV KOl TOVS TOPOLS TTOV

O0TTAVOV.
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5. Xpnoomolovv &va avorytoh KOOKe AOYICUIKO ETITPENOVTAG ONANOT TNV YPNOoN

TOV KOl TNV GLUUUETOYN TNV eneEePYacio Tov amd Tov Kabéva.

6. To ocvotua dakvPEPYNONG MOV ¥PNGIULOTOIOVV Vol TOPOUO0 HE OVTO TOV

avorytoh kdowKa kal facileton kupimg oe e0elovTEG Yia TNV EEMEN TOVL.

7. EmmAéov o€ avtd umopei va mpootedei ) SuvatdtnTa TG AmdKPLYNG TV GTOLYEI®V
TOV YPNOTOV HECH TNG KPLTTOYPAPIOG KOl GLYKEKPIUEVO TNG TEXVOAOYING
OMUOG10V/11®TIKOV KAEW100. H cuykekpuévn texvorloyia emTpEnel T 10T pnon
™G avovopiog péca 6to dikTvo, KaBMS dev VILAPYEL KATO0G KEVIPIKOS TAPOYOG
OV VO, EAEYYEL KOL VO TOVTOTOLEL TOVG XPNOTES TV TAATPOpU®V. [TapdAinia n
duvatoTNTo YPNONG TOAAUTADY KAEWUDV OVGKOAEVEL OKOUN TEPICCOTEPO TNV
TavTonoinon Tov ypnotav. Emopéveoc evd ot cuvoliayég etvar gppavig otov

kaBéva, 1 T TOTOINGN TOV ¥PNOTOV Eivol TPAKTIKE adHvaTH.

4.3.1.2 MMieovektipata g xpfong public permissionless blockchain ahat@oppdv

To Pacwkd mheovéktua puog public permissionless blockchain eivor n
ETOUOTNTA G TTPOG TNV XPNOT Yo TV €miTELEN TV cLVoAAaydV. [Tpdkertar dniadm
Y10 £TOWUEG TAUTPOPLES OTIC OTOIEC O YPNOTNG UITOPEL VO TIC YPNOLUOTOUCEL EPOGOV
Jtbétel TOPTOEOAL INAadn €var dNUOcIo Kot €va 10TIKO KAEWL. Xe KAmoleg
TEPIMTMOGELS TO KOGTOG GLVOALNYNG pmopel va etvar YounAd Kot 1 ToydINTO TOV

CUVOALAYDV AVENUEVT GE GYECT LE TOVG CLUPATIKOVS TPOTOVG GUVOAALYDV.

4.3.1.3 Mewvektipare g ypnons public permssionless blockchain dwktdwv

To pelovektiuata twv public permssionless blockchain diktoov eivar apketd
Omwg avaAbovTal 6TIG EnOpEVES Tapaypdeovs. Ta Pacukd mpoPAnuate piog TETolog
TAATEOPLLOG ATOPPEOVY KOTA KOPLo AdY0 pe TNV EAAELYT) KEVIPIKNG apyNG, TNV EVTovn

e&apnomn amd Tig TEYVOLOYIES TNG TANPOPOPING KOl TNV OVOVLLLIO TV YP1OTOV.

H onpovpyia evog S1ktvov mov 1 eUmeTocuvN LETAED TMV GUUUETEXOVI®V OEV
etvar amapaitt €xel Op®G Kol apketd petovektpota. To TpmTOKOAAO Guvaiveong
Proof-of-Work mov ypnowonoleitor 6e avtéc TG MEPMTOOELS TOL AvVOADONKOV
onuovpyel mpoPAnuata oy peyéduvon Tov OIKTLOL KOU GTNV TOYVTNTO TOV
ovvoAloydv. Xy mepintwon tov bitcoin mapdyston kotd péso 6po 1 block ava 10
Aentd. [TapdAinia 0 aplOpog TV cuvaAlaydv Tov enelepyaletan eivon mepimov 2 avd

devteporento. To mpdPfAnua eivor eppovég av ocvykpbet pe to aplBud dwayeipiong
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ovvolloydv ¢ Visa mov vmoloyileton mepimov ot 4000 cuvvorhayéc ava

deVTEPOAETTO.

H ovveyng peyébuvvon evog public permissionless blockchain dnuiovpyei évrovo
AVIOYOVIOUO HETAED TV KOUP®V oL dtaryelpiloviot TNV S1odKaGio TS ETKVPMOOTNG
(Oniadn v depyacio Tov Mining). ITapdAinia, € cuvdLOoUO LE TOV 6TaOEPO HEGO
apOuod tov Tapayopevav blocks, n dadikacio tov Proof-Of-Work (dnAiadn 1 enilvon
TOV TTPOPANUOTOC TOL TEPLYPAPETAL GTO TPOTNYOVUEVO KEPAALA) YIVETOL EVEPYELOKA
damovnpn. Zvykekpuéva otnv mepintwon tov Bitcoin, n emoio katavdiomon
evépyetlag vrohoyiletor mAéov oe 24TWh mov avtictoyel oty €Tl Katavalmon

evépyetag olokAnpng g IpAavdiog (Quartz, 2018).

H dvokolia og Tpog TV Katavonor Tov TpOTov AEITOVPYING KoL T GULLUETOXN
0€ TAUTPOPUEG KPVTTOVOUICUATOV (dNAadN TNV oyopd KoL TV avTOAAMyY| TOVG) Yo
TOVG YPNoTES elvan £va. Baotko petovéktnua tov public permssionless blockchain. Avto

umopei vo 001 yNoel o€ mapavonoel Kot mihavég Cnuieg yuo tovg ypnoteg (ECB, 2015).

H éewyn Kevipwne Apyng, mov va eAEyyel to. Kpumtovouiopata, Omme ot
Kevipwéc Tpdmeleg wor 1o AeBvég Nopopotwkd Toapeio mov emtnpovv ta
YPNUOTOTICTOTIKA 10pvpaTe, dnpovpyel Kivddvoug ¢ mpog v yxpnomn tovs. H
ouvvéyelo. g Aertovpyiog tng o public permssionless blockchain mhoteopac
Bacileton kaBapd oy dapén Tov KOUPwV emtkbpmong (miners). Ta kivnTpd Tovg Yo
TNV GLVEYELN TNG TPOCPOPES TMV VITOAOYIGTIKGOV TOP®V TOL SBETOVY GTO GVLGTNUO
Baciletar povo ot otkovouika Kivntpa (dnAadn TV Topay®yn VE®V VOLIGLATOV Kot
T0. KOGTN GLVOAANYNG TOV GLAAEYOLV MO TNV GLYKEKPLUEVN OOIKOGIO) TTOV TOVG
TOPEYEL TO OIKTLO YWPIG VAL VILAPYEL KATOL0G OEGUEVTIKOG OPOG TTOV VO TOVG OEGHEVEL
Vo GUVEXIGOVY TNV SLoOIKAGIN. ZVVETMDS VILAPYEL TOAVOTNTO SUKOTNG TNG AELTOVPYiaG
vl TAGO GTIYUY| CPVOVTOG TOVS OIOKTIHTES TOV KPUITOVOUICUATOV LE VOUIGHOTO

avev o&lag.

H peiowon tov miners umopei vo enélbet kot amd dAleg dadikaciec Omwg v
dwadikacio Tov Hard-Fork. H dyvotla tov GUGTAHROTOC Yiol THV VTOAOYIGTIKT 16XV TOL
Katéyel o kabe kopPog eivar Eva onpovtikd petovéktnua. O Satoshi Nakamoto (2008),
onw¢ avélvoe oto White paper tov Bitcoin,n dwadikacio tov Proof-of-Work Baciletat
otV Tapadoyn 6Tt T0 O1KTVO TO PEYOADTEPO TOGOOTO TV KOUP®V eival «EVTILO)

(OnAadn ave tov 50%). Avtd onuaivel 6Tt 6g avtiBetn TEPIMTMOOT TO OIKTLO ATOKTA
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HOPOY| EVOG KEVTPIKOL GLOTHLATOG OOV io ovTOTNTA EAEYYEL TO LEYAADTEPO TOGOGTO
TOV KOUP®V. ZTNV GUYKEKPIUEVT] TEPITTMOON TIG OIVETOL 1] SOLVATOTNTA VO OITOOEYETAL
Kol Vo, omoppintel onoio cuvorliayn emiBopet eved €xel TV duvaTOHTNTO OKOUN KOl VoL
avTioTpéYeL mponyovueveg cuovariayés. H ovykekpiuévn Sadikoacio ovopdleton

enifeon tov 51% (51% attack) (Shin, 2017; Peters, Panayi, Chappelle, 2016)

H mBovomta ypeokomicg 1 KAOMNG VOUGOUATOV OO  OVTOAAOKTHPLO
KPULTTOVOUIOUATOV Elval £va vopKTO TPOPANUA GE OVTEG TIC TAATPOPUES UTOPEL VO
00MNYNOEL GE OMMAELN TOV VOUOUATOV TOV YpNoTdv tovs. Kabohg ta mepiocotepa
avToAlakTiplo dev emPAEmOVTAL OO KATO pLOMGTIKY apyf| eivor TOAD mBavd n
ATOAELDL OVTN Vo, givor PN avasTtpéyiun. XopoKTnploTiKe Topodelyato TETOIWV
TEPIMTOGEWV £lval M ypeokomnio Tov avioiiaktnpiov Mt Gox tov @efpovdpro Tov 2014
7OV 00NYNOoE 6€ amMAELN YIMAdmwV Bitcoin amd tovg ypNoTteg Tov ovTaALAKTNPio EVED
tov Iavovdpio tov 2015 kAdnnkav 19.00 Bitcoin oo to avialiaktnpio Bitcoin (ECB,
2015).

H éewyn Kevrpume Apymg, kabiotd adbvatn v enilvon v TepmTOceE®v
OTMG M U1 EYKEKPIUEVT] ATt TO XPNOTH GLVOALAYN, | LETAPOPE AaVOUGUEVOL TOGOD 1)
petagopd vopcpdtowv oe Adbog ypnotn. EmmAéov, n advvapio avoyvopiong tov
TopoANTT] KoOMG 1 cuvaAloyég yivovior pOvVo peE MV (pNom TG TEXVOAOYiNG
ONUOCIOV/IOIOTIKOV KAEWIDV 00NyobV C©E UN OVIIGTPEYIUN OTAOAEW, YO, TOV
amootoréa (ECB, 2015; Peters kau Panayi 2016; Peters, Panayi, Chappelle, 2016 ). X¢
otL apopd ta E&vmva cupPorara, 1 EAAEWYT puBeTIKoD TAdIciov 1| Kevtpikng Apyng
mov va, puOuilel v cvvVayN GLUPOANOKADY GYECEDY ONUOVPYEL EPOTILATO OC TPOG
NV XPNOTIKOTNTA TOVLG, 1OWITEPA OE TMEPWITAOCELS OLOPOVIOV UETAED TV

GUVOALOUGGOUEV®V.

Av Kol VEapYEL SPAVELD MG TPOS TIG GLVAALAYEG KABMG 6TO GHVOLO TOVG
amobnkedovTal 6TNV KoTovepnévn kat apetdpintn Baon dedopévmv tov blockchain
OLCLOOTIKA € OVTEC amofnKevovTol HOVO TO YELOMVLUO dNANOT TOV YPNOTOV
(ONAad” ot d1evBHVCELS TOV TOPTOPOADY TOVG) EVM VIAPYEL dVVATOTNTO YPNONG
nePLocOTEP®V Omd éva moptogoidv. H advvopio cdvdeong tov ypnotodv pe Ta
YELODVLLOL EMLTPETEL TNV YPNON TOV GUYKEKPUEVOV TAUTPOPUDV Y10 TOPAVOLDY Kol
SOM®V SLOOTKACLOV OTMC AYOPOTOANGIES TOPAVOUDY OVGIOV KOl EETAVILA XPMULATOV

(Southurst, 2015; Peters, Panayi, 2016).
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H évrovn e£dptnon tov permissioned public blockchain mAatpopudv and tig
TEYVOAOYIEC TNG TANPOPOPIKNG KO TV OIKTVMOV ONUIOVPYOVV glval Eva LELOVEKTIUOL
TOV OLYKEKPUEVOY TAaT@opudv. ITBava teyvikd mpoPAnuata oto dikTvo 1
TEPIMTMOGELS KVPepVvoEMBEGE®V glvar cuyvo povopevo. EmmAéov, oe eninedo yprotm
N OTOAEW TOV WOIOTIKOV KAEWIOV GTO OToiol AmoONKELOVTAL TO. KPUTTOVOLIGHATO
umopel v odnynoet o€ un avtotpiéyiun onmisld tovg (ECB, 2015; Peters, Panayi,
Chappelle, 2016).

‘Eva and ta Pacikdtepo TpoPANUOTE TOV KPUTTOVOLUGUAT®V &lval €VTOVES
ALEOUELMOELS OTNV cLVOAAAYHOTIKY a&la Tov vopucudtov. Otmg £xet non avaivdet
070 0e0TEPO KEPAAOLO, M TN Tov Bitcoin (ahAd kot yevikdtepa OTIG TEPIGGOTEPES
TEPIMTMOGELS KPLITOVOLUGUAT®V) 1| CUVOAAAYLOTIKY TOVG o&ia mapovstalel EvToveg
OVEOUELMOELS. ZVYKEKPLUEVA GE dLAoTNUO AyOTEPO TV 2 unvev (amd 16 Askepppiov
tov 2017 péypr 5 OePpovapiov tov 2018) 1 cuvarraypatiky Tov atia énece amd Tig
19.343,04% o11c 6.914,26$. To id10 1oyvel Kot yia ta k6ot cvveiraync. o v ida
nepiodo mapatnpeitol pio peimon oto péEco KO6ToG cuvaAlayng and 26,893% ota
6,193$.

Téhog, n duvatotnta e&epedhivnong Kot eAEyyov kdbe cuvalhayng péoa GTo
diktvo givar évag mepattépw AOYOG TOL AMOTPENEL TAL YPNUATOTIGTAOTIKG 1OPVUOTA TV
YPNOM ALTNG TNG KATNYOPioG TAATOOPUAOV V1ot AGYOLS WOIMTIKOTNTOS Kol TPOGTAGIOG
Tov cvvailayov. O Peter kor Panayi (2016) kdvouv avoeopd yio Ty onuacio g
dwfeoudTTog, TG aKEPUOTNTAG KOl TNG OCQAAEG KOl TNG WIOTIKOTNTO TOV
dedopévmv oe gtaupieg kat opyoviopovs. H dotikdtnta tov cuvarliaydv oev elvar Eva
ototyeior avtrg ¢ katnyopiag tov blockchain, kabmg ta ototyeio TV cuVEALAYDOV
dwporpdloviar 6 OAOVS TOLS KOUPOLG TOL dIKTVLOL, KATL OV BEtEL GE Kivouvo TNV
ACQAAELD. TOV TANPOPOPIOY TV cuvairaydv. [HapdAinio n dwbecipudétto TV
JEOUEVOV TV GUVOIAAAYDV GE OAOVE TOVG KOUPOVG QVEAVEL TOV KIVOLVO OKEPULOTNTOG

TOV OEOOUEV@V.
4.3.2 Public permissioned blockchain mhat@oppeg

4.3.2.1 Xapaxtnprotikd public permissioned blockchain rhat@oppucdv

Ta yapoktnprotikd pog public permissioned blockchain miatedppog sivat to
edne:
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1. H Aertovpyia tov Paciletor oe éva CLYKEKPIUEVO OlOXELPLOTH TOL €ival O

1010KTNNE TS (Omw¢ avaibnke otnv mepintwon tov Ripple)

2. Baoiletar, Ommg Ko oty Tponyoduevn Kotnyopio, GTNV KPLUITOYPAQia Yio TV
HETOQOPE, TNV amobNKeELOT Kol TNV cuvaivesT HETAED TV KOUPwV, vioBeTdvTag Eva
TPOTOKOAAO TO 0moi0 dloPépel omd 10 ovTioToro TV permssionless miotpopumv

KaOdG o1 KOPPot EMKOpOONG Eivat OPIGUEVOL OO TO 1O10KTNTY.

3. Eivon mBovn n xprion ekoviK®V VOLUGUAT®VY Y10, TNV LETAPOPA aEiog aALd Ot
amopoitnen.
4, Agv VTLApYEL OVTATOOOTIKO GUOTNLO GE OGOVG GUUUETEXOVY GTNV AmodnKevon

KOl EMKVPMON TOV GLUVOAAAYDV (TOVAJYIOTOV OYL GUEGO OMM®G GTNV TPOTNYOLUEVT

nepintoon).

5. XpnowonotoHv £va AoyIopKo To omoio eival avoryTod KOO Kot ETTPETOVY

TNV GUUUETOYN AL OYL TNV EMKVP®GN OO TOV KabEVa.
6. H dwokvBépvnon tov cuetipatog yiveral amd Tov W10KTHTN TG TAATPOP OGS,

1. [Tapdro mov ypnoyLomoteital n TEYVoAOYiol TOL dNUOGIOV/IOIMTIKOV KAELS100, N
avovopio givol TEPLOPIGUEVN YIOTL Ol TAPOYOL TOV GLYKEKPIUEVOV KAEWOIDV Yol TNV
OGLUUETOYN OTO OlKTLO &ivar oplopévol Omd TOV 1OKTATN KOl aKOAOLOOVV TIC

dadikacieg avayvdpiong Tov meidtn (Know your customer).

4.3.2.2 Ikeovektipata ypiiong public permissioned blockchain mhat@oppdv

To Paocikd mAeovEKTNUO, OTTOC KOL GTNV TPONYOVUEVT] TEPIMTMOOT, ivar OTL
TPOKEITOL YlO. ETOLUES TPOG YPNON TAATOOPUES, OV MGTOGO SEKTEPUUDVOLV TIG
GUVOAAOYEG LEGO GE TOAD Alya OEVTEPOAENTO KOL LE GYETIKA YOUNAOTEPO KOGTOG OE
oyxéon pe tic ovuPatikég peBodovg cuvaALAY®Y, EPOGOV 0 XPNOTNG O10bETEL EPOCOV
dwafétel ToptoPOAL ONAOT £va ONUOG10 Kot Eva 101TIKO KAEWI. [TapdAinia emitpénet
TIG GLVOAAAYEG EVTOG TOV OIKTVOV KOl GAA®MV VOUUGUATOV LE TNV XPNOT TOV TUAMV
(gateways) ot omoiot eivar vrevbvvolr yoo TV amodnKevon Kol TV €KO0CT TOL

YNeLokod vouicpotog,.
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4.3.2.3 Mewvektinata ypfiieng public permissioned blockchain rhatgoppdv
Ta peovektiuata wag public permissioned blockchain mAateopuag sivor
OPKETE Kol €YOVV Vo KAVOLV KUPIMG HE TNV EUTIGTOGVUVI O TPOG OIOKTNTN TNG

GLYKEKPIUEVNC TAOTPOPLOG KOL TV OCPAAELN TOV OEOOUEVOV TOV GUVOAALYDV.

H ypnon evog eikovikod vouiopatog, yio TV eNITEVEN TOV GUVOALAYDV, TOV
dev edéyyetan and Kevipikn Apyn kot dev vwdkeLTol 6€ KOO0 puopoTtiKd TAaiclo
UTOPEL VO 001 YNGEL OE KOTOGTPOPIKES GUVETELES Y10 TOVG YPNOTEG. XAPUKTNPIOTIKA,
01 0LEOUEIMOELG TNG GLVOAAOYUOTIKNG 0EIOC TMV VOUGUATOV oo TV XELPOYMDYN O
™G ayopds, aALd Kot TPOPANUOTO OTTMOG 1 U1 EYKEKPIUEVT] OTOGTOAT VOUUGHATOV 1 M
OTOGTOAY EIKOVIKOV VOUIOUAT®V o AdBog xpnot sival advvato va, emAvfodyv Aoy
g éEMenyng Kevrpung Apyng. TlapdAinia n duokora ¢ Tpog TV Katavonomn Tov
TPOTOL AEITOVPYIOG KO TN GUUUETOYY| OE TAATOOPLES KPVTTOVOUICUAT®V 10YDEL KOl GE

OTY| TNV KATNyopio TAATQOPUOV.

H mBoavomta ypewkomicg 1 KAOMNG TOV EKOVIKOV VOMUGUATOV, ond
OVTOAAOKTIPLO TOV dgV O1€mOVTaL Ol KATO0 pLOUGTIKO TAAIGL0, VTLAPYEL KOt GE OVTN
NV TEPINTOOT OTMG Kot 1) TOAvHTNTO ATOAEWNG 1 KAOTHG TOV O1OTIKGV KA1V, Kot
oT1G V0 TEPMTMGELS O YPNOTNG OONYEITOL GE UM AVTICTPEWYIUT OTOAELL TOV ELKOVIKMV
vopopdtov. EmmAéov yprion 1oV cLYKEKPIUEVOV TAATQOPLMY Y10 GUVIALAYEG TOV
oyetiCovtot pe mapdvoues dadtkacies etvor mbavr Kot o€ autr TV TepinTwon. Avtd
ovpPaivel Aoym G advvopiog TG TOVTOTOINGNG TOV XPNOTAOV HECH A TNV XP1oN
TOL SNUOCIOV/IBIOTIKOD KAEW100. AV Kot mhotedpua tov Ripple, mov avikel oty
GLYKEKPLUEVT TTEPIMTMOOT), OV EVOEIKVLTAL YOl TETOLEG PN GELS (KaBMG vITdpyovV GALES
TAATEOPLES TNG TPONYOVLEVNS KOTNYOPiaG OV Ol0KPIVOVTOL Yo TV avOVLpio TmV

YPNOTAOV TOLG) 0 Kivovvog etvat opaToc.

Kobbhg o 18toxttng g mAateopuag opilel cuykekpiévov KOUPovg yo v
EMKVPWOOT TOV GLVOALAYDV, N Asrtovpyia Ko 1 6TafepOTNTO TS TAATPOPHOG Elvar
appoddtta Tov Tapoyov. Emopuévag tiBetan o BEpa g alomotiog wg mpog mhpoyo
Yo TNV GLVEYELD AEITOVPYiag TOv dKTOHOV. AV Kol 01 KOUPOl EMKVPMOONS deV £XOVV
KATO10 OIKOVOUIKS KIVITPO OTTG TNV TPONYOVUEVT TEPITTMON, | «COUPACT Yio TV

Aertovpyio T@V KOUPOV EMKVPO®ONG YIVETOL LE TOV TAPOYO TNG TAATPOPLLOGC.

Téhog, oe OTL apopd TNV aKEPALOTNTA TNV WOIOTIKOTNTO TWV OEGOUEVOV TOV

CLUVOALOYDV, OTOLXEl0 TOL €mNTOVV Ol EMYEPNCES KO TO YPNUOTOTICTMOTIKA
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wpouata, To TPOPANUa cvveyilel vo vepiotoTon OT®G GTNV TPONYOVUEVI] TEPITTMOON
KaBmG o dedOUEVO ATOGTEAAOVTOL GE OAOVE TOVG KOUPOLE EMKVPMONG AL KOl GTO

€VPL KOWO.
4.3.3 Private blockchain mhat@oppov

4.3.3.1 Xapaxtnprotikd private blockchain shat@oppov

Ta yapaxmmpilotikd pa private blockchain miateopuag sivar ta e€ng:

1. [poxerron yia «douécy (frameworks) mov epapudloviat eviog evog opyavicon
N HeTalhd opyaviGudV Yoo TNV PEATIOON GUYKEKPIUEVOV J10OTIKAGIOV. TV TEPITTMON
oV gyyelpnuatog Ubin o apyikdg 6tox0c fTav 1 SNUovpyio fog amoKEVTPMUEVIG

TAATEOPLAG Y10 TNV EMTELEN TOV SOKAVOVIGLLMOV GE GLVEYN XPOVO.

2. Xpnowonoteitor Kot 6e TN TV TEPIMT®OON TPOTOKOAAL Paciopéva otV
KPLTTTOYPOPio Ylo TIG CUVOAAAYEG KOl TNV EMITELEN CLUPOVIOG TOV GLUUETEYOVIMV

péca oe oTo.

3. Agv TEPLEYOLY EIKOVIKA VOUIGHLOTA OIS GTIG TPONYOVUEVES KaTnYOplec. XtV
nepintoon tov Ubin dnuovpynnke éva ynoelokd vouicpa mov vredbovn yo v
éxooon tov Ntav N Kevrpu TpaneCo ™ Ziykoamodpng ko aviikotdntplle To

oLUPBOTIKO VOLIGLLOL.

4, Agv VTApYEL AVTOTOSOTIKO CUGTNHO Y1 TOVS KOUPoVS emkvpmong kabmg ot

10101 01 CLUUETEXOVTEG AVOALAUPAVOLV TNV GLYKEKPILEVT dLodKOGTAL.

5. Ot dopég mov YPNOOTOOVY UIopel vor €fval avoryTov KOJKO, WGTOGO GTIC

GLYKEKPIUEVES DAOTIOGELS £XOVV TPOGPACT] LOVO Ol GUUUETEXOVTEG,.

6. H dwakvBépvnon tov diktvov yivetar and tov ¥pnotn 1 TOVG ¥PNOTES OV Elvat

vrevBuvol yio v otabepdtnTa Kot tnv eEEMEN TOVL.

7. H ypnon xpvrtoypopiog yio tnv evicyvon g avovopiog 0ev 1oY0EL GE QVTH
NV TEPITTOON KAODS (AAUE Yo v dIKTVO TOV dNUIOVPYNONKE O TOVG 110VE TOVG
YPNOTES KOl OEV EMTPEMEL TNV CLUUETOYT GE VEOLS YMOPIG TNV £YKPLOT TOV SLOYEPLOTN.
Qot6c0, evdéyeton vo. ypnowomombel ywu v evioyvon ¢ WIOTIKOTNTOS TOV
TANPOPOPLOV TOV GUVOAAAYDV (OT®G GLUVERN oTNV TEpinT®O Tov gyyepnpatog Ubin,
OTOTPEMOVTOG O KAMOLEG MEPUTTMGELS TOVG LN CUUUETEYOVIEG OO TOV EAEYYO TV

TANPOPOPLOV TOV CLVUALAYDV).
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4.3.3.2 IThsovektiporo ToV private blockchain rhargoppodv

H ovykexpyuévn katnyopia avagépetol 6€ KAEIGTA OIKTLA, TO. OTTOI0L £YOVV G
oTOY0 VO OVTIKOTOGTIICOLV TO LIAPYOVTO KEVIPIKA GLGTHUOTO TOV OPYOVICU®V
BeAtidvovtog mbavd mpoPAnuata OTmg GEAALATO TOL OPEIAOVTOL GTNV doUN €VOG
KEVIPIKOV GLUOTHUOTOSG, ALEAVOVTAS TNV SLOAEITOVPYIKOTNTO KOl TV TOYXVTNTA TMV
ocuvaAlayodv. Emumdéov, n 1010TIKOTNTO Kol 1 OCQAAEWD TOV TANPOQOPIOV TOV

CLUVOALAYDV HETAED TOV GUUUETEXOVTOV TOPAUEVEL GTAOEPT).

4.3.3.3 Mewvektipata Tov private blockchain that@oppodv

Ta pelovekuota 68 VTN TV TEPITTMOT TAATPOPU®V oYeTILOVTOL KLPIMG e
TNV GUVOEGT TOLG GTO LVILAPYOV GLGTNLA TOV OpYuVIcU®V. Kabdg 6T1g meptocodTeped
TEPUTAOCELS Ol TAUTPOPLES AVTEG OVTIKOOIGTOVV KEVIPIKA CUOTHLOTA GUYKEKPIUEVMV
dadikaciov, Onwe avaidbnke oto eyyeipnua Ubin, n tpocapuoyn kot n obvdeomn evog
KOTOVEUNUEVOD SIKTDOV GTO VILAPYOVTA GLGTIUATO UITOEPT VO TAPOVCIAGEL OPKETES
dvokoAieg. Zvykekpiuéva Ba mpémel va avamtuybel éva  puBuictikd miaicto (dmwg
OLUQMVIEG oE emMMedo MOPOYNG LANPESIOV UETAED TOV GLUUETEXOVTIOV KOl TNG
Kevtpwng Tpanelag e Ziykamovpng oto eyyeipnua Ubin) mov va opilel tov tpomo
Aertovpyiog TG TAATPOPLOS CALG KoL TNV €YKLPOTNTO TOV GUVOALLYDV £VTOS ALTIG.
EmuAéov n mBavn peyéBouvon 1 tpomomoinom evog KataveunUEVon dIKTuov Umopet vo
av&NoeL TNV TOALTAOKOTNTO TV O100TKAGIAV. ZE VTN TNV TEPITTOON, 1) TOXVTNTO TOV
dwadikaoldv pmopel vo. pewwbel aobntd. v mepintwon tov Ubin to diktvo
AmoTEAOVTAY OO £Vl TEPLOPIGUEVO aplBLd Tpamel®dV (8 XPNUATOTIGTOTIKA WOPVLLATAL),

EMTPENOVTOG TNV OLEKTEPAIOOT) TV GLVOALAYDV.

[Ma v Aertovpyia Kot TNV ¥pnon £vOG KOTAVEUNUEVOL JIKTHOL Ol OpYOVIGHOT
Ba Tpémel va V10BETNGOLVV VEEG 0eEL0TNTES GYETIKEG LLE TO AOYIGLUKO Kot ToV eE0TAMGUO
OV YPNGUYLOTOLEL TO KOTAVEUNUEVO OIKTVO. ZUYKEKPIUEVA, OTOLTOVVTIOL OEELOTNTES
OYETIKEG UE TIG TEYVOLOYIEG TANPOPOPIDOV KOl LE TNV KPLATOYPAPIO. LTNV TEPIMTOON
Tov gyyepnuatoc Ubin, 1o 1610 woyvet kot yia v Kevipikn Tpdnela e Zrykoamovpng,
N omoia eivar vevBVVN Yo TV €HpPLOUN Aettovpyia Kot TV eEEMEN TG TAATOOPLLOG,.
[TopdAinia, ot TEPOYOL LINPESUDBY GLVVEPOV TPEMEL VO, TPOSUPLOGOVY TOV EEOTAMGUO
TOVG Y10 TNV EPOPUOYT EVOG KATOVEUNUEVOD S1KTVOV. O1 d0UEG O VTN TV TTEPIMTMOON
OVOTTOOOOVTOL OO €TOPiEG TANPOPOPIKNG N €TAUPieC CLUPBOVAELTIKNG OTMOC M

Accenture kou 1 Deloitte. Eropévmg, ot cuykekpipéveg etaipieg mpémet va ovarti&ovy
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véeg de&10tnrec oyeTikég pe v onuiovpyia dopmv blockchain yia kébe mepintmon

EQAPLOYTC.

Téhog oe OTL apPOopd TOLG GUUUETEYOVTES, avAmTuEn vEOV 0e£10TNTMOV KOl TO
KOGTOG Y10 TNV GUUUETOYN OE EVO KOTAVEUNUEVO OIKTLO UTOPEL VO AEITOLPYNOEL G
AVTIKIVITPO Y10 TNV GUUUETOYN TOVS G€ 0vTo. E1dikotepa 68 TeEPIMTMOGEIS OTMOS TOV
eyyepnuatoc Ubin, n ypnotwkdmra pag private blockhain miatedpuag dapépet o
KGOe YPNUOTOMIGTOTIKO {OPLUA E OMOTEAECUO 1 OVATTUEN KOL 1) CUUUETOYY] TOVG

KUPImG Y100 LIKPOTEPEG EMYEPNOELS VO Bempeitan asOu@op).

270 TOPOKAT® Tivaka Topovotdloviol o KiviTpo Kot To. EUTOdO. Yo TNV

vioBémon g blockchain teyvoloyiag otig Tpelg katyopieg mov avaidOnKav.
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Public permissionless blockchain

Public permissionless blockchain

Private blockchain

Zntpoto Kivntpa Eumnodia Kivntpa Eumooia Kivntpa Epmodia
Teyvikd e 'Etowuec mpog yprion e Xpfion tpitwv o 'Etowleg mpog ypriomn e Xpnon tpitev o Av&nom tayvtog e IIpdipo 6tdd10 NG
TAOTQOOPLLEG EQUPLLOYDV Y10 TNV TAOTPOPES EQAPLLOYDV Y100 TNV dexnepaiwong Twv TeXvoLOYing Kot TV
o Av&nonm taydnTog GUULLETOYN o Avénuévn toydmnTa Kot GUULLETOYN GUVOALOY DV gpyareimv
dekmepaimnong Tmv (TopToQoOALa, 6100epOTNTA GE GYEOT (moptopota, e Meiwon mbavav e 'ElAewyn e&edikevpévon
GUVOAAOLYDV AVTOALOKTIPLOL) LLE TNV TPOTYOVLEVT| OVTOALQKTIPLOL) TPOPANUATOV TOV TPOCMOTIKOV GTIG
(dvvarodmta) e Meimon Toydmrog Katnyopio o  Teyvikd mpoPfinpata dnpovpyovvtat 6T EMLYEPNOELS KOL OTNV
GUVOALOY DV AOY® e Avvatdtnrta GYETIKA [E TNV VILAPYOVTO KEVIPIKA ayopd
peyéBuvong tov dtktvov GUVAALOYDV GAA®V otafepoTnTaL GLGTALOTO e [Ipofinpata ocdvdeong
o Teyvikd mpofinuara VOUIOUAT®V o Teyvikég dvokoriegywo | o  IMBavdTTo adENONG TOV VIOPYOVTIOV
GYETIKA [E TNV TV YPNOoT TOVG Ao ToxOTNTOG TOV GLGTNUATOV e TNV VEQ
otafepdTnTa amhoVg YpNoTEg SlcVVOPLOKOV TEYVOAOYiDL
o Teyvikéc duokohiec yia GUVOAAOY DV e IMOavd TpoPfApata oe
v xpnomn tovg and OALOYEG TOV SIKTVOL
amAoOG YPNOTEG (neyéBovon, e£EMén)
Owovopikd | o Agv amoauteitar emmhéov | o Xepaydynon ayopdc o Asgv anauteiton emmAéov | o Xepaymynor oyopag o  Xounid ké6ot0g e Yynid kéot0g
KOGTOG Yo TNV e  Evepysakd pn KOGTOG Yo TNV e INBavé (niuata deknepainong Twv dnuovpylog g
dnpovpyia Kot amod0TIKN dnpovpyio Kot a&lomiotiog Tov GUVOALAY DV TAUTQOPLLOG
gykatdotaon APYLTEKTOVIKT] TOV £YKATACTAON GLYKEKPILEVOV o ITBavotnta peimong e Yynid k6c10g
o XounAd k66T0g peyorvTEp@V o  XounAd k6oT0g EMYEPNOEDV TOV KOGTOVG TV €YKOTAGTAONG KO
dtekmepaimong TAATQOPUOV dlekmepaimong SlcVVOPLOKOV Aettovpyiog TV KOUPmV
GUVOALOLY DV o Yynmio kdoT0g Yo v GUVOALOLY DV GUVOALOLY DV 0t TOVG GUUUETEYOVTEG
(dvvardTa) Stekmepainon pkpo- (SvvarotnTa)
GUVOALOY DV
Ocopkd/ o [dwtdTTe TV o 'Eldewymn puBuiotikov o [dwtkdéTTa TV o 'Eldewym puOuiotikov o Avénuévn WloTKdéTTO | @  Anpuovpyic véou
Nopikd GUVOALOYDV AOY® TNG TAOLGI0V GUVOALAYDV AOY® TNG mAoGiov TOV GUVOALAY DV pulpiotikod TAosion
avovopiog o 'EMewnyn Kevrpiknig avavopiog o 'EMenyn Kevrpikrg o Néeg popeég covaymg oo TOV JLOYEPLOTN TNG
o Néeg poppég covayng Apynig o Néec popeéc covayng Apyfic couporatokdv cycemvy TAOTEOPOG ( OTTOG
ovpPoAaloKOVY oxéceV | o TuvaAdayic e S0A0 ocvpPoratokdv oxéowv | e  Tvvallayég pe SOM0 CLHPOViEG TOPOYNS
YOPOKTN PO AOY® TNG XOPOKTAPA AGY® TNG VANPESIDV)
avaovopiog avOVOHIoG
o IIpoPrnpata acodieiog o T[IpoPAquata acedielog
TOV OESOUEVOV TOV TV Sed0UEVOV TOV
EMLYEPTCEDV EMYEPNCEDV
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[Tivaxkag 4.10: Kwvntpa kot epmodid yo v viofétnomn g tevoroyiog tov
Blockchain (I8ia ene&epyaoia)
4.4 H tgyvoloyio tov Blockchain o¢ kowvortopio

Bdoel tov Bewpidv g kavotopiog mov avoldnkay 6To TPp®TO KEPAANLO
KOToAyovpe oto cvumépacpa Otl teyvoloyia tov blockchain givatl pia kovotopio.
SLdIKACLOV KOOMG EMTPENEL TNV EMITEVEN GUVAAAAYDV YWpic TV VmapEn KATO10L
EUTIGTOL TPITOV TPOCHOMTOL HE TNV YPNOTN TEYVIKOV KPLTTOYpapiog Onwg ovEAVGE 0
Nakamoto (2009). H vmopén S@OopeTIKOV OPYITEKTOVIKOV Ge KAOe Kotnyopio
VTOOEIKVOEL VPPV OTL gV VITAPYEL UEXPL OTIYUNG KOTOO0 KLplopyo MHOVTELO
OYEOOCLOV. XTIV  CLYKEKPWEVN  gpyocio  avolvOnkav eTA  SLUPOPETIKEG
QPYLTEKTOVIKEG EK TV OTTOLMV 01 TPEIS «dopéG» oty Katnyopia Twv private blockchain
givor apfpwtés. Xvumepacpatikd, Pacel e Oswpiag tov Abernathy won Utterback
(1978) PpiokdpacTe G€ TPOMAPUIELYUATIKY] PAON GE OTL APOPE TNV TEYVOLOYIN KO TIC

VAOTOMCELS TNG.

Yy mepintoon tov public permissionless blockchain ot mlatedpueg mov
YPNOUOTOOVV TNV TEYVOAOYin G oVt TNV TepinTmon mpomBovvtarl kot otnpilovral
and pn KePOOGKOTIKOVE 0pyavicpovg 6mmg to Tdpvpa Bitcoin kot o Tdpvpa Ethereum.
g T TNV TEPITTOGOT EYOVILE KOVOTOUIO GE EMTEDO OPYOVOGLOKOD LOVTEAOL KABMG
ONUIOVPYOLVTAL VEOL U1 KEPOOTKOTIKOT OpYaVIGLOL IOV GTNPILoVV TIG TAUTPOPUES TMV
ovvodloydv. Ot cvykekpluéveg vmnpeociec péypt v omuovpyio. tov Bitcoin
napéyovtav and emyepnoes. H Elhenyn meplopiopudv ce 1L apopd v xpnon tov
CLYKEKPIUEVOV TAATQOPU®V Otvel v duvatdtnta emitevéng cvvollayov omd
KOTOVOAWMTEG OV OV Elyav TPOGROCT GTOVS TOPASOGIOUKOVS TTAPOYOVS LINPECLOV
TAnpoudv. Qotdéco, Paciouévol oty Bempio tov Christensen, dev plaue yo pio
pn&érevdn kavotopia véag ayopds. Ot NAEKTPOVIKEG TAATPOPUEG GLVOALXYDV P2P
LLE KEVIPIKO OLOYEPLOTI VIAPYOLV AmO TO TEAN TNG TPMTNG dekaeTiog Tov 21 amva
Om®wg avolvOnke oto 0oevtepo keeAAaio. H Paocwm dweopd tov cvupotik®dv
niextpovikdv mlatpopumv omwg to Paypal, to Google wallet ki éyxeitor otnv
dwadwacio exitevéng Kol EMKVPMOONG TOV GLVOALAY®V. ETopévmg copemvo pe v

Oewpio Tov Christensen pildype yio pio pnékéievndn kawvotopio xopuniov exmédov.

Yty dgvtepn kartnyopion Twv public permissioned blockchain mAatpopudv,
péca amd TV avoilvon g mepintwong tov Ripple, mopoatmpeiton kovotopio oe

eminedo emyyelpnuatikov poviédov. Ovclaotikd M etaipion dnpovpynoce €va véo
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EMYEPNUATIKO HOVIEAO YO0 TNV EKUETOAAELON NG TEYVOAOoyiog. AV Kol 1
OLYKEKPIUEVN TAATQEOPULO EXEL TO OIKO NG EKOVIKO VOUGHO, o€ ovTifeon pe Tig
TPOTYOVUEVEG TEPUTTAOCELG OIVETAL 1] SLVATOTNTA GLVOALAYADV EVTOG TNG TAATPOPLOG
oLUUPBATIKAOV M EKOVIKOV VOUIoUdTOV péco omd  ouvepyalOUEVOVS  TAPOYOVS
VANPECIOV  TANPOUOV KOl  Y¥PNUOTOTIOTOTIKG  1Wpvpata. To  ouyKekpiuévo
YOPOKTNPIOTIKO EMTPEMEL TI GUVOECT TOV CLUOTNUATOV T®V YPNHUATOTICTOTIK®OV
WPLUATOV KOl TOV TAPOYDV VINPECLOV TANPOUOV o€ pio eviaior Kown TAATeOpLo
Baoiopévn oty teyvoroyio. Tov blockchain. H mpdotoon a&iog tov Ripple givar
duvaTOTNTO TOYVTAT®V, OVIXVEDGILAOV Kol YOUNA0D KOGTOVG TANPOUMDY GE TOYKOGLLO
eminedo pe v ypnon ¢ texvoroyiog tov blockchain. H cuykekpiuévn mepintmon

EVTOCOETAL GTNV TPONYOVUEVT KaTyopia P2P CUVOALOYGDV.

Yy mepintoon tov private blockchain, péoa amd v avdivon mov éyve 610
gyxeipnua Ubin mapatnpeitar, opyovootlokn kaivotopio Kabdg dnpovpyeiton pio
eviaio TAATEOpUA Yo TIG SOTPaTElIKES GLVOALAYES, VIINPEGIN TOV TAPEYOVTIAV OO
mv Kevipun Tpanela. Me v dnpovpyia tg mAateoppog, oAAGlel o poOAlog NG
Kevipumeg Tpanelog amd Keviptkd TAPOYO TOV VTOOOUDV Yoo TNV emitevén
STpanmelIk®V CLVOALAYDV GE EMOTTN TOV SLUSIKAGIAOV EVTOS KATAVEUNUEVOD SHIKTOOV
Kot vevOvvo Yo TV €0pLOUN Aettovpyeia Tov Kot TV PeATimon Tov dikTvov. Onmg
KOL OTIG TPOTYOVUEVES KOTNYOPIES LITAPYEL Kol €0 KovoTopia Sodikacidv og OTl
aQopa TG O Tpamelikég GUVAALAYEG. LG TPOG TNV £VTAGN TNG KOVOTOIOG GE OVTH TNV
nepintwon 1 ypron g texvoroyiac Tov blockchain dev mpokadei pnéikéhevdn oArd
EMOVENUEVT KOVOTOMIO KOOMG HEUDVEL TO KOGTOG, TNV THAVOTNTO COAALNTOS AOYM®
™G EMAEWYNG €VOG KOl OLONEIPLOT €V TOPAAANAC CLEAVEL TNV TOYVTNTA TOV

STpamelIk®V GUVIALAYDV.

[Mhateoppeg

[Tedio kavotopiog

"Evtaon kowvotopiog

Public permissionless

Néot un kepdockomikoi

Pnéucérevdn kavotopia

TAOTQOPLLEG opyaviopol yopnAod emmédon
-
% § "3 Public permissioned Néo emyepnpoticd povtéa Pnéwérevdn kovotopio
£ o8
2 8 8 TAOTPOPLES Kouvorouia oe erinedo YOAUNAOV EMTESOV
O 2=
S B Ug ETMLYEIPNUOTIKOD HLOVTEAOD
m X 3 . , , , ,
Private YThpyovoeg ENLYEPNCELS Enovénpévn kowvotopio
TAOTPOPLES Opyoavwaoiaxh Kavotouio.

[Tivaxag 4.11: To blockchain w¢ xawvotopia og kaOe kotnyopia (Idia eneepyacia)
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45 To ovunmANpOUOTIKE OTOL(EI TOVL EVEPYNTIKOD TNG TEYVOAOYIOS TOVL
blockchain

Bdaoelr ¢ Oswpiog tov Teece (1996) ta cvopuminpopotikd ototxeio. Tov
evepynTikov Tov amortel 1 teyvoroyia tov blockchain evtdooovtotl oe dVo katnyopieg
o€ dvia Ko vMka. H mpdtn katnyopio meptypdeet Tic 0e£10TNTES KOt TIC YVAGELS TOV
amontoHVTOL Y10l TV ONUIOVPYIO TOV OPYLITEKTOVIKAOV KOl TOV AOYIGUIKOV TOV OTOLTEITOL
ywo. v dnuovpyia pog TAateopuag Paciopévn oy texvoroyio tov blockchain. H
dgvTepn Katnyopia. avaeEPETal 6ToV omapaitnto e£omAlopd mov amorteitan yoo v

Aertovpyio KGO TAATOEOPLOC.

o v mepintoon tov public permissionless blockchain yio v apyttektoviky
K01 TO AOYIGUIKO TOV S1KTHOL LITEVBVVOL Etvan O1 PN KEPOOGKOMIKOL 0pyavicpol o€ kdbe
diktvo. Q01600 KabD 6e AT TV TEPITTOON TO AOYIGHIKO glvar ovolyToh KOJKA,
etvar mBavn| kot 1 cupPorn eBelovidv oy e€EMEN ™S TAaTEOppag. Ot kavOTNTES
OV OTOUTOVVTIOL GE OVTN TNV TEPIMTMON GYETIKES UE TOV KAADO TNG TANPOPOPIKNG
(unyavikol AOYIGIIKOV Kol unyovikol SIktémv) kol ™G kpurtoypagiog (Unyovikoi,
TANPOQOPIKAPLOL | NAEKTPOAOYOL pnyovikol pe eEedikevon 6TV KPLTTOYPAPNoN
dedopévev). o v emkdpmon kot TV amofKeELST TOV GLVOALAYDV OTTOLTELTOL O
YOPOG KoL 1 EMeEEPYOOTIKN 10YD TOV MINETS Kot YEVIKOTEPO TOV KOUPmV amodnkevong.
IMa v ayopd ewovikodv vopucpdtov ot yprioteg Oa mpémetl va angvBuvBovve ota
OVTOAAOKTIPLO EKOVIKOV Vopuspdtov. Ta avtadllaktiple, OTmg Exel avaivbel elvan
OLOOIKTVOKEG TAATQOPUES O1 OTOleg amatToHV YioL TNV ONUIOVPYID TOLG OTOLTOVVTOL
de&lonteg oYeTIKEG HE TOV KAAOO TNG TANPOPOPIKNG KOl TNG KPVLTTOYPAPIOC.
[MapdAinio, amorteiton o ovtiotoryog eEomMopdg, ONAodn OKOUIOTEG, Yoo TNV
amofnkevomn kol v Asttovpyia g Térog, Yo v amobdnKeLoN TOV EKOVIKMOV
VOLUGUAT®OV TOV YPNOTOV OTOLTEITOL 1] XPTOT| TOPTOPOMADY dNAadN éva amobethplo
TOV ONUOGIOL KOl TOV 1OUMTIKOD KAEWIOV TOL YPNOTH. ZE OLTH TNV MEPITTOON TO
CUUTANPOUOTIKO GTOLXEIDL TOL EVEPYNTIKOV MOV amoutovvtol o€ KaOe mepintmon
TOPTOPOALOD JOPEPOVV. TVYKEKPIUEVO, CTNV TEPITTMOT| TOV TOPTOPOADV GE LOPPT
AOYIOUIKOV amottouvTol 0e&l0TNTES OYETIKESG e TOV KAAOO TNG TANPOPOPIKNG KoL TNG
KPLTTOYpOPioc. TNV TEPITT®OT TOL TO TOPTOPOAL Elval og LopP1) EE0TAMGOV (dT®G
povada usb) tote amortovvtan emmAéov de&lOTNTEG G€ OTL OPOPA TNV SNLLOVPYIC TOV

eEomMopol TéEpa amd TV avATTLEN TOL AOYIGUIKOV.
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Yy mepintwon tov public permissioned blockchain to cvuminpopatikd
TEPLOVOLOKO OTOYEID TTAPEYOVTOL A0 TOVG 1010VG «TAPOYOLS» UE TNG KOTNYopiag
public permissionless blockchain mioteopudv. H povn dwapopd Eykertar otovg

KOUPoVE EMKLP®ONG, 01 0Toiot opifovtal amd TOV TAPOYO TNG TAATPOPLLOGC.

Yty nepintoon tov private blockchain Tlateopdv, ot apyItekTOVIKES Kot TO
AOYIOUIKO Yoo TNV dnpovpyior TG TAATPOPUOG TOPEXOVTOL EiTE OO £EEIOIKEVUEVEC
gTaLpieg TANPOPOPIKNG TAV® 6TV GLYKeKPLUEVT Ttexvoroyia (n BCS oty nepintmon
tov Ubin) gite and etoupiec ovuPfovievtikng omwg n Delloite ko n Accenture (oto
TPOT Kot oty devTepn eaomn tov eyyelpnuatog Ubin avtiotoyyn) mov Katéyovv Tic
aVTIOTOLYEG OE IKOVOTNTES GYETIKEG HE TOLG KAAOOUG TNG TANPOPOPIKNG KOl TNG
kpumroypapiog. Kabdg Adpue yio éva kKAe10T0 dikTLOo, 1) 00BN KELOT| KOt 1 ETKVPMOOT)
TOV GLUVOAAOY®OV KOOMG KOl 1) ¥PNON TNG TAATOOPLOS YiVOVTOL atd TOVG 101005 TOVG
ovpuetéyovres. Emopévag n amobnkevon vopucpdtov yivetar anevbeiog oto kopupo
KéBe ypnotm, yopic va amarteiton 1 ¥pNoN TOPTOPOALOD MG VANPEGIO TOV TAPEYETOL
a6 «tpitovgy. To 1d10 1oyvEL KOl Yoo TV TEPITTOON TOV AVTUALOKTNPIOV. X, OTL
apopd Tig de&dmreg, oy mepintwon tov Ubin, kebdg 1o ypnuatomiotmTikd
wpovpata kot n Kevrpuen Tpanela tng Zrykamovpng eivor vrevBuva yio tv Asttovpyio
Kol TNV oovvtipnon tov KOuPowv mov ypnotipomroodv, Oa mpénel va amoKITNGouV
eEEOIKEVUEVO TTPOCMOTIKO LE TO OVTIOTOUYEG KOVOTNTEG TOV TPOAVAPEPONKAV.
[MopdAinio, ot mhpoyoL LANPESIOV GUVVEPOL Bo TPETEL VO AVASILUOPPDOGOVY TIG
VINPEGLES TOVG £TOL MGTE VA €ivol duvatn 1 €YKOTAGTACN TV KOUP®V EVOC KAEIGTOV
dktHov. Xty mepintmon tov Ubin, n Microsoft mapéyet avtéc tic vanpecieg chvvepov

£yovtag dnUovpYNoeL avtiototya epyaleia yio v eykatdotacn blockchain ductdwv.

Mo v Aertovpyio T@V TAOTEOPUOV KOL GTIS TPELS Kotnyopleg amatteital m
xpnon m ovvdeon tovg oladiktvo. Emopéveg, g cvpminpopatikd ototyeio tov
evepynNTIKov Bewpeitor Ko To S1001KTLO OV TAPEYETOL OO TOVG ETOUPIEC TAPOYNG
SLSKTVOV. LTOV TOPUKAT® TivoKo ametkoviCovTot OA To GCOUTANPOUATIKG GTOXELN
TOV EVEPYNTIKOV OV OTOLTOVVTOL Y10l THV AELTOLPYia HoS TAATPOPUAG GTO SIKTVO TOV

blockchain og kd0e katnyopio.
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Public permissionless Public permissioned Private blockchain
blockchain blockchain
SOUTANPOUOTIKE [époyot Yhkd Avia [époyot Yhcd Avia [éapoyot Yhd Avia
ototyeia Tov
EVEPYNTIKOD KoL
Pabpog e&apnong
APYLTEKTOVIKY| TOV Mn Ag&lomteg oty Ot eToupieg AgZlomteg otV Etoupieg Ag&lomteg otV
S1KTVOL KEPOOGKOTLKOL TANPOPOPIKN KAl | vrevBuveg Yo TNV TANPOPOPIKN KL | TANPOPOPIKTS TANPOPOPIKN KoL
opyovicpol ko Kpurroypapio dwyeipion g KpurToypopio Ko etonpleg KpurToypopio
e0ehovTég (Aoyiopko) TATQOPLLOG (Aoyiopukd) cLpPovAEVTIKN E&edikevpéva
E&edikevpéva E&edikeopéva c
AmoBnevon kot AveEaptta Yrnoloylotég Opyavicpol Yroloylotég [éapoyot Ynrnpeoieg cOVVEQPOL TPOGUPLOCUEVES
Enucdpwon dropo Kot okAnpot oplopévoL amd TV | Kot GKANpoi VN PECIOV Yo TV TEYVOAOYiaL
GUVOALOY DV diokot etapio diokot oOVVEPOV ApoBaio e&gdikevpéva
Tevika Swyeiplong Tevika
Amobnkevon Emyepnosig Ag&lomteg oty Emyeprosig Ag&lotteg otV - -
VOUIOUAT®OV TAPOYNG TANPOPOPIKY KoLl TAPOYNG TANPOPOPIKY KOl
APNOTOV TOPTOPOALDV KPUTTOYpapiot Kot TOPTOPOALDV KpumTOYpOpio
otV dnpovpyia KoL 0TV
TOV OVTIGTOL(OV dnpovpyia Tov
eEomhcpob avTicToL oV
E&edkevpéva kan e€omhiiopod
Apoipaio E&edikevpéva
gEedikevpéva Kot ApotBaio
gEe1dkevpéva
Ayopd elcovik®v Avtaddlokmipl | AlokopoTtég Ag&6tteg oy AvtallokTipio Awxkopotég | Aggotnteg otV - -
VOLUGUAT®OV o Tevikd TANPOPOPIKN KoL Tevicd TANPOPOPIKN KoL
Kpvrroypapio Kpumtoypapio
E&edikevpéva E&edcevpéva
[Mivakog 4.12: ToumAnpopotikd ototyeio Tov evepyntikov o€ kaOe katnyopia g blockchain teyvoioyiag (Idia eme&epyaoia)
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4.6 Zopnepaocpato.

Y& autd 10 KeEPAAao avolvdnkav to mAotikod yyeipnua Ubin, péco and to
omoio onpuovpynnke pio TAatEOpUO S1TPOTECIKMOV GUVOIAAAYDV AVTIKOOIGTOVTOG TO
VIAPYOV KEVIPIKO GUOTNUO. AV KOl 1| GUYKEKPUYEVT DAOTOINGCT TOV EYYEPTLOTOS
kpiveton emroynuévn, tiBevtor nmpoto tTov vémv JeSI0THTOV OV TPEMEL VO
OTOKTNGOVV 01 TPATELES, TOV KOGTOVG oL em®UIlovTal Yo TV AEITovpYyio Ko TV
CLUVINPNONG TOL OIKTOLOV Kot TPAKTIKAOV (ntnudtov mov n Kevipwkn Tpdmelo g
Z1yKamovpng Tov TPENEL va AVoel. Me v ypnon ¢ TAaTeOppag aAAdlel 0 pOAOG TG
Kevipung Tpamelog amd Kevipikd whpoyo TOV GLGTAUATOS JTPATECIKMV
CLUVOALOYDV GE ETOTTN TOV KOTAVEUNUEVOL OIKTOOV Kot LITEHOLVO Yia TV avaPdduc?|
TOV. XTNV GLVEXELW avaAvOnKav o Poctkd yopokTnplotikd kabe mepintmong, to
Kivntpa Kot To eUmodte amd TV LIOBETNOTN TOVE KOl TO GUUTANPOUOTIKG CTOLYELD TOV
EVEPYNTIKOD YO0 TNV €YKOTACTOON, TNV A€rtovpyid Kol TNV ¥pNoN TOVC.
Yvunepacpatikd to blockchain Oswpeiton pio kovotopio Sadikacidv. Ttnv
nepintowon tov public permissionless blockchain n dakvBépvnon yivetor amd pn
KEPOOGKOMIKOVG OPYOVIGHOVS KATL Tov £pyetal o€ ovtifeon pe Tic vmbpyovia
EMYEPNUOTIKG HOVTELQ P2P cuvaAlaymdv. Xty mepintmon tov public permissioned
blockchain mAat@opudv mapatnpeitor Eva vEO ETYEPTNUOTIKO HOVTELO, QVTO TOV
Ripple, to omoio dnpovpyeitan yio v ekpetdAievon g texvoroyiag. Kat otig 600
TEPWTAOCELG 1| Kouvotopia a&lohoyeiton mg pnéikédendn kavotopio yopunAoH emmédov
ocbpeova pe v Bempio tov Christensen. Télog otnv tpitn Katnyopio twv private
blockchain, péca amd v avdivon tov eyyeipnpatog Ubin, n blockchain teyvoloyia
KATAPEPE VO PEIDGEL TO KOGTOS TOV AATPATECIKOV CUVOAAAYDV dNUovpydVTaS pio
TAATEOPLO. TOV EMTPENEL TIG JATPATECIKEG GLVAALAYEG KOO’ OAN TNV SLUPKELDL TNG
uépac. Emopévac, og avtn v mepintmon 1 Kowvotopia yapoaktmpiletor og emavénuévn

KaBmg PeATIOVEL TNV GLYKEKPLUEVT] O1AOTKAGTAL.
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Ke@aioro 5: Zopmepdopota Kol TPpoTAGELS Y10 REALOVTIKY] EPELVA

5.1 Xvpnepaopata

Yy mapovca SmAouatikny pehetnke n teyvoroyio tov blockchain wg pio
KOVOTOWI0 GTO GTAOI0 TOV GUVAAAAYDV LECO amd TIG TPELG PaciKéC KaTNyopieg TOv
™V amaptilovv evd TapdAAnia avalvdnkay to facikd CLUTANPOUATIKE GTOTXELD TOV
eVepYNTKOD Yyl TV kdbe mepintmon. v avdivon ypnoomomdnkoy t€ccepis
ueléteg mepurtwoelg. H mepintwon tov Bitcoin ko tov Ethereum oavikovv oty
katnyopio. twv public permissionless blockchain mhatpopudv. H etoupeio Ripple
avikel otnv devtepn katnyopio twv public permissioned blockchain mhoatgopumv.
Télog o mAoTikd eyyeipnuo Ubin avhkel oty tpitn katnyopio private blockchain
TAATOQPUOV. Ol SIUPOPETIKES APYITEKTOVIKEG TOV TAUTPOPUADV OTOSEIKVHOVV OTL OEV
vrapyet Eva kopiapyo poviého oyxediaong g teyvoroyioc. Emopévac Bpiokdpacte oe

£VO TPOTOPAOELYLOTIKO GTAJ0 GE OTL POPE TNV GYESLNGT TOV TAATPOPLLDV.

H éAenyn Kevtpunc Apymg mov va kaBopilel tnv Aettovpyia tovg, n avavopuia,
duoKoAio KatavoOnong g AELTovpyiag TOV ¥PNOTN, N YEPLYDYNCN TNG 0YOpiS T®V
VOLGUAT®V Kot 1) EAAElYT] puBpicTikol TAaiciov ivor pepkd omd ta epndd yo Ty
viobéon tov permissionless blockchain Tlateopumv. Xtnv dedtepn Katnyopio TV
public permissionless blockchain mhatpopudv 1o Pacwdtepo {ftnuo eivar avtd
a&lomoTiog g TPOS TOV TAPOYO NG VANPEGING KAODS G& AVTEG TIG TEPUTTOCELS M
dayeipion g TAATEOPUOG YIVETOL KEVIPIKA. XTnVv Tpitn Kotnyopia tov private
blockchain mAatpopudv ta Pacikdtepo  mpoPAfuoto mov Oo  mpémel  va
OVTILETOMIGTOVV £ivot avTd TG GHVOESNG LE TOL VTTAPYOVTO TANPOPOPLOKE GUCTILOTOL,
TOV KOGTOLG Y10l TNV ONovpyio Kot TNV GUVTINPNGCT TOV SIKTLOL KOl TOV KOUBOV TmV
CUUUETEYOVTOV Kol TV VEOV JdeSlottwv mov Bo TPEMEL Vo OMOKTNGOLV T

YPNUATOTUGTMOTIKA WOPVUOTO LEGH OO TNV ATOKTNON TOL EEEIGTKEVUEVOL TPOCOTTIKOV.

H teyvoloyio tov blockchain a&oloynonke, og pio kawvotopio dadikacidy.
Q¢ mpog TNV £VTAoN NG, OTNV TPATN Kol 6TV 0e0TEPT Katnyopio yopaktnpiletol og
pnéucérevdn kavotopia younAold Badrod onUIoLPYOVTAG VEOLS LN KEPOOTKOTIKOVG
OPYOVIGLOVG KO VEQ ETLYEIPTUOATIKE LOVTEAD OVTIGTOLYO, EVD GTNV TPITN TEPITTMON
o¢ emavénuévn kawvotopio kabmg PBertidvel Tig dadkocieg TV daTpamelk®V
oLUVOALAYDV. TELOG TOL GUUTANPOUOATIKA GTOLXEID TOV EVEPYNTIKOV G K(OE mepinTmon

SLPEPOLY. ZTNV TPAOTN KATNYOPio amotovvTon KOUPol EMKOP®ONG TOV TAPEYOVTOL
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ad TOLG MINErS, ETYELPTOELC TOPOYNG TOPTOPOALDY KOl OVTUALOKTHPLAL Y10 TNV XPTOT|
TOV TAATQOPLAOV. TNV 0e0TEPT, KaBMG 01 KOUPOot emKHpwoNg eivat optopévot amod Tov
TaPOY0, amALTOHVTAL LOVO Ol EMYEIPNOELS TOPOYNG TOPTOPOAM®MDY KOl OVTUALUKTIPLOL
Y. TV xpnon tovg. Xtnv tpitn Kotnyopia twmv private permissioned blockchain
AToUTOVVTOL ETLYEPNOELS LLE TEYVOYVAOGIN Y10 TV ONOvPYio Kot TNV €YKOTAGTOCT TOV
OIKTOOL KOl TOL OVTIOTOUYOL EEOTAICUOD OTMC Kol ETONPEIEG TAPOYNG VINPECIDV

GUVVEDOL.

KAgtvovtag, pe Tv oAoKANpmo NG SIMA®UATIKNG epyacioc Bempeiton KpioyLo
va éva Pacwd (Rmua. Kabbdg n teyvoroyion Tov blockchain e€ehicoetan, yioo v
EMTUYNUEVN EPAPLOYN TNG OTOLTOLVTAL [0 GEPA VE®V SeEI0TNTMV OV TPEMEL VL
amoktnBov amd Tig emyepnoels. [Iépa amd Tig TeyviKeg de&10TNTES TOV ATALTOVVTOL
Yol TV DAOTOINGT KO €YKATACTOGT TOV SIKTO®V, amapaitnTeg ivat Kot ot ikavotnTeg
OYETIKEG HE TNV AVOAYVOPLON TOV OQEAEWDV OO TNV YPNON TNG CLYKEKPLUEVNG
TEYVOAOYING, TV TAUGI®OV EQOPUOYNS TS Kol TOL TThovoD pickov Tov avaiapPavovy
o1 emyelpnoelg o€ kb mepintmon. Ot CLYKEKPYEVES IKOVOTNTEG ATTOUTOVV TNV TANPN

KATavoOnon S TEXVOLOYING KOl TMV 0AANYDV TOV UTOPEl VO EMLPEPEL.

5.2 IIpotaoelg Yo perhovTiKi épevva,

AOY® TOV TPOOV 6TAdIOV TNG TEYVOLOYING, Ol EPUPLOYEG TNG TEXVOAOYING
givon meplopiopéves. Av kot oty katnyopio public permissionless blockchain
TAATEOPUOV LTAPYOLV MO OPKETA €yYEPNUATO, OTIS GAAeg dVO Katnyopieg ot
EPOPLOYEG elvan Teplopiopéves. Xe emopeves pelétec, Ba umopovse vo. avaivbel o
TPOTOG EPAPLOYNG TNG TEXVOAOYING KOl 0€ AAAOVG KAAOOLG 1 EMYEPNOELS YO TV
HEAETN TOV GLUTEPAGUATOV GE QVTEG TIG MEPUITMOGES. AKOUN Kol e OempnTikd
eninedo, N PpAoypapio ovtr TNV oTIYUY| EIvar YEVIKT| Ko TEPLOptopévn. Oa giye emiong
EVOLOPEPOV 1) AVAAVOT TOV ETOUEVOV PAGEWY TOV gyyelpfnatog Ubin kabmg kat GAAmv

eyxeipnuatov Kevipiov Tpanelov 0nwg to eyyeipnuo Jasper.
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