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NepiAnyn

2KOTIOG TNG SUTAWMATLKNG Epyaciag elvat n VAoOTolnon ULa ATTOKEVTPWHEVNG
edappoyng (DApp - Decentralized Application) . Ot epappoyeg dApps 1
QIMOKEVTPWHEVEG EDAPHOYEC Elval pLa VEQ oelpa edpappoywv ou Sev eAéyxovtal
Sev avnkouv og pia pévo apyn kat Sev pmopouv va KAeloouv i va €xouv Slakomn
Aettoupyiog. Ta Baoikd XOpaKTNPLOTIKA TOUC €LVl N LUTOVOLLLO KAl N ard Kowou
ouvaiveon, To yeyovog dnAadn mwe ol aAAayECG TPETEL va amodaoLoToUV amnod To
ouvolo 1 TNV MAeloPnodia Twv xpnotwv. Emiong, ebapuoyég autég anobnkevouv ta
TIAVTA O€ £va amokevipwuévo blockchain yla va cwoouv tnv edappoyn amno toug
KLv&UVOUC TNG KEVTPLKAG e€ouaiag. Ot DApps AelToupyoUV O€ QMOKEVIPWHEVO SIKTUO
P2P (P2P Network - peer-to-peer network) .To mpwto yvwotd dApp oTov KOGUO NTav
To Bitcoin.

To blockchain, 6rmou anoBnkelovtal 6Aa ta SeSopéva TwV MAPATTAVW EPAPLOYWY,
OMWC¢ UTTOSNAWVEL KOLL TO OVOUO TOU UIopel va BewpnBel w¢ pia aAuvoida apyeiwv
Tou amnoBnkevovtal oe HopdECG UIMAOK Kal Sev eAéyxovtal amo Kapia apxn. Kabe éva
oo auta eival 0opaALloUEVO KoL SECUEUPEVO PE TO AAAO XPNOLLLOTIOLWVTOG
KPUTITOYPOPLKEG apXEG, dnULloupywvTag £tol pia aluoida (chain). Mpokettal yia éva
Kataveunuévo BLBALo MANPpwC avolyxto og OAOUC 0TO SIKTUO Kol LOALG L
nmAnpodopia anobnkeutel o auto, eival e€atpetikd SUokoAo va aAlaxBel. Baoiletal
otnv apxn tng opodwviag (ouvaiveong) dnAadn OAoL oL CUMPETEXOVTES 0TO SiKTUO
TpENEeL va kataAn&ouv oe cupdwvia (opodwvia) wote va emiBefatwbel pa
ouvaAiayn.

H edbappoyn mou vAomowiBnke adopa t cuvapn cuudwviag - cupBolaiov petatu
U0 gTalpeLwV yLa TNV oAokAnpwon pLag apayyeAiag, tnv ouvexn aAAnAemnidpaon
TOUC MEOW OWUTNAG ME TNV avtallayn eyypddwyv mou ival amapaitnta yla va
npoxwpnoeL n dtadikacia tng mapayyeAiog KoL TNV EVNUEPWON TOUG YL TO OTASL0
omnou Bplokovtal Ta mpoiovta avad naco otyun. Mo cuykekpluéva kabe cupPfoiato
Tou oupdwveitat amod Tig etalpeieg aveBaivel oto Blockchain pe anotéAeopa kaveic
va PNV uropel va aAAGEEL Toug OpouG Tou, oUTE PAALoTa Kat n idla n etatpeia (Spirit
Innovations) mou to aveBalel. Me tov Tpomo autd e€aodaliletal epniotoocuvn Kat
To cUMPBOAaLo o cupdwveitat Sev umopel va petaBAnbel, o avtiBeon pe autod
TIOU YLVOTQV TIPONYOUUEVWE KABWC omoloSnmote eUMAEKOUEVO HEPOC Oa pnopovoe
VQL TPOTIOTIOL|OEL TOUC OPOUC ToU cupPBoAaiou mpog cupdEpov tou. Emiong, kabe
€yypado mou avtaAAaoostal LTl TwV eTalpelwy aveBaivel oto blockchain pe
OTTOTEAECHLOL KOLL TTAAL VAL NV ptopel val petaAnOet amnd kavévav. Otav aveBaivel
yivetal anodekto éva éyypado undpxel real-time evnuépwaon Twv XpNoTWV WOTE Vol
EVNUEPWVETOL AUETA KABE eTatpeia kal va pnv umdpxel kabuotépnon. Eniong, 6tav
KamoLo €yypado yivetal anodektd kataypadetal oto blockchain n wpa kat
NUEPOMNVIO TTOU QUTO €YLVE, WOTE va Umopel va poPAnBel ava ndoa otyun. TEAoG,
Sivetal n Suvatotnta otov xpriotn va et OAa Ta cupBOAaLa LE TA Omola EUTTAEKETOL
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Kall val eTUAEEEL ekelvo TTOU eTIBUUEL € aUTO Ba UTIAPXOUV OAQ T OXETIKA Eyypada
TIOU €X0UV aVvEReL KABWG KAl N KATAOTACN OTnV omoia BplokeTal.

NEEerg KAebLa

Blockchain, Smart Contract, Decentralized Application, Peer-to-Peer network,
Ethereum, IPFS



Summary

The purpose of the thesis is to implement a decentralized application (DApp -
Decentralized Application). DApps or decentralized applications are a new set of
applications that are not controlled or owned by a single authority and cannot be
shut down. Their main features are autonomy and unanimous consent, which
means that the changes must be decided by all or a majority of users. Also, these
applications store everything in a decentralized blockchain to save the application
from the dangers of centralized power. DApps operate on a P2P decentralized
network (peer-to-peer network). The first known dApp in the world was the Bitcoin.

The blockchain, where all the data of the above applications are stored, as its name
implies, can be considered as a chain of files stored in block formats and not
controlled by any authority. Each of them is secured and bound to each other using
cryptographic principles, thereby creating a chain. It is a distributed book completely
open to everyone on the web and once an information is stored in it, it is extremely
difficult to change. It is based on the principle of consensus, that is all participants in
the network must reach an agreement (consensus) in order to confirm a
transaction.

The application that materialized involves the conclusion of a contract between two
companies for the completion of an order, their continuous interaction through it
with the exchange of documents necessary to proceed the ordering process and
informing them of the stage where the products are located anytime. In particular,
any contract agreed by the companies is uploaded on the Blockchain, so that no one
can change its terms, not even the company itself (Spirit Innovations)

that uploaded it. This ensures trust and the contract that is agreed cannot be
changed, unlike what was previously done, as any party could modify the terms of
the contract in their own interest. Also, every document that is exchanged between
companies is uploaded on the blockchain and again it cannot be changed by anyone.
When a document is uploaded or accepted, there is a real-time user update so that
every company is immediately informed and there is no delay. Also, when a
document is accepted, it is recorded on the blockchain the time and date it
happened, so that it can be viewed at any time. Finally, the user is given the
opportunity to see all the contracts he is involved with and choose the one he wants.
It will contain all the relevant documents that have been uploaded and its situation.

Keywords

Blockchain, Smart Contract, Decentralized Application, Peer-to-Peer
network, Ethereum, IPFS
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1 Ewaywyn

Exatoppupla Sodapia €xouv damavnBel otnv €peuva tng texvoloyiag blockchain
KATA Ta TEAEUTALA Xpovia KaBwg tpoodEpel vEa epyaleia yLa Tov EAeyX0
ToutotnTag Kat tnv e€ouclodotnon otov PndLakod KOO0, Ta omoia amokKAEiouY TV
OVAYKN YLa TIOAAOUG KEVTPLKOUG SLOXELPLOTEC. QG OTOTEAECIQ, ETUTPETEL TN
Snuoupyia véwv Pndlakwy oxéoewv. Me TNV EMonUOmnoinon Kat tnv aohailon
véwv Pndlakwv oxéoewv, n enavaoctacn tou blockchain tiBetal yia va
SnuLoupynoeL €va oTpwia Tou AladIKTUoU ylo cUVOAAAYEG Kol GAANAETILOPACELG
aglag (ouxva amokaloupevo wg «Internet of Value», oe avtiBeon pe 1o «Internet of
Information», mou xpnotpomnolel To cuoTNUA TTEAATNG-EEUTINPETNTC KAL TLG PACIKEG
Baoelg Sedopévwy Tou xpnotuomnolovvtal Ta teAsutaia 20 xpovia).

H avodog twv PndLlakwyv TeEXVoAoyLwV Katd TNV teAevtaia SekaeTia £XEL TPOKAAEDEL
ONUOVTIKEG SlatapaxEg o MOAAOUG TOME(G TNG Blopnxaviag. H epdavion twv
KPQUTITOVOLLOMATWY KOl CUYKEKPLUEVA N UTTOKELEVN TexvoAoyia blockchain mou
umootnpilel To Bitcoin, umooyetal pia Pk LETOHOPD WO TOU TPOTIOU LIE TOV
OTTIOL0 OL XPriOTEC ACXOAOUVTAL LIE TIG XPNULATOTILOTWTLKEG UTINPECLEG.

Madll pe tnv texvohoyia tou blockchain tnv mapouacia Toug ékavav Kat oL EEUTVeC
OUMBAOCELC . ITNV MPOYHATIKOTNTA, £XOUV YIVEL Ypriyopa UL arapoitnTn Kalvotouia
YLOL TLC ETILXELPNOELG. AUTO TO EKTTANKTLKO KOUUATL TNG TEXVOAOYLQC EMUTPEMEL VAL
nipayuatonotnfouv cuvaAlayEg, va yivouv dtadaveic oupdwvieg, va
autopatomnotnBouv ot dtadikaoieg, va avtaAlaxBolv xprpata, akivnta i otdnmote
€xeL afla pe mapa moAu koo Tpomo. OL EEumves cupBaocelg mapouotalouv EVIovo
evlladEpov KaL yLa TLG EMXELPNOELS. ZUMBAAAOUY otnV emtiAucn Tou PO BARLATOC
™ SUOTILOTIOG HETAEY TWV EUNAEKOUEVWV LEPWV KOL TWV ETIXELPNUATIKWY ETALPWV.
Emtiong, €xouv moAAQ odEAN yLa €va eupl GACHO BLOUNXOVLWY, LELWVOVTOG TLG
TLEPLTTEC SATIAVEC KOl TG SATAVEC XpOVou, evicxUovtog napdAAnAa tn dtadavela kat
TNV gUmotoouvn.

JKOTIOC TNC mapoUoac Epyaoiag eival n avaAuaon Tng Texvoloyiag mou KpUBetal miow
arno to blockchain kat pe faon autr n avantuén LLOC AmoKeEVIPWUEVNG epapuoynC.
YdpxeL o 0tOX0¢ TG ouveloPopdg otnv Kowvotnta Twv blockchains mpoodépovtag
VEEC LOEEC KOl KOLVOTOLEG OTO XWPO AUTO VLA TNV AVATITUEN QTMOKEVTPWUEVWV
epappoywv. EKTO¢ OUWE TNG KOWVOTNTOG QUTAG OTOXEVEL KOL OTNV TTapaKivnon Twv
amAwv xpnotwv mou dev yvwpilouv yla tétolou eidoug epapuoyEG va evnuepwBouy
KOLL VOl TG XPNOLUOTIO)ooUV. KATL TETOLO UIMOopEL va yivel av povo KataAdBouv ta
TIAEOVEKTAMOTA, TIG SUVATOTNTEC KAL TNV EUXPNOTLA TTOU TMPOOPEPEL pLa TETOLO
epappoyr o oxEon LE TIG CUUPBATIKEG TOOO BeWPNTIKA OCO KoL LECO OO TNV XPron
™ge.
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Apxika, yivetal ektevig avadopa oto blockchain oto kepahato 1, wote va avaAubel
TIANPWG TO TL aKPLBWG €lval Kal o TPOMOG mou Asltoupyel. AvaAUovtal oL TPELS
Baolkol MUAwWVEC oTouC omoioug otnpilel Tn Astoupyia Tou KaBwg Kat To SiKTuo oTo
ormoio Aettoupyel. Emiong mapouoialovtal ot AGyoL yla TOUG omoioug n texvoAoyia
outn mapouaotalel paydaia avamtuén Kol xpnoLLomoLeiTal OAOEVa KAl TIEPLOCOTEPO.

210 kedalalo 3 e€etalovral Ta smart contracts (€§unva cupBoAala) , Tou TPOKELTAL
OUCLOOTIKA Yla KWK UTIOAOYLOTWV TTou adopd SUO 1 TEPLOCOTEPA LEPN Kall
Aewtoupyel otnv Baon evog blockchain. Emegnyeital to Tt akplBwg elvat kot mwg avta
AettoupyoUv. AKOUN, TAPOUGCLALETAL N AVAYKALOTNTA TOUG 0TO oUYXPOVO KOG, OL
edappoyEg Toug kabwg kat arnd nota blockchain pmopouv va enetepyactolv.

2Tn ouvExela oto KepaAato 4 avalvovtal ta Dapps ( Decentralized Applications), ta
omola otnpilouv TNV Aettoupyia Toug oto blockchain kat aAAnAemidpouv pe Ta smart
contracts péow tou User Interface. E§nyeital n Aettoupyia Toug, n xprion Toug oTov
TIPOYHOTLKO KOO0, OL TPOTIOL UE TOUG OTOLOUG UIopel va avartuxBel éva dapp kot
TENOG TO MAEOVEKTLATA TOUG OE OXEON UE TLG CUUPATIKEG EDAPHOYEC.

To neplexopevo tou kedalaiou 5 €xel va Kavel e To Ethereum, éva katavepnuévo
dnuooto diktuo blockchain. Mpdketat yla pa avolyt mAATPOpua AOYLOULKOU TIOU
Baailetal otnv texvoloyia blockchain kat emitpénel oToug MPOYPAUUOTIOTEC VA
SnNUoOLPYNRCOUV KaL VA avVATUEOUV ATTOKEVTPWHEVEC EPapUOYEG. MveTal availuon
¢ Astoupylag Tou Kat avadopd oToug TPOTIOUG XPHong Tou. AKOuN, avadépovral
To 0pEAN HLOC ATIOKEVIPWHEVNG EPAPUOYNG TTOU avamtuoosTal oto Ethereum,
KaBwg KoL oL TpomoL poofacng o€ AUTO yLa TNV avarntuén tng.

Ta emopeva kepaiata 6,7 avadépovral oto InterPlanetary File System (IPFS) kat
ota blockchain events avtiotolya. To mpwto ival £va dikTuo peer-to-peer yla tnv
arnmoBrikeuon Kal kown xprion dedopévwy og Eva KATaveEUNUEVO CUOTNUA apXELWY,
EVW Ta SeVUTEPA XPNOLUEVOUV OTO Va eVNUEPWOEL Apeoa o0 Xpriotng LECW TOU user-
interface yla pia evépyela (cuvaAAlayr tou smart contract) mou nmpaypotonolonkKe.

TéAog, oto keddAalo 8 mapouastaletal n Dapp mou vAomolBnke o cuvepyacia pe
NV €Talpeia Spirit Innovations. MNvetat avadopd oto mAaiolo evaoxoAnong tng
€TalpElaC, oTA TIPOBAARUATA TTOU UTIAPXOUV KAl TO TIWE AUTA UIopouV va
OVTIUETWITLOTOUV PETA amd TNV AVATTTUEN AUTAG TNG EPapUOYNG. 2T CUVEXELQ,
g€nyeital avaAuTIKA TO WG AELTOUPYEL N epappoyn Kot To TL akplBwg UAomolel
TIPOOHEPOVTAG TO AVAAOYO OXESLAYPAULO KOL TO KATAAANAQ screenshots.
KAeivovtag, SnAwveTtal To KGOTOC UAOTIOLNCNG TNC.
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2 BLOCKCHAIN
2.1 Blockchain Oplwouoc

To blockchain pe amAoug 6pouc eival pa dour Sedopévwy TIou TEPLEXEL apXELa
ouvallaywv kat mapdAAnAa dtacdalilel tTnv acddalela, Tnv Stadavela KoL TV
amokévtpwaon. Mmnopet va BewpnBet wg pa aluvoida apyeiwv mou amobnkevovtat
o€ HopdEC UmAok Tou Sev eAéyxovtal anod Kapia apxn. Eivat éva katavepunuévo
BLBAlo MANPwWG avolyto o€ 6Aoug oto SIKTUo Kal HOALG pLa TTAnpodopia anobnkeutel
o€ aUTo, eival e€atpetikd SUokoAo va alhaxBei(Pratap,2018,July).

To blockchain meptéxet pa xpovika-oppaylopévn oslpd avoAloiwtwy deSopévwy
(data) mou dlaxelpiletal amod éva CUUMAEYA UTIOAOYLOTWY TIoU §EV AVAKOUV OE
Kapia eviaia ovtotnta. Kabe éva amnd auvtd ta punAok dedopévwy (block) eivatl
00baALoUEVO Kol SECUEVEVO TO €Val UE TO AAAO XPNOLLLOTIOLWVTAC KPUTTTOYPADIKES
apxEC, Snuioupywvtag £tol pa ahuoida (chain) (Rosic, guides/blockchain, 2019).

H texvoloyia Blockchain emuitpénel o€ OAOUG TOUG CUUMETEXOVTEG 0TO SiKTUO Va
kataAn&ouv og oupdwvia, KOWwWG yvwotr ws opodwvia (cuvaiveon). OAa ta
b6ebopéva mou eival anobnkevpéva oto blockchain kataypddovtal Pndrakd kat
£€XOUV €va KOLVO LOTOPLKO TO omolo eival SLaB£oiuo oe OAOUC TOUG CUUUETEXOVTEG
oto Siktuo. Me autov Tov Tpomo e€aleidovtal ol mBavotnTeg onolacdnmote
amatnAng Spaoctnplotntag i SUTARG cuvaAlayng XweLg TNV avaykn evog Tpitou
(Pratap,2018,July).

To XapaKTNPLOTIKO ToU TOo Eexwpilel eival OtL Sev €xel kevtplkn e€ouaia. Eival o idLog
0 0PLOUOG EVOC SNUoKpATIKOU cuoThatod. Aedopévou OTL eival oav €va Koo Kot
apetapAnto BBAlo(ledger), oL mMAnpodopieg o€ aUTO Eival AVOLKTES yLa
omolovénmote va ti§ eL. Q¢ ek TouToU, otlbMote eival xTopévo oto blockchain
elval amo t ¢ouon tou dtadaveg kat OAoL OL CUPPETEXOVTEC €lval UTIELBUVOL yLa TLG
evepyelEg touc (Rosic, guides/blockchain, 2019).

2.2 AvalAuon tou Blockchain pe mapadsiypota

MNa va katavonBet kaAutepa to blockchain, Ba e€staotel éva mapadelypa omou
avalnteitat pa emAoyn yla va oTaAouv XpriLaTa o€ KATIOLO XProTh Tou (EL o€
Slapopetikn TomoBeoia. Mia yevikr) ETAOYN TIOU UIMOPEL va xpnotpomnotnBet sivat
pLo Tpamnela n pla ebpappoyn petadopds mAnPpwUng onwe n PayPal n Paytm. AutA n
emloyn adopd tpitoug mpokeLEvou va SlekmepalwBel n cuvaliayn, Adyw Tng
omolag adatlpeital emutAéov Mooo amnod Ta xpHuata wg petafiBaotiki apolBn.
ErumAéov, o€ MEPUTTWOELG OTIWG AUTEC, Sev pumopel va Staodaiiotel n acpAAela Twv
XPNUATWYV oag, KaBwc eival ToAU bavo vac xakep va dlatapael To SikTuo Kot va
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KAEPeL Ta xprpata. Kat otig SUo meputtwoelg, o meAdtng dewvomnabel. ESw pmaivel
to Blockchain (Pratap,2018,July).

Avti va xpnowaormnotnBet pia tpamnela yla tn peTtadopd XpnHATwWY, EQV
xpnotuomnotnBet blockchain og tétoleg meputtwoelg, n dtadikaoia yivetal oAU mio
€UKOAN Kal acdaAng. Asv untdpxel mpoobetn apolpr dedopévou OTL Ta Kepaiala
elval apeoa enefepyaocpuéva amnod Tov xpriotn Kat £Tol e€aleidetal n avaykn yla Eva
Tpito pEpPoG. EmumAéoy, n Bdaon dedopévwy blockchain eival anokevtpwpévn kat dev
Tieplopiletal o€ Kapla ocuyKekpLUEVn TormoBeoia Tou onpaivel OTL OAEG oL
nmAnpodopieg kal ta apxeia mou dtatnpouvtat oto blockchain eivat Snuooia kat
QMOKEVIpWHEVA. AeSopévou OTL oL TAnpodopieg Sev amoBnkevovtal o €va HOvVo
HEpog, dev umdpxel kapia mBavotnta StadpBopag Twv MAnpodoplwy ano
omolovénmnote xakep (Pratap,2018,July).

210 blockchain 8gv €xoupe kavéva KOOTOG CUVOAAAYNG (KOOTOG UTIOSOUNG UTIAPXEL
HeV, aAld Sev uTtapxel KOOToG cuvaAAaync.) Elval évag armAog aAAd £Eumvog TPOTOG
yla va petadpepBolv mAnpodopieg amo tov A otov B pe €vav mAnpwg
OLUTOHOTOTIOLNMEVO Kol acdalr] TPOMO. To £va EUMTAEKOUEVO HEPOG TNG CUVAAAQYNAG
Eekva ™ dadikaoia dnuloupywvtag Eva UmAoK. Auto To UImAoK emaAnBevetal anod
XALASEG, lowC eKOTOUHUPLO UTTOAOYLOTEG TToU Slavepovtal yupw amnod to Siktuo. To
emaAnBevupévo umAok mpootiBetat otnv aAucida, n onola amobnkevetal o
0AOKANpPO TOV LOTO, SNLoupywvTag OXL LOVO €va povadikod apxelo, aAAd Eva
Hovadko apxeio pe povadiko Lotoplkod. H mapamoinon evog apxeiov Ba oipalve tnv
naparoinon oAokAnpng tng aAucidag o eKATOUUUPLA TIEPUTTWOELG. AUTO €lval
TPAKTIKA aduvarto. To Bitcoin XpnoLOMOLEL AUTO TO POVTEAOD YL XPNHOTLKEG
ouvallayeg, oA pmopel va avamtuyBel pe moAAoug dAAouc tpomouc. (Rosic,
guides/blockchain, 2019).

2.3 Blockchain Emeénynon Agttoupyioc

‘Eva blockchain gival pla aAvoida amod pmAokg mou nepleéxel dedopéva n
nmAnpodopiec. Mapolo ou avakaAldONKe vwpltepa, N MPWTN EMTUXNMEVN Kal
SnuodAng epappoyn tng texvoloyiag Blockchain Snuoupynbnke to 2009 armo tov
Satoshi Nakamoto. Anputoupynoe to mpwto PndLako KPUTTTOVOLLOUA LIE TNV
ovopaota Bitcoin péow TG Xpriong tng texvoAoyiag Blockchain. Oa peAetnBel mwg
npayuatika Aettoupyel to blockchain (Pratap,2018,July).

KaBe pumAok o€ €va blockchain diktuo amoBnkevel kamnoteg mAnpodopieg pall pe o
hash tou mponyoUpuevou pmAok. Eva hash gival évag povadikog pabnuatikog
KWOELKAG TIOU OVAKEL OE VA CUYKEKPLUEVO UITAOK. AV oL TTANPOdOpLEG EVTOG TOU
umAok €xouv tpormorolnBei, To hash Tou pumAok Ba umokeLtal emiong o
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tponomnoinon. H cuvéeon Twv UIMAOK HECW TWV HOVASIKWY KAELSLWV
KATAKEPUATIOMOU Elval auto mou kablotd aodalég to blockchain.

Evw ot cuvallayég mpaypatonolovvral o€ éva blockchain, untdpyouv koupol oto
SIKTUO TIOU ETUKUPWVOUV AUTEG TIG cuvaAlayEg. 1o blockchain tou Bitcoin, autol ot
KOUBOL KaAdouvTal WG avOpakwEUXOL KoL XPNOLLOTIOLOUV TNV €VVOLa TNG amodeLeng
epyaociag(proof of work) yla va eme€epyactolv Kot va ETIIKUPWOOUV TLG CUVAAAQYEG
oto Siktuo. MNa va ivat éykupn pia cuvaAlayr, KaBe umAok mpémnet va avadEpetal
oto hash Tou mponyoupevou pmAok. H cuvaAlayn Ba mpaypatomnotnbei povo kat
HOVO €AV 0 KaTakepUATIOUOG (hash) elval owotdg. Edv évag xakep mpoomnadrost va
eruteBel oto Siktuo Kat va aAldéel mAnpodopleg amod omoLodNTOTE CUYKEKPLUEVO
umAok, to hash mou eniouvantetat oto Aok Ba tpomomnotnBei eniong.

H napapioon Ba evromniotel kabBwg To Tpomnomnotnuévo hash dev Ba tatplalel pe to
apxLko. Auto e€aodalilel otL To blockchain eivat avaAloiwTto, adol onoladnmote
oaAAayn Tou yivetal otnv aAucida Twv UmAok avtikatontpiletal o€ o0AOKANPO TO
SIKTUO KOl avLXVEVETAL EUKOAQL.

JUVOTTIKA, Hla cuvaldayn oto blockchain cupBaivel pe Ta mapakatw Brpota:

1. ‘Eva 6iktuo blockchain xpnowuormnoletl Snupdota kat LwTtikad KAELSLA yia va
oxnuoartiosl pla Yndakn vnoypadn e€aodalilovrag achalela Kat
ouvaiveon.

2. MOALG e€aodaAloTel 0 EAeyXOG TOUTOTNTAC LECW AUTWV TWV KAELSLWY,
T(POKUTITEL N avaykn e€ovclodotnonc.

3. To Blockchain emitpémnel 6TOUC CUPUETEXOVTEC TOU SLKTUOU VAL EKTEAOUV
poOnuatikn emaAnBevon kat va ¢ptavouv os opodwvia (ouvaiveon) yia va
OUUPWVAOOUV O OTOLASATIOTE GUYKEKPLUEVN TLUA.

4. Katd tn petadopd, 0 anmooToAEaG XPNOLUOTOLEL TO LOLWTIKO KAELSL TOU KaL
OVOKOLVWVEL TIG TTAnpodopieg cuvaArlayng HEow Tou Siktuou. Anuloupyeital
€va UAoK TIou TiepLEXEL MAnpodopieg omwe n Pndlakn umoypadr, n XPOVIKNA
onuavaon Kat to Snuootlo KAeLSL Tou SEKTN.

5. AuTO 10 Aok mAnpodoplwv petadidetal péow tou Siktuou Kat apxilel n
Stadikaoia emkupwong.

6. Ouminers (avBpakwpuxol) og 6Ao To Siktuo Eekvouv TNV emilucn Tou
poBnuatikol malA mou oXeTI(ETAL e TN cUVAAAQYH YLO VA TO
enegepyaotolv. H emiAucon autou tou malA amnaltel and Toug
avBpakwpLUXoU¢ va eMevOUCOUV TNV UTIOAOYLOTIKN TOUG Suvaun.

7. Me tnv npwtn eniluon tou madA, o avBpakwpLXog AauBdavel avtapolBEg Le
™ popdn bitcoins. Autd ta mpoBAnpata avapEpovtol W LobnUATIKA
nipoPAnuata anodeléng epyaociag (proof of work).

8. MOALG n mMAelovotnTa TWV KOUPBwWV oTo Siktuo £€pBel o€ opodwvia Kat
OUUPWVAOEL O€ pLa Kowvr AUaon, To UmAok adpayileTal Xpovika (mpootiBetat
XPOVLIKA onuavon) kat pootiBetat oto undpxov blockchain. Autd to pmAok
UIopEL va mepLEXEL oTdNTIOTE, OwG Xpripata, Sdedopéva ) punvopata.
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9. Meta tnv mpooBnkn Tou véou UmAok otnv aluacida, Ta umapyxovia avtiypada
tou blockchain evnuepwvovtat yla 6Aoug toug KOuPBoug Tou SikTtuou
(Pratap,2018,July).

OuoLaoTIKA yLa TV KAAUTEPN KaTavonaon Tou pnopei va BewpnBel cav Eva
AoyLoTtiko dpUAAO Ttou avtlypadetal XIAASEC popEG o€ Eva SIKTUO UTIOAOYLOTWVY
OTIoU TO SIKTUO AUTO OXESLAOTNKE YL VOL EVNUEPWVEL TOKTIKA QUTO TO AOYLOTIKO
$UANo. Etol SouAevel kat to blockchain (Rosic, guides/blockchain, 2019).

OLmAnpodopieg mou datnpouvtat o éva blockchain untdpyouv cav pa
KOLVOXpNOTN KoL CUVEXWC ouVSLaAaooopevn Baon Sedopévwy. AuTog eival évag
TPOMOC XPHong Tou SIKTUOoU Tou £xeL tpodavr) odEAn. H Baon Sedopévwy Tou
blockchain 6ev anobnkevetal og pLa eviaia tonobeoia , mpAyUa TTOU CNUALVEL OTL TA
apxeta mou dtatnpet eival mpayuatikd Snuoota kot eUkoAa emaAnBevoua. Asv
UTTAPXEL KEVTPLKN €kS0ON AUTWV TWV MANPOGOPLWV yLa Evav XAKEP WOTE VA Uopel
va ta StadBeipel. Dlofeveital amo eKATOUMUPLA UTIOAOYLOTEG TAUTOXPOVA KAl T
bebopéva tou eival mpooBdoiua og onolovérmote oto dladiktuo.

O \dyog yia tov onoio to blockchain €xel kepdioel T0o0 MOAU Bavpacpod eivat otL:

e Aev avnKeL o€ pia eviaia ovtotnTa, EMOUEVWGE ELVAL ATIOKEVTPWHEVO.

e Ta debopéva amobnkevovtal kpumtoypadikad péoa otnv aAucida.

e To blockchain givat apetaBAnto, ondte kaveic Sev pmopet va mapaflaocst ta
bebopéva mou Bpilokovtal péoca o€ AUTO.

e To blockchain gival Stadpavecg, wote 0 omoloodnMOTE va UMopEl va
napakolouBel ta dedopéva av to B€AeL (Rosic, guides/blockchain, 2019).

2.4 O3 nvAwvec thc texvoloyiac tou blockchain

OL TpELg KUPLEG LBLOTNTEG TNG TexvoAoyiag Blockchain, ou tnv BorBnoav va kepdioel
€upela avayvwplon, eivat ot €EAG:

e AmoKévipwon
e Awadavela
e ApetafAntotnta
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NuAwvoc # 1: AmoKEVTpWON

Ta blockchain elvat amokevipwpéva otn ¢ucon, mTou onUAiveL OTL KAVEVO ATOMO N
opada dev katéxel Tnv e€ouaia Tou cuVoALKoU Siktuou. Evw 6Aot oto SikTuo £xouv
To avtiypado tou katavepnuévou BiPAlou (distributed ledger) , kaveig dev pmopetl
Va TO TPOTIOTIOLCEL LOVOC TOU. AUTO TO povadLkd XapaKTneLoTikd Tou blockchain
eTutpEnel tn Stadpavela kat tnv acpaiela Sivovrag mapaAAnia tn SUvaun otoug
xpnoteg (Pratap,2018,July).

Mpwv epdaviotouv to Bitcoin kat to BitTorrent, oL xprioTeg ATAV TLO cuvVNBLoPEVOL
OTLG KEVTPLKEG UTtNPETieC. H O€a elval TOAU ammAn. YIIAPXEL L0l KEVTPLKH OVTOTNTA
TIou amoBnkeveL OAa Ta Sedopéva Kal Ba TpEMEeL 0 XprotnG va aAAnAemidpa

OTTOKAELOTIKA LE QUTHV TNV OVIOTNTA yla va AABeL TIg TAnpodopieg ou xpetaletal.

‘Eva Ao tapadelypa KEVIPIKOU CUCTHATOG elval oL tpamneles. AmoBnkevouv OAa
TOL XPUATA TOU XPNOTH KAl O OVOG TPOTIOG LE TOV OTIOL0 UTTOPEL va TANPWOEL
KATToLoV lval vo tepAoeL amnod tnv tpanela.

To mapadootakd HoVTEAD TEAATN-OLAKOULOTN €lval £va TEAELO TTAPASELYUA VIO QUTO:

=

D Clients '

]
i / Server
-

Ewova 1: Mapabdootako povtédo neAatn-Stakoutotr (wikipedia, n.d.)

‘Otav KAToLog Xprotng Kavet google avalntnon yla KATL, yiVETaL Evo EpWTNUA OTO

Slakoplotr), o omolog otn cuvéXeLa Ba amavTroEsL LE TG OXETIKEG TANpodopies. Auto

gival éva mopadelypa amAov eAdTn-6LoKoULoTH.

Tol KEVTPLKA CUCTHUOTA AV KoL £X0UV oUUTEPLDEPOEL KOAQ OTOUC XPrOTEC E6W Kal
TIOAAQ XPOVLO £XOUV WOTOCO TIOAAEC EUTTAOELEC.
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e [lpwTtoV, OTA KEVIPIKA cuoThata, OAa ta Sdedopéva anobnkevovtal o€ Eva
onueio. Auto ta kaBlotd eUKOAOUG OTOXOUC yLa TBavoug XAKEPG.

e EQV TO KEVTPLKO OUOTNHO ETIPOKELTO VA MEPACEL Ao avaBaduion
AoylopkoU, Ba otapatouos 0AOKANPO TO CUCTNUA.

e Av 1 KEVIPLKA OVIOTNTA TEPUATLOTEL yLO TOV OTIOLOSATIOTE AOYO TOTE KOVELG
bev Ba €xeL mpooPaon otig mAnpodopieg mou SlabETeL.

e To 0gVAPLO TNG XELPOTEPNG MEPLTTWONG Elval av auTh n ovtotnTa yivel
SlepBappuévn kat kakoBouAn. Eav oupBet autod, oAa ta Sedopéva mou
Bpiokovtal péoa oto blockchain Ba mapafiactouv.

I €VOL TTOKEVIPWHEVO CUOTNUA, oL TAnpodopieg Sev amobnkevovtal and pia pévo
oVTOTNTA. ITNV MPAYHATIKOTNTA, OAOL 0TO SIKTUO KATEXOUV TI TANPOdOopIEC.

I £Val MOKEVTPWHEVO SikTUuOo, av 0 Xprotng B€AeL va aAnAemibpacel pe tov dpido
TOU, TOTE UTIOPEL VA TO KAVEL AUECA XWPLC va TTIEPATEL Ao TPiTo HEPOC. AUTH ATAV N
KUpLa LdeoAoyia miow amo to Bitcoin. Movo o xpriotng eivat umevBuvog yla Ta
XPAHOTA Tou. MTtopEl va oTEIAEL TA XPHLATA TOU O€ Omolov BEAeL xwpig va
XPELALETOL VO TIEPACEL OO HLoL TPpATTEQL.

The New Networks

Centralized

Centralized systems have a core
authority that dictates the truth to
the other participants in the network.

Only priveleged users or institutions
can access the history of transactions
or confirm new transactions.

Decentralized

Decentralized systems have no core
authority to dictate the truth to
other participants in the network.

Every participant in the network
can access the history of transactions
or confirm new transactions.

Ewkova 2: Centralized vs Decentralized Systems (Rosic, guides/blockchain, 2019)
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NMuAwvac #2: Awadavela

Mia amo tig o eviladEpoUTEC Kal OPEENYNUEVEG EVVOLEG OTNV TEXVOAOyia
blockchain givat n "dtadavela". Mepikot Aéve otL to blockchain cou mpoodepet
OLWTLKOTNTA, EVW KATtoloL AAAOL OTL TpoodEpeL Stadavela . Oa peletnOel ylati
ouppaivel auto.

H tautétnta evog atdpou KpuBeTal LEow oUVOETNG KpumToypadiag Kal
eKTpoowrneitay(napouaotdaletal) povo ano tn dnuodota dtevBuvon tou. Etol, eav
avalntnBOel to LoTtoplkd cuvallaywv evog atopou, dev Ba pavel "o Bob €otelde 1
BTC" aAAd Ba dpavel "1IMF1bhsFLkBzzzOvpFYEmvwT2ThyCt7NZ) éotelle 1 BTC".

AuTO daivetal KAAUTEPA 0TO AKOAOUBO OTLYHLOTUTIO TWV CUVAAAQYWYV TOU
Ethereum:

TxHash Block Age From To Value

0x2d055e4585 5629306 16 secs ago 0x003e3655090890... 0x2bdc9191desctb... 0.004741591554641 Ether 0.000294
Oxb4d37c791ffdcde.., 5629306 16 secs ago 0x6c3b4fafd13e0ed,., 0.744767225 Ether 0,000204
0x9979410dcbsf4c. .. 5629306 16 secs ago 0x89bcd75abbac(s... 0x2d42e286390c59... 0016294 Ether

0x189c4d4aae0be... 5629306 16 secs ago 0x175cd602b2ater... 0xd39681bb05861b. .. 0,01 Ether

Oxda0edbbb11fb77... 5629306 16 secs ago [B0x01995786f14357.., 0 Ether

Ox6be498fafaddach... 5629306 16 secs ago OxBad1cac422eb5e... 0,029594 Ether

Ewova 3: Ztyuiotumo Suvaiiaywv tou Ethereum (Rosic, guides/blockchain, 2019)

‘ETOL, EVW N TIPAYUATIKN TOUTOTNTA TOU aTOpoU eival aodalng, daivovtoat OAeC ot
ouvaAAayEG TTou €yvav e tnv Snuoota StevBuvaon touc. Auto to emtinedo
Stadavelag bev unnpée MOTE 0TO MAALOLO EVOG XPNHUATOTILOTWTLKOU CUCTHATOG.
MpooBETeL auTO To EMUTAEOV Kal TIOAU avaykaio eninedo uneuBuvotntag mou
amatteitol and oplopéva oo ta HeEyaAUTEPA LOpUATAL.

Edv eival yvwotA n dnuooia StevBuvon pilag ano TG HEYAAEG ETALPELEG, O XpAOTNG

Umopel amAd va Tnv avoifel o Evav eEepeuvnTr Kal va EETACEL OAEC TIG CUVOAAQYEC

LLE TLG OTIOLEG EXEL EUTIAAKEL AUTO TIG avayKalel va elval eLAKPLVELS, KATL TIou Sgv
elyav moté avruetwrniosl oto mapeAbov.

Qotooo, auth dev elval n KaAUTepn nepimtwon xpriong. OL TEPLOCOTEPEC ATIO QUTEG

TIG eTaLpeieg dev Ba mpaypaTonoljoouv cUVOAAAYEC XPNOLUOTIOLWVTAG

KQUTITOVOUIOMOTA, KOl OKOWN KOL 0V TO KAVouv, 8gv Ba KAvouv OAEC TIC GUVOAAOYEC

TOUG XPNOLLOTIOLWVTAG KpUTTTOVOoiopaTa.
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NuAwvoc # 3: ApuetaBAntotnta(lmmutability)

H 1810tnta tng apetafAntotntag evog blockchain avadépetal oto yeyovog otL Sev
umopouLv va petaBAnBouv ta Sedopéva mou ypadovtal oto blockchain. Na va
katavonBei n apetapAntotnta, ag BewpnBel mwg 0 xproTng OTEAVEL Eval HAVULA
NAEKTPOVIKOU Taxudpopeiou. Adpou oTellel TO HvUpa NAEKTPOVIKOU TaxuSpopeiou
o€ £va owpo ATtopa, Sev Umopel va To Tapel iow. Ma va Bpel Evav TPOTOo va To
KAveL, Ba mpémel va {NTHoEL amo OAouG Toug apaAnmreg va dtaypadouv to email
TOU, TO OTolo elval apKeTA KOUPAOTIKO. ETOL AELTOUPYEL KOLL TO XOPOKTNPLOTIKO TNG
opetapAnTéTnTAC.

MOALC yivel n enefepyaoiao Twv dedopévwyv oto blockchain , auta v pnopouv va
TpomnomnolnBouv. Itnv nepimtwon tou blockchain, av kamnolog npoonadriost va
oANageL Ta debopéva evog UmAok, Ba tpémet va aAAdel oAokAnpo to blockchain mou
okoAouBei, kaBwg kaBe pumAok anobnkevel to hash tou mponyolupuevou pmAok. H
oAAayn og éva hash Ba 06nynoet oe aAhayn oAa ta emopeva hashes. Eival moAU
nieplmAoko yla kamotov va aAAGeL OAa ta hashes, kaBwg amattel moAAR
UTTOAOYLOTIKN LOXU yla va To KAveL. Q¢ ek TouTtou, Ta Sedopéva ou amobnkevovtal
oto blockchain Sev gival evaiocBnta oe aANOLWOELG 1 EMIOECELC ATTO XAKEP AOYW TNG
opeTapAnToTNTAC.

H apetafAntotnta, oto mAaiolo tou blockchain, onuaivel 0tL poALg elo€ABEL KATL OTO
blockchain, 6ev umopei va mapaflootei. Katt tétolo Ba Atav dlaitepa MOAUTLUO Lo
TO XPNUATOMIOTWTLKA Wplpata.

O Adyog¢ yia tov omoio to blockchain amoktd auth TNV WBLOTATA €lval AUTOC TNG
KPUTITOYPOPLKAG OUVAPTNONG KATAKEPUATIOMOU.

Me amAd Aoyla, to hashing maipvel pla cupforooelpd eLlcodou omoloudrmote
unkoug kot divel pa €€06o otabepol prkouc. To mMAALoLo TWV cryptocurrencies
OTWwG To bitcoin, ol cuvaAlayEc AapBavovtal we (0080 Kal TPEXOUV HECW EVOC
oAyoplBuou katakepuatiopou (to bitcoin xpnotpomnolet SHA-256) to omoio Sivel pla
£€€060 otabepol pnkoug.

Oa be1yBel mwg Aettoupyel n Sladikaocio KATAKEPUATIOUOU, BETOVTAC CUYKEKPLUEVEG
gl066ou¢. Mo auTrh TNV AoKNoN, TPOKELTAL va Xpnotluomnol0st o SHA-256 (Secure
Hashing Algorithm 256).
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INPUT HASH
Hi 3639EFCDO8ABB273B1619E82E78C29A7DF02C1051B1820E99FC395DCAA33268B8

Welcome 53A53FCO9E2A03F9B6EGEDEABAT01574CDSCF5F01FB498CA41731881BCDC68AT7CE
to
blockgeeks.
Glad to
have you
here.

Ewkova 4: 1o Mapadetyua Aettoupyiac tou SHA-256 (Rosic, guides/blockchain, 2019)

Onwcg paivetat, otnv nepimtwon tou SHA-256, avetaptnta ano 1o ndco PeYAAn n
HLKPN €lval n eloodog, n £€060¢ Ba €xeL mavta otabepod unkog 256 bits. Auto yivetal
Kplolo OTav MPOKELTAL yLa £Va TEPAOTLO OyKo SeSopévwy Kal cuvallaywv. Etal,
avti o xprotng va Bupatal ta Sedopéva elcodou mou Ba umopovoav va givat
TEPAOTLA, UMOpel amAd va Bupdrtal To hash kat va ta mapakoAouBnost.

Mua kpurttoypadLkr) CUVAPTNON KOTOKEPUATIONOU €ival pLa el8IKA Katnyopla
OUVOPTNOEWV KATAKEPUATIOUOU N omoia £xel SLAPOpPEG LBLOTNTES KABLOTWVTAG TNV
davikn yla kpurttoypadia. YIapxouv oplopéveg LBLOTNTEG TTOU XPELATETAL L
KPUTITOYPOPLKA AELTOUPYLO KATAKEPUATIOMOU TIPOKELUEVOU Vo BewpnBel aopalnc.

Yrdpyel pia botnta mou Ba peAetnBel extevéotepa kal ovoudletal " Avalanche
Effect".

AkoOpa KL av yivel pla pikpn aAdayn otnv eicodo, ol aAAayég mou Ba
QVvTIKATOMTPLoTOUV oto hash Ba eival tepdotieg. AG SOKIUAOTEL XPNOLLOTIOLWVTOG TO
SHA-256:

INPUT | HASH

Thisis | C7BE1IEDS02FB8DD4D48997C6452F5D7ES09FBCDBE2808B16BCFAEDCEACO7D14E
a test

thisis | 2E99758548972A8E8822AD47FA1017FF72F06F3FFEA016851F45C398732BC50C
a test

Ewkova 5 : 20 Mapabdetyua Aettoupyiag tou SHA-256 (Rosic, guides/blockchain, 2019)

ElvaL mpodaveég mwg mapoAo mou aAAdxOnke POVO TO PWTO YPAUUA TNG ELo6dou,
eMnpPeaotnke kal aAAae 0Ao to hash e€66ou.

Twpa, onwc avadEpBnke Kal o mponyoupevo onpeio to blockchain ival pia
ouvdedepévn Alota rou meplExel Sedopéva Kal va SEIKTN KATAKEPUATIOUOU TIOU
Selyvel to mponyoupevo UmAoK, Snuloupywvtag €tol TNV aAluoida. Evag delktng
KATAKEPUATIONOU lval mapopolog pe évav deiktn, aAAd avti va epLéXeL Hovo
S1evBuvaon Tou POoNYOUEVOU UITAOK TTEPLEXEL £TtioNC TO hash twv debopévwy péoa
OTO TIPONYOUUEVO UITAOK.
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AuTn n HKpn tpomomnoinon eivat mou Kavel ta blockchains TG00 eKMANKTIKA Kall
aflomiota.

Q¢ anotéAeopa , av Evag xakep erutebel oto umAok 3 kal mpoonabnost va aAAGEeL
Ta dedopéva Tou, TOTE AOYW TWV LOLOTATWY TWV CUVOPTHOEWV KATAKEPUATIOMOU, KL
uwkpn aAlayr ota dedopéva Ba aAAagel Spapatikd to hash. Auto onpaivel OtL OAeg
Ol ULKPEG aAAaYEC TToU €yLvayv oTo UmAok 3, Ba aAAd€ouv To hash ou amoBnkevetal
OTO UIAOK 2, TIOU € TN oglpd tou Ba aAlAdgel ta Sedopéva kat to hash Tou pmAok 2
mou Ba €xel w¢ anotéAeopa aAlayEG oto UmAok 1 kat outw KaBe€nc . Autd Ba
oAAG€eL evteAwe TNV aluaoida, katL mou eivat aduvato. Autog akplpwg eival o
TPOMOG e Tov omolo to blockchain emtuyyavel apetapAntotnta (Pratap,2018,July).

2.5 To &iktvo kat ot KopBot tov blockchain

To blockchain Siatnpeital ano éva diktuo peer-to-peer. To diktuo ivat pia cuAloyn
KOUBwV ou aAAnAocuvdéovtat petal Toug. OL KOUBOL elval pepOVWUEVOL
UTTOAOYLOTEG TIOU AaBAVOUV ELOPON KOl EKTEAOUV Lo AELToupyia 0€ auToUG Kat
Sivouv pa £€060. To blockchain xpnowuomnolel £va e161ko €idog Siktuou Tou
ovopaletal "6iktuo peer-to-peer" 1o onoio xwpilel oAOkANPO T HOPTO Epyaciag
TOU PeTafl TWV CUMPETEXOVIWY, OL omoiol elval e€loou mpovopulouyoL Kol
ovopalovtal "peers". Aev UTIAPXEL TTAEOV £VOLG KEVTPLKOC SLOKOULOTHC, TWEO
UTTAPXOUV apKETOL SLaveENUEVOL KAl aToKEVTPWEVOL peers (Rosic,
guides/blockchain, 2019).

2.5.1 H ypnowodtnta tou peer-to-peer network

Me tn xprion tou Blockchain, n aAAnAenidpaon peta dvo peAwv evog peer-to-peer
SktUoU emLTuyxAveTal eUKOAA XwpLig TNV anaitnon tpitou pépouc. To Blockchain
XpNolpomolel TPwWTOkoAAo P2P to omolo emLTpEnel o€ OAOUG TOUG CUUMETEXOVIEC OTO
SLKTUO VO KATEXOUV €Vl TTAVOLLOLOTUTIO avTiypado TwV CUVAAAOYWYV, ETILTPEMOVTOG
NV €YKPLON HECW EVOG UnxaviopoL opodwviag. MNa napddelyua, av o xprotng BéAeL
VaL TIPOY LOTOTTIOLH OEL OTtoLadATIOTE GUVOAAQT] Ao £va LEPOG TOU KOGHOU 0 GANO,
Umopet va to kavel pe blockchain povog tou péoa oe Aiya dsutepolenta. EmumAéoy,
oL TUXOV SLaKOTIEC N eETUIAEOV XPEWOELG dev Ba adalpeBouv katd tn petadopa.

Mia amo TIg KUPLEG XPNOELG TOU SIKTUOU peer-to-peer glval n Kown Xprion apxeiwv,
Tiou ovopaletal torrenting. EQv mpoOKeLtal va XpnotpomnolnBei éva povtéAo meAdtn-
Stakoptotn yia AfPn, tote eivatl ouvnBwe €alpeTika apyo Kal e€aptatal €
OAOKAPOU QIO TNV KATACTACN TOU SLAKOWLOTH. ETutAéov elval emppemég oTn
Aoyokploia.

Qot000, o€ Eva cUOTNUA peer-to-peer, SV UTIAPXEL KEVTPLKN apXr) KA, EMOUEVWG,
Qv KAToLog oo Toug peers Tou Siktuou Byel amo to SikTuo, UTIAPXOUV aKOUA
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TIEPLOOOTEPOL XPNOTEG ATO TOUG OMoiou¢ mopet va yivel to download. EmutAéov, dev
UTTOKELTAL OTO LOEAALOTIKA TIPOTUTIA EVOG KEVIPLKOU CUOTHMOTOG Kal apa Sev eival
ETUPPEMEG 0TN Aoyokploia.

Mua cUvtoun olykplon tou mapadoaotakoU centralized downloading pe to
decentralized peer-to-peer downloading Sivetal otnv mopakdATw £LKOVA:

Traditional Centralized Downloading Decentralized Peer-to-Peer Downloading

dl:nwnll:uaders Sl%g‘“&m% glnn%
—

100% \ / 52%
—
central Eg
web-server 27%
*Slow + Fast
*Single point of failure + No single point of failure
*High bandwidth usage for server * All downloaders are also uploaders

Ewkova 6: Zuykpton tou mapadootakou centralized downloading e to decentralized peer-to-peer downloading
(Rosic, guides/blockchain, 2019)

H amokevipwpévn dpuon evog cuoThUaTOC peer-to-peer kabiotatal kpiowun. H amAn
(toulaxlotov og xapti) Wéa Tou cuvduaopou autol tou SIkTUou peer-to-peer Ue
€va oLOTNUO TIANPWHWY EXEL PEPEL EMAVACTACN OTN XPNHATOTILOTWTLKN Blopnxavia
YEVVWVTOG Ta KpuTttovopiopata (Rosic, guides/blockchain, 2019).

2.5.2 H ypnRon twv SiKtuwv Kot Twv KOUBwWV 6Ta KpUTTTOVoicuata

H Sour tou peer-to-peer SIKTUOU OTA KPUTITOVOULoUATA elval Sopunpévn cuudpwva
HE TOV pnxaviopd opodwviag (consensus mechanism) mou xpnotponolouv. MNa
KpUTITovouiopata 6nwe To Bitcoin kat to Ethereum mou xpnowuomnotlolv €vav
Kavoviko proof of work pnxaviopd opodwviag (to Ethereum Ba mpoxwproeL TeAKa
oto proof of stake), 6AoL oL kOuPol €xouv To (6lo mpovouLo. H béa eivat va
SnuoupynBet éva biktuo Lootntag. Ot kopPoL Sev €xouv ELOLIKA TTPOVOULA, WOTOCO
oL Aeltoupyieg Katl o BaBUOG CUUUETOXNC TOUC Utopel va Stadépouv. Asv uTtapyeL
KEVTPLKOC SLakopLoTh G / ovtotnta, oUTe uApxeL tepapyia. Eival pua emninedn
TomoAoylia.

AUTA T ATIOKEVIPWHEVA KpUTITOVOULiopaTO €lval SopnpEva LE LUTOV TOV TPOTIO YL
£€vav amAo Aoyo, va tapapeivouv mota otn prlocodia touc. H 1oéa sival va
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UTIAPXEL EVOL VOULOUATIKO GUCTNA, OTIOU OAOL avTLpeTwrti{ovtal w¢ (ool kat dev
UTIAPXEL KUBEPVNTIKO Opyavo, TO omoio va pmopel va kaBopioel Tnv afia tou
voulopatog pe Baon kamolo cupdEpov. AuTo LoXUEL TOGO yLa To Bitcoin 600 kat yla
to Ethereum.

Edv, Opwg Sev UTIAPYEL KEVTPLKO cUOoTNUaA, Twe Ba pabouv 6AotL oto cuoTtnua OTL
€xeL oupBel kamota cuvaAlayr; To diktuo akoAouBel To MpwtokoAAo
KoutoouroALoU. Av n AAikn oteilel 3 ETH otov Bob, tote oL koot mou Bpiokovtal
TMANGCLEoTEPA O€ auTrV Ba pdbouv yla autiv TNV cuvaAlayr Kot Emetta Ba to mouy
0TOUG KOMBOoUG TTou BplokovTal Lo KOVTA o€ auToUG Kal EMELTa Ba TO TOUV OTOUG
YEITOVEG TOUG Kol auTo Ba cuveyioel va e€amAwvetal PExpL 6oL oL KOUPoL va To
HaBouv. OL koppol eivat Baoika ekeivol tou Stadidouv To pAvuua.

TL elval TeAka €vag kKOUPog oto mAaioto tou Ethereum; Evag kOpBog eivat amAd €vag
UTTOAOYLOTHG TTOU OUUUETEXEL 0TO Siktuo Ethereum. H cuppetoyxn autr pumopet va
ylVeL pe TpELg TpOMoOUC:

e Alatnpwvtag éva pnxo avtiypado tou blockchain yvwotou wg Light Client.
e Alatnpwvrtag eva MARPEeC avtiypado tou blockchain yvwotol wg Full Node.
e Me tnv enaAnbsuon Twv cuvaAlaywv yvwaotr wg Mining.

Qot600, To MPOPANUA PE aUTO To OXESLO €lval OTL SeV lval TPAYHUATIKA TOCO
KALLAKOUEVO. AUTOG elval o AGyog yLa Tov omtoio MOAAQ KpuTttovouiopata VEag
YEVLAG ULoBETOUV €vav punxaviopo opodwviag pue Baon tov nyétn (leader-based
consensus mechanism). Ztnv EOS, Cardano, Neo kAT, oL kool emiAéyouv KOUPBoOUG
NYETeC N "oolTep KOUPBoUC" ou eivat umevBuvol yla TNV opodwvia KoL T YEVIKA
uyeia tou Siktou. AuTa ta Kpuntovopiopata ivatl oAU 1o ypriyopa, oAAG Sev
BewpouvTal anod Ta MO ATTOKEVIPWHUEVO CUCTNUATA.

‘ETOL, KATA KATIOLO TPOTO, T KQUTITOVOUIOHOTO TIPETIEL VAL KAVOUV ToV cUBLBacuo
HeTafL toyuTnTag Kot amokévipwonc (Rosic, guides/blockchain, 2019) .

2.6 Aoyorxpnonc tou blockchain

Yav diktuakn umtodoun, Sev xpelaletal o xprotng va E€pet yia to blockchain yia va
elval xpnowo otn Lwn tou.

ETtl Tou mapovToCg, XPNUATOOLKOVOLLKA TIPOOHEPEL TIC LOXUPOTEPEC TIEPLTTWOELC
XPNong tng texvoAoyiag, omwce yla mapddeypa ta Stebvn epufdaouarta. H Maykooula
Tpamnela ektipd OtL teplocotepa oo 430 Sioekatoppupla SoAdpla twv HIMA
otaABnkav og petadopég xpnudatwy to 2015. Kat autr tn oTlydn UmdpxeL LEYAAN
{ntnon ya mpoypappatiotég blockchain.
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To blockchain evéexouévwg k6BeL Tov pecalovta yla autoUE TOUG TUTTOUG
ouvaAAaywv. O TPOCWTILKOG UTIOAOYLOTHG EYLVE TPOCRACLUOG OTO EUPU KOLVO HE TNV
edevpeon tou Graphical User Interface (GUI), To onoio éAafe tn popodn "desktop".
Oupoiwg, To mo cuvnBlopévo GUI mou oxediaotnke yia to blockchain sivat ot
Aeyoueveg edappoyeg "moptodoAl” (wallet applications) , T omoleg oL xprioteg
XPNOLLOTIOLOUV YLO VO AyOpAoOoUV TIpAyLaTa LE TO Bitcoin kat va to anmobnkeloouv
pall pe ta aAAa KpuTItovouiopata.

Ot ouvaAlayég oto Sladiktuo cuvdéovtal oteva e Tig Stadikaoieg emainBeuvong
ToutotnTag. Eival ebkoAo va ¢pavtaotel Kaveig OTL oL epappoyEC moptodoAlov
(wallet aps) Ba peTAOXNUATLOTOUV TA EMOUEVA XPOVLA YLO VO CUUTIEPIAABOUV GAAOUC
Tumoug Slaxeiplong tavtétntag (Rosic, guides/blockchain, 2019).

2.7 Tumnottou blockchain

Av kal to Blockchain €xet e€eAiyBel oe moANG enineda anod TNV Evapér Tou, UIAPXOUV
600 evupeleg katnyopleg ot omoieg ta blockchains pmopouv va talvoundolv katd
KUpLo Adyo, ta Public and Private blockchains. (Aziz, n.d.)

Oa peletnBel n Stadopd petaty avtwv Twv SUo, al\d MpwTta Ba mapoucLaoToUV ol
OMOLOTNTEG TTOU €XOUV TO SNUOGLo Kal To WOLWTIkO blockchain:

e Tooo 1o dnudoLo 6oo Kal to WLwTLko blockchain €xouv peer-to-peer
OTTOKEVTPWHEVA SlKTUA HETAEL TOUC.

e 'OMol oL ouppeTéxovteg oto Siktuo Statnpouv pall Toug To avtiypado tou
Kowvoxpnotou BLBAlou.

e To biktuo Slatnpel aviiypada tou kowvoxpnotou BiBAiou(ledger) kat
OUYXpPOVILeL TNV TeAeuTala evnuépwon Ue TN BonBela tng opodpwviag.

e OLKavOVveg yla TNV apeTafANTOTNTA KOl TNV A0DAAELA TOU KOLVOXPNOTOU
BBAiou amodaacilovral kat epappolovral oto SiKTuo, WOoTE va
amodelyovtal oL KakOBOUAEC eTIOETELC.
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Twpa Oa e€etaotel kaBe Tumog tou blockchain atoukd pall pe ta MAeovekTipaTa
KOLL TOL LELOVEKTHLATA TOU:

Public blockchain:

Onwc umtodnAwVeL Kat To ovoua, €va dnuoaoto blockchain eivat éva kowvoxpnoto
BBAlo mou Sev amattel adela yla eilcodo o€ AUTO Kal elval TPOCRACLLO Ao TOV
omolovénmnote. Onoloodnmnote pe npocPfacn oto Sladiktuo €xet Sikaiwpa ANPng Kat
npoéoBaong og auto. EmumAéov, unopel emiong va eAeyxBel To CUVOALKO LOTOPLKO TOU
blockchain autoU pall pe Tnv MpoypoTONOLINCN OMOLWVSNTIOTE CUVAAAAYWY HECW
autou. Ta public blockchains cuvBw¢ emiBpaBeliouv TOUC CUUUETEXOVTEG OTO
Siktuo yla TNV ektéleon ¢ Stadikaciag e€opueng(mining process) kat tn dtatrpnon
™G apetaBAntotntag tou BiBAiou. Eva mapadetypa dnuoctou blockchain sival to
Bitcoin Blockchain.

Ta public blockchains emitpénouv otig kowoTnTEG 08 OAO TOV KOGUO VOl
avtaAldcoouv mAnpodopieg avolyta Kat pe acpaiela. Qotdoo, Eva podaveg
HELOVEKTNUOA auTOoU Tou TUTou blockchain eival otL pnopet va dtakuBeutel edv ot
KaVOVEC YUPpwW armod autov dev ekteAolvtal auotnpd. EmutAéov, ol Kavoveg mou
amodaciotnkav KoL EpaApUOCTNKOV APXLKA £X0UV TTOAU Alya meplBwpla
TPOMoOmMoiNoNG oTa PETAYEVESTEPOA OTASLAL.

MAeovektipata:

e Epmotoouvn: Ol otoxol tou dnuoaciou blockchain ano tnv apxn nrav va
e€aleldpBoulv oL peoalovieg onolaodAMOTE LoPdNG KOL TO TILO CNUAVTLKO,
ETUSLWKEL va adaLPETEL TNV EUMLOTOCUVN TIOU TOUG €XEL TeBEL. TNV
TIPAYUATIKOTNTA, Ol CUMUETEXOVTEC 0TOo SikTuo Sev Xpeldletal va
EUMLOTEVOVTOL O £Vag TOV AAAOV yLa TNV eMefepyaoia KoL TNV acdAAEL TWV
ocuvallaywv. Ot public blockchains gival éumnioteg, adou OAoL €xouv KivnTpo
Va KAVOUV TO 0WwoTO yla tnv BeAtiwon tou Siktuou.

e Aodaléc: Ooo peyaAutepn elval n AmoKEVIPWON Kal N EVEPYOG CULUETOXN,
TO00 1o aodalég Ba eival to blockchain. Me neploodtepoug kOUPBouUC oTo
6iktuo, Ba eival oAU o §UCKOAO yLa TOuG Kakoug nBomololg va entteBouv
oto ovotnua. Ze éva dnuooto Siktuo blockchain, omoloodnmnote pnopet va
OUMMETAOXEL WG Evag TTANPNS KOUBOC 1 avBpakwpUXog Kat va cUUPBANAEL
otNV aopAAELD TOU cuoTAMATOC. Elval mpakTika adUvaTto yLa Toug «KoKoUg
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nBomoLovg» va GUVEVVOOUVTAL KL VAL CUVEPYATOVTAL YLaL VA ATTOKTHOOUV TOV
€\eyxo Tou SiIkTUoU opodwviag.

Avolxto & Aladaveg: OAa ta dedopéva ou oxetilovtal Pe TIG CUVOANAYEC
elval avolyta yla o Kowo yla emaAnBevon. H dtadavela tou public
blockchain gival iowg éva GnUAVTIKO XOPOKTNPLOTIKO TTIOU MPOCEAKUEL Eva
€UpL dpaopa xpnotwy, anod Pndpodopia EWG XPNILATOOLKOVOULKEG
ouvaAlayEg. EmumAéov, o kaBévag Umopel va eEAEYEEL TNV EyKUPOTNTA TWV
ouvaAAaywv Kot Twv 6eSopévwy.

Melovektipata:

Apyo: Asv amotelel €kmAngn to yeyovog otL ta public blockchain ywpig adsia
npoéoBaong Onwg To Bitcoin eival e€alpetika apyad. To Bitcoin pmopet va
enetepyaotel 7 TPS evw to Ethereum pmopet va kavel 15 TPS. Aev taiplalet
HE €vav KEVIPLKO eMefepyaoTr) MANPWHUNG, OTIWE Nn Visa ToU UIMOPEL va KAVEL
24.000 TPS. Eva &nuoaoto blockchain eivat apyo, dedopévou otL xpetaletal
XPOVOG YLt TO GUVOAO TOU SIKTUOU va eTTeUXOel opodwvia OXETIKA PE TNV
KOTAOTOON TWV CUVAANQYWV, LECW UNXAVIOUWV opodwviag onwg Bitcoins
Proof-of-Work (POW). Yrtapxouv €miong 0pla oXETIKA LE TOV aplOpud Twv
ouvaAAQywV TTOU UTIOPOUV VA XWPECOUV O€ £Va UITAOK KOlL TOV XpOVO TIoU
amotteital yla tnv enefepyacia evog LOVO UTTAOK.

Avnouyieg enektaouotntag: Ent tou mapovrog, ta dSnuoéoia blockchains dev
UITOPOUV VA AVTOYWVLOTOUV TA Tapad00LOKA CUCTIUATA TTIOU UImopoUV va
enegepyalovral TEPAOTLEC TOCOTNTEG CUVAAAQYWV. ITNV TPAYUATIKOTNTA,
000 TIEPLOCOTEPOL ELVOLL OL CUHUETEXOVTEC KAl N Xprion, Tooo Bpadutepo Eva
dnuooto blockchain yivetal 6ebopuévou OTL 0 TEPAOTLOC APLOUOG TV
ouvallaywv Ba dpatel to Siktuo. QoTOCO, OCNUELWVETAL CNUAVTLKA TIp6odog
OTOV XWPO KpUTtoypAadnong mou oToxXeVEL OTNV AVILLETWTILON TOU {NTAMOTOC
™G KALLAKwoNG. Atddopeg TEXVOAOYLEG KL KalvoTouieg oxedlalovtal Kat
UAOTIOLOUVTAL YLOL VOL EVIOXUCGOUV GNUAVTIKA TNV EMEKTACIULOTNTA TWV
blockchain. Eva mapadelypa ival to diktuo Lightcoin's Lightning Network.

KatavaAwon evépyelag: O alyoplOuoc opodwviog tou Bitcoin - Amodelén tng
epyaciag (proof of work)- xpnotlpormnolel pia onuavtiky mToocoTNTA NAEKTPLKWY
TIOPWV YLO VOL AELTOUPYNOEL, YEYOVOC TTOU SdnLloupyel avnouxieg yla to
TePLBAANOV. ITNV MPAYHATIKOTNTA, TO Bitcoin XpnoLUOTOLEL TOON NAEKTPLKN
EVEPYELX 000 Kal N xwpa tne IpAavdiac. Qotoéco, urtapyxouv ool dAAol
punxoviwopot opodwviag mou mpoomabouv va enttuyouv opodwvia Siktuou
XwpLg va XpnoLpomolouv TEpAoTLouG Opoug, Omwe to Proof of Stake (POS).
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Private Blockchain

Y€ avtiBeon pe ta dnuooia blockchain, ta Wbwwtika blockchains eivat autd mou eival
KOLVOXPNOTO LOVO METALY TWV EUTILOTEU LEVWY CUUUETEXOVIWY. O GUVOALKOG EAeyXOG
Tou SLlkTUoU BploKeTaL OTA XEPLA TWV LELOKTNTWVY. EMUTAEOV, OL KAVOVEG EVOG
dlwTikoU blockchain pmopouv va tpomomnotnBouv avaloya pe Ta StadopeTika
enineda Sikalwpatwy, TNV €kBean, Tov aplBUd Twv peAwy, Tnv e€ouclodotnon K.AT.

Ta Wbwwtika blockchains pmopouv va Asttoupyoulv aveaptnta f Lmopouv va
evowpotwBouv pe ala blockchains emiong. Autd xpnolpomnolovuvtal cuviBwg amno
ETUXELPNOELG KAL OPYAVIOMOUG. Q¢ €K TOUTOU, TO £TMeSO EUMIOTOCUVNG TTOU
amotteitol HETagV TwV CUPUETEXOVTWY elval uPnAdtepo ota private blockchain.

MAgovektrparta:

Tayutepa: Ta private blockchains pmopouv va eneéepyalovtal moAu
uPnAdtepeg cuvalayeg ava deutepolento (TPS) o olyKplon HE Ta
SnuodAn blockchains, dedopévou otL n UTIAPEN LEPLIKWV E€0UCLOSOTNUEVWY
OUMMETEXOVTWYV 08NYEL OE OCNUAVTLKA UKPOTEPOUC XPOVOUG OTNV EMITEVEN
opodwviag yla to Siktuo. AUuTo eTUTPEMEL TNV eMefepyacia EPLOCOTEPWV
cuvaAlaywv yla KaBe pmAok. Ta 1bwtikd blockchains pmopouv va
enegepyaotolV XIALASEG A Kal eKkaTovTtAdeg XIALASEC cuvalAayEC ava
bdeutepoAemto (TPS), oe olykplon ue tig 7 TPS tng Bitcoin.

Euxpnota: AeSopévou OtL pévo pepitkol kopPol eival e€ouolodotnuévol Kat
umevBuvol yla tn dtaxeiplon Twv dedopévwy, To diktuo ival oe BEon va
umootnpilel kal va eneepyaletal oAU vPnAOTEPEG cUVAAAQYEG. Z€
avtiBeon e Eva amoKEVIPWIEVO cUOTNUA, OTOU N TtiteVEN opodwviag
Umopel va xpelaotel xpovo, n dtadikacia AP nc anopacswv o Eva WOLWTIKO
SikTuO elval Mo CUYKEVTPpWHEVN KAl EMOUEVWCE TTOAU TTLo ypriyopn. Mua
avaloyia gival 0tL Slapkel TOAU MepLooOTEPO Xpovo yla 100 SaokaAoug va
BaBuoAloynoouv to test evog pabntn (kat va cupdwvriocouv otL elval owoto /
AavOacuévo) oe oUykpLon Ue Evav Povo Saokaho mou to Babuoloyet.

Melovektipara:

Anaitnon gpnotoolvnc: 2 avtiBeon pe to dnuoaoto blockchain mou dev
QUITOULTEL TNV EUTLOTOOUVN KOVEVOG, N AKEPALOTNTA TOU LOLWTIKOU SIKTUOU
blockchain Baciletat otnv alomiotia Twv e€oucloboTNUEVWVY KOUBWV.
Mpémet va elvat aglomiotol yla va emaAnBgUoouV KoL Va ETILKUPWOOUV TLG
auBeVTIKEC cuvallayEG. ETmAEoy, n eykupoTnTa TwV eyypadwy Sev pmopel
va enaAnBeutel avefdptnta. Ol e€WTEPLKOL TTAPAYOVTEG TIPEMEL VAL
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gumotevovtal Eva private blockchain xwplg va €xouv omoladrmote popdn
eAéyxou tng dLadikaoiag emaAnBeuong. Autog ival o AOyog yLa Tov omoio
TIPETIEL VA UTTAPXEL €VOG BaBUOC eUToTOoUVNG Kal afLOTILOTIOG EVAVTL TWV
efouolobotnUEVWVY PopEwWV.

Acdadlela: Me Alyotepoug KOUBouUC, ivat TTOAU TILO EUKOAO yLa EVaV «KOKO
nBomoLo» va amokTnoeL Tov €Aeyxo Tou SIKTUOU Kal va BEceL o€ Kivouvo
0AOkANpo to Siktuo. Eva W8LwTiko SiKTuo €lval TTOAU TILO EUAAWTO OTOUG
KLvOUVOUG OTUXLWV KOl XELpOywyNnonG Twv SeSopévwy.

Kevtpomnoinon: To lbuwtikod diktuo mpémel va dnuoupynBel kat va
ouvtnpnOel amno to €pyo (N TNV €MXelpnon) f amo pLa kowvorpoagia
Blopnxavikwy mapayoviwy, ot onoleg mepthapfavouyv tn dlatrpnon evog

TIOAUTIAOKOU cuoTiuatog Staxeiplong tavtotntag kot mpooBaong (IAM) yua
TOUC XpNoTeG. AuTO cuxva odnyel o€ Kevtpomoinon, KAtL mou poomabol e

eldka va anoduyoupe pe to blockchain (Aziz, n.d.).
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3 Smart Contracts

3.1 Emnefénynon twv Smart Contracts

Ou €€unveg oupPaocelg (smart contracts) BonBouv tov xpriotn va avtaAAdagel
XPNHaTa, akivnta, LETOXEC N oTdNMoTE £XeL afla Le Tpomo dtadavh, xwpig
OUYKpoUOELG, anodelyovtag mapdAAnAa TI§ untnpeaieg evog peoalovroc.

O KaAUTePOC TPOTOG yLa va meptypadolv ta EEunva cupBolala ival va cuykplOel n
TEXVOAOYLO TOUG PE PLa LNXavVH aUTOPOTNG MWANoNG. ZuvnBwg, o xpriotng Ba maet
oe S1knyopo f cupBolatoypado, Ba Toug MAnpwoeL kal Ba ePLUEVEL LEXPL va AdPEL
10 éyypado. Me ta £€umva cupPorata, amAwg pixvel éva bitcoin oto pnxavnua
autopatng ntwAnong (dnA. To kaBoAwo BLBALo), kal n peceyyunaon, n adsla
odnynong n otdnmnote aAAo méEdpTel 0To AoyapLaopd Tou. Mo CUYKEKPLUEVQ, OL
€€unveg oupPBacelg OxL Lovo kaBopilouv TOUG KAVOVEC KAl TIG KUPWOELG yUPW OO
pLo cupdwvia Le Tov 18Lo tpormo nou epapuoletal pia napadoaoiakny cuppoaon,
oAAG Kal QUTOMATWG EMBAAAOUY QUTEG TIG UTtoXPewWOoELS (Rosic, blockgeeks, 2016).

‘Eva smart contract (¢€urtvo cupBoAaio) elvat éva cUVOAO amo KWELKA UTIOAOYLOTWV
HETAEL SUO N TEPLOCOTEPWYV HEPWV TIOU Aettoupyouv otnv Baon evog blockchain kat
amoteAel £va cUVOAO KaVOVWYV TTOU OUUPWVOUVTOL amod Ta eUMAEKOUEVA HEPN. Kata
TNV EKTEAEOT, €AV LKAVOTIOLNOEL AUTO TO UVOAO TTPOKABOPLOPEVWY KAVOVWY, TO
£€€umvo ocupBoAato ekteleital yio va mapayel tTnv €€060. AUTO TO KOUUATL KWOLKA
ETUTPETEL TNV ATIOKEVIPWHEVN auTtopatonoinon SlteukoAuvovtag, emaAnBslovtag
Kall ETLBAAAOVTOG TOUG OPOUG HLOG UTTOKELHMEVN G ouudwviag. Ta éEumva cupBolata
ETUTPEMOUV OTO Xpnotn va avtaAldgel otdnmote €xel atia , cupmeplAapBavopévou
TOU XPNUATOC, TWV LETOXWV, TNC dlokTnoiag K.AT., pue dtadavn tpomo, e€aleipovrag
NV avAaykn yla évav pecalovta Kot S1atnpwvtag To cUOTNHO XWPLE CUYKPOUTELG.

Ze pLa Kovoviki Sladikacio oTov KOGHO yLla TNV amoKtnon eyypadou
KATAXWPNHUEVOU OTO SIKAOTNPLO WE amodelfn, Ba MPEMEL MPWTA O XPHOTNG VAL TTAEL
og £€va diknyopo 1 cupBoratoypddo, va Toug SWoeL XpriHaTa e avTAAAayUa TIG
UTINPECLEC TOUC KOl VO TIEPLUEVEL PEXPL va AdBeL To £yypado Ttou Xpetaletal.
Qoto0o0, To oevaplo aANAleL eVIEAWC e Ta smart contracts. Otav TpEXeL auTr Tn
Stadikaoia pe smart contracts, anAd naipvel To €yypado tng avaykng Tou
TIANPWVOVTOG LOVO yla auTo Kal n Stadikaoia Ba yivel xwpig T cUUHETOXA TpiTOU
Omwg o dIkNyo6poc o€ autr TNV nepimtwon. EmumAéoy, ta smart contracts dev
nieplopilovtal HOvVo oToV 0PLOUO TWV KAVOVWV yla KaBe cupdwvia, alla eivatl
£TONC UTIELOULVA VLA TNV AUTOUOTN EKTEAECH QUTWV TWV KOVOVWV KOl
UTIOXPEWOEWV.

JUVOTTIKA Ta smart contract elvoll QUTOUATWE EKTEAECIUEC YPAUMUES KWK TTOU
elval amoBnkevpéveg oe €va blockchain kot mepléxouv mpokaOoplopEVoug KavOVeg.
Otav mAnpoUuVTOL AUTOL OL KAVOVEG, QUTOL Ol KWOLKEG EKTEAOUVTAL OO LOVOL TOUG
Kal Ttapéxouv tnv £€€odo. Itnv amdovaotepn popdn, Ta smart contracts gival
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TIPOYPAUMOTA TIOU TPEXOUV CUUPWVA LLE TOV TPOTIO TIOU £XEL 0pLOBEL amo tov
SnuLoupyo touc. OL €€umveg oupBAoeLg (smart contracts) elvat o enwddeAeic oTig
ETUXELPNUATIKEG CUVEPYACLEG, OTLG OTIOLEG XPNOLUOTIOLOUVTAL YLla VO CUUPWVHROOUV
TOL EUMAEKOUEVA LEPN LE TOUG OPOUC TTOU AmodaCioTNKAV KATA TN CUYKOTABEoN
TOUG. AUTO PELWVEL TOV KivOUuVo amatng kal kabwg dev uTtapxeL TPITOC, TO KOOTOC
HELWVETAL ETONG.

Ta smart contracts ouvBw¢ AeLToUpyoUV O€ UNXAVIOUO TIou TiepAapBavel Pndlaka
TIEPLOUCLAKA oToLyela pall pe TOAAQTTAG PEPN, OTIOU OL CUUHETEXOVTEG UIMTOPOUV
QUTOMATWG va Slaxelpilovtal Ta TEPLOUCLAKA TOUG OTOLXELO. AUTA TO TIEPLOUCLOKA
otolyela pmopouv va katatebouv kal va avadlavepunbouv pHetal Twv
OUMUETEXOVIWY CUUPWVA E TOUG KAVOVEG TNG cUMPBaonG. Ta smart contracts €xouv
™ Sduvatdétnta va mapakoAouBouv TNV anodoon o€ MPAYUOTIKO XpPOVO Kal va
e€olkovopouv kooto¢ (Rosic, blockgeeks, 2016)

OL1810tNTeg TOL smart contract eivat:

e Auto-enaAnBeloluo
® AUTO-eKTEAECLUO
e Aduvarto va mapaflaotel f va aAAoyBet

(Prapat, 2018)

3.1.1 Napadsiypa Smart Contract

‘EoTtw OTL €vag XpHoTtnG VOLKLAZEL £va SLopEpLlopa amo KAmolov aAAov. Mmopel va To
KAVEL aUTO pEow Ttou blockchain mAnpwvovtag pe kpuntovoulopa. MNaipvel pla
OTOSELEN TIOU KATEXEL TO ELKOVIKO TOUG cUMPBOAao. Tou Sivetal akoun to Pndlakd
KAELOL eL0OOOU TIOU €pyETaL O€ eKElVOV PEXPL TNV KABOPLOUEVN NUEpounvia. Av To
KAELOL bev €xel €pBeL otnv wpa tou, To blockchain kavel avtopata entotpodn
XpnUAtwv. Av otalel to KAeLSL TtpLv amod Tnv nuepounvia evolkiaong, to smart
contract kpatd T000 TNV apoLBr} 600 Kot To KAELSL Kal Ta aneAeuBepwvel oTov KAOe
Xprotn avtiotowya otav £pBeL n wpa. To cuotnua Aettoupyet pe Baon t Asttoupyla
tou If-Then kat ylvetal paptupag EKATOVIAS WV avOpWNwV, UE ATTOTEAECHO LA
ayoyn napadoaon. Eav 600¢l to kAeldi oto Xpriotn, ToTE €lval olyoupog Kot o
XPNOTNG IOV TO €VOLKLALEL OTL Ba TANPpwWOEL. Av oTaAEL Eva CUYKEKPLUEVO TTOCO OE
bitcoins, Ba AndBOel to KAeLSL. To €yypado aKUPWVETAL AUTOUATA PETA TNV TTAPOSO
TOU XpOvou kot o Kwdikag dev unopel va mapeuPAnBel amnod tov kabéva amnod epdg,
KaOwg OAOL OL CUMUETEXOVTEC EVNLEPWVOVTAL TOUTOXPOVAL.

Mmopel va xpnopomnotnBouv £Eumveg cuBAOELS yla KABE l60UG KATOOTACELG TTOU
KUMaivovToL amo XpnUaTomoTWTLKA Tapaywyd €wg aohaAloTpa, mapaBAceLg
OUUBACEWVY, LOLOKTNOLOKO SIKOLO, TILOTWTLKA ETLBOAN, XPNHOTOTILOTWTLKEC
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UTNPEGILEC, VOULKEG SLadilkaoieg kal cupdwvieg mAnBomnopilopo (Rosic, blockgeeks,
2016).

3.2 Asttoupyia tou Smart Contract

MNa va katavonBel mwg Aettoupyel €va smart contract, ag OswpnBel mwg o xpriotng
emBu el va mouAnoet pa Sk tou Wloktnoia. H Stadikaoio mwAnong akwvntwv
amoattel mToAAR ypadelokpatio KaBwg Kal ETKOWVWVLA LE TIOAANG pEpn. EKTOC amnd tnv
TLOAUTTAOKOTNTA TNG ETUKOLWVWVIAC, CUVETIAYETOL EMTiONG TOV Kivduvo amdtng. Itnv
ONUEPLVA ETIOXH, OL TIEPLOCOTEPOL ATIO TOUC avBpwroug tou BéAouv va acyoAnBouv
HE akivnTa To KAVOUV HEa armo Toug Heoiteq. Ekelvol eival umevBuvol yla tnv
OVTLUETWTILON TWV gyypAdwWVY KoL TwV 0yopwV. Apouv w¢ HecAlOVIEG OTN CUVOALKN
Sladikacio kat epyalovrtal yla Tig SlampayUateUoels KabBwg Kal EMOMTEVOUV TN
ocupdwvia (Prapat, 2018).

Y€ TETOLEC TIEPUTTWOELG, 0 Xprotng Sev pnopet va Baciletal kabe popd 0To ATOUO UE
TO omolo €pxetal o€ enadn , EMOUEVWE, OL OPYAVIOUOL TTIAPEXOUV UTINPECILEG
HECEYYUNONG TTOU HETADEPOUV TA KEDAAALO QIO TO Eval HEPOC 0TO AAAo. Otav
oAokAnpwOel n cupdwvia, o xprotng Ba TPEMEL vaL TTANPWOEL TOCO OTOV TPAKTOPA
000 KL OTNV UTtNpecia pecgyylnong tnv mpopn0eLd toug pe Baon ta kaboplopéva
TIOOO0OTA. AUTO 08nyel o€ EMMAEOV AMWAELA XPNUATWV KOL OTIOTAAN XpOVOoU.

Ma toug Adyoug auToug eLoAayovtal Ta smart contracts . H xprion smart contracts
O€ TETOLEC KATAOTAOELG UMopel va €XeL 0dnynoeL o peyaAlTepn
OTMOTEAECHATIKOTNTA, LELWVOVTAC TNV KaBuoTtépnon Kol To K6otog. Ta smart
contracts €xouv oxedLaotel yla va Aettoupyouv Pe BAon tnv KATAOTACN OTNV
omnola Bplokovtal, mpdypa to onoio Ba emAUoeL To {ATnUa NG Ldloktnolag
puetaBLBalovtdg To oToV ayopaoTr) HOVo otav cupdwvnBoUV oL VOULOUATIKEC Kal
AaAAec ouvOnkec. EmumA£ov, OTav MPOKELTAL YL UTINPECLEC LeoeyyUNnong, ot
€€unveg cuUPPBACELG LITOPOUV VA TIC OVTLKOTAOTOOUV.

TOo0 Ta XPUOTO OGO KoL TO SIKAULW O KATOXNC TOU QKLVTOU UIOpOoUV va
amoBnKeuToUV O€ VOl KATAVEUNUEVO CUOTNLO TO OO0 Umopet va mpoBAnBel ano
TO EUMAEKOUEVA LEPN OE TIPAYUATIKO XPOVO. AeSoUEVOU OTL N PETAPOPA XPNUATWY
Ba motonolnBet and 6Aoug TOUG CUUUETEXOVTEG oTo bikTuo, e€aleidovtal ot
mlavotnteg andtng. EmumAéov, dev umtdpxel kapia TBavotnta va EUMAAKeL €vag
pHeoalwv, Kabwg n epmotoolvn LETAEL TwV Pepwv Sev amoteAel ma poBAnuUa.
OAeg oL AetToupyleg MOV eKTEAEL O KTNUATOUESITNG UmopoUV va KwdikomolnBouv oto
smart contract, e€0lKOVOUWVTOG £TOL £VOL CNUAVTLKO XPNUATIKO TTOCO TOGO OTOV
oyopaoTtr) 600 Kal otov nwAntr (Prapat, 2018).
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A
.

Smart Contracts are written as code When an event outlined in Regulators can watch contract
and committed to the blockchain the contract is triggered, like an activity on the blockchain to
The code and conditions in the contract expiration date or an asset’s understand the market while still
are publicly available on the ledger target price is reached-- the maintaining the privacy of

code executes. individual actors.

Ewova 7: Aettoupyia tou Smart Contract (Rosic, blockgeeks, 2016)

3.3 Ta MAEOVEKTAMATA KOl N avayKkatotnta twv Smart Contracts

Me tnv edappoyn Twv smart contracts otnv kaBnuepvi {wr, mapouoialovral
npwtodaveic aAayEg, KaBw mMpoodEpouv MOAANATIAG TTAEOVEKTH LATA EVAVTL TWV
napadoolokwv cuppacswyv. Ol €€unveg ocupPaocelg eival o BoALKEC Kall
YPNYOPOTEPEG, KABLOTWVTOG TEC ATTOSEKTEG YL TOUC AVOPWTTOUC VA ATTAOTIOL|COUV
TIG pOEG epyaciag Toug (Prapat, 2018).

Map£xouv To cwoTd cuVOUACHO AoPAAELAG KOl EUKOALOC OTNV EPapLOYr OTIWC KOt
TOTE TpENeL va avtaldayBel to otibinote afilel, onwg eival Wbloktnaia, xpAua n

KoLvn xpnon.

H e€aleupn tng avaykng yla peocalovteg kablota ta smart contracts akopn mo
€AKUOTIKA yla va epappootouv otn Lwn). H xprion €é€unvwv cuppacewv eival mbavo
va auvénBel pe v mpoodo tng texvoloyiag. Ta odpéAn mou npoodEpouv ta smart
contracts sivat:

Awadavera

‘Eva amo ta Bactkd XapoKTNPLOTIKA TN texvoAoyiag blockchain, To omoio
potlpadovtal kot Ta smart contract, eivat n dStadavela. Onwg avadepdnke
T(PONYOUUEVWG, OL EEUTIVEC CUBACELG TANPOUVTAL LE OPOUC KAl TIPOUTIOBEDELS UE
aTOAUTN AEMTOUEPELA, OL OTIOLEG EAEYXOVTAL ETIONG OTTO TOL LEPN TIOU OUUUETEXOUV
otn cupdwvia.
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AuTo e€aleidel Tnv mBavotnta Stadwviag Kat TPOBANUATWY OTO LETAYEVESTEPQ
otadia, kabwg oL 6potL Kal ol tpolnoBEoelg eAéyxovtal Ste€odika kal tiBevrtal oe
epappoyn povo Otav OAOL Ol CUMHETEXOVTEC CUMDWVOUV e auToUC. AUTO TO
XOPOAKTNPLOTIKO TWV EEUTIVWYV CUUBACEWV ETUTPETEL OTA EUTIAEKOUEVA HUEPN VA
StaodaAilouv T Stadpavela Katd TN SLAPKELA TWV CUVAANAYWV.

ErumAéov, n avaykn yla akpifela otn Aentopepn neptypadn Twv cuPacewy
Satnpet 6Aeg TIg MANpodOPLEC AVOLKTEG 0 OAOUG, OL OTIOLEG TEALKA EMIAUOUV
otldnmote oxXeTileTal e TO BEUA TNG KOKNE EMLKOWVWVIAG. QG €K TOUTOU, UE TN
BonBela twv EEuMVwyY CUPBACEWY, UTTOPEL va amokataotabel n
QIMOTEAECUATIKOTNTA OE KEVA ETIKOLVWVIAC.

AmoSoTikOTNTA Ortd MAEUPAC XPOVOU

Mpokelpévou va mpaypatomnolnOei onotadnmote dtadikaoia mou mephapPavet
TEKUNPLwon, cuvnBwe Slapkel meploooTepo amo TouAaytlotov SUo nuépPeC. H
kaBuotépnon otig dtadikaoieg odpeiletal oe MOAOUC LECATIOVTEC KAl TIEPLTTA
BrApata otnv mopeia. Ao tnv AAAn MAEUPQ, OL EEUTIVEG CUUBACELS TPEXOUV LECW TNG
BonBeLag tou Sladiktuou, KaBwG Sev elval TAPA KOUMATLO KWELKA AOYLOULKOU.

Emopévwg, n toxutnta 0AOKANPWONG TwV cUVAAAAYwWV HECA Ao £EUTIVOUG KWOLKEG
elvat moAU ypryopn. Ot £€umveg cUUBACELS UmopoUV va e€0LKOVOUNGOUV WPEG I
OKOUO KOl NUEPEC OE GUYKPLON LLE OTOLAOATIOTE TTAPASOOLOKK) ETILXELPNMUOTLKA
Stadkaotia. EmumAéov, e€aleidetal n xpovikr kabuotépnon AOyw TNG XELPWVAKTIKNAG
EUMAOKNAG.

AkpiBsla

Mta €€umtvn cUpBaon eival KWSIKOTIOLNUEVN UE LLOL PNTA AEMTOUEPT HopdN.
Anatteital va tTnpouvtal Aol oL 0pol Kot tpoUToBEoelg mpLy TeOel TEAKA oTNV
epyacia. Omoloodnmote OPOG OV EXEL ATIOUEIVEL EKTOG cUMPBaONG evEEXETAL VA
obnynoeL oe cdAApA KATA TNV EKTEAEDH, CUVETIWG KATA TN dnuLoupyla EEumvwy
oupBolaiwv, 6Aeg oL mpolToBEoelg TiBevtal oe Aemtopepn popdn.

E€attiog autou, to £€umvo cupBoAalo yivetatl pia oAokKANpwHEVN cupdwvia, n
omola ekteAeltal avtopata kat GEpeL €1 MEpAG OAa doa €xouv cupdwvnBel. Ztnv
TEPLMTTWON TWV XELPWVAKTIKWY CUUPBACEWY, uTtdpxouV mBavotnteg obaApdTwy,
KaBwg To mMpdowTo movu eivat urtevBUvVo yla tn cuvadn plag cupPacng evoExetal va
XAOEL KAToLlov 0po. EmumAéov, §ev UTIAPXEL KOVEVOG TPOTIOC VAL EVIOTILOTEL LEXPL VA
yivel to odpalpa. Qg ek ToUToU, oL EEUTVEG CUMPBACELG amoTEAOUV KAAUTEPN
evaAaktikn AUon 6oov adopa tnv eniteuvén akpifetag kot opboTnTAC.
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AcddAera Kol anoteAecpaTIKOTNTO

Ol £€unveg OUBACELG E AUTOMATOTIOLNUEVEG AELTOUPYLEG KWLKOTIOINONG Elval oL
00PaAECTEPEC ETUAOYEG OTAV TIPOKELTAL YLA KPUTITOYpadnUEVN TEXVOAOyLA
Sebouévwy otnv TpExouca emoxn. Aedopévou OTL avtamokpivovtal ota uPnAotepa
TPOTUTIO. A0PAAELG, TO EMINMESO MPOOTACLAG TTOU TLG XAPAKTNPLIEL ETUTPETEL TNV
aodaAn xprion Toug yla Kpiloueg Stadikaoieg.

ErutAéov, Sedopévou otL ta E€unva cupBoAata elvat Tooo akpPn kat achaAr, To
eMNESO AMOTEAECUATIKOTNTAG TOUG ival uTtEpBoALka uPnAO kal dnpoupyel
pHeyaAutepn afla ot cuvalAayEc.

AnoBnkevon AsSopévwv

Ol £€unveg oupBaoelg elval akpLBELG AKOUN KaL OTO HKPOTEPO eMinedo Tng
oupdwviag. OAeg oL Aemtopépeleg omotaodnmote cuvaAlayng anobnkevovTal ot
oUMBAON KAl OTIOLOCSNTIOTE QTG TOUG EUIMAEKOUEVOUG UTTOPEL vaL EXEL TpOOBacn o€
QUTAV ava Ao oTypn. EmumAéov, ol cuvaAlayEg auTéG amoBnkevovial oto
blockchain pe tn popdn peAhovtikwyv eyypodwv. Auto ival Ldlaitepa XprRoLo os
OX£0N UE TUXOV SLadWVIEC OXETIKA LIE TOUG OPOUC TNG ocUUPAONG OTO HEANOV.

Owovopia Ypnuatwv

H xprion €€unvwv cupfacewyv avti Twv mapadoolaKkwV oUUPWVLWY UITOPEL val EXEL
WG amotéAeopa MOANEG amotapleVoeLS. Npwta ar '0Aa, KabBwg oL EEUTIVEC
ouuBaoelg adopolv LOVO Ta PEPN TTOU AMOTEAOUV HEPOC TNG CUUDWVIAC, N AVAYKN
yla peoalovieg e€aleidetal Kol TA XPHLATA TTOU EUTIAEKOVTOL OE QUTOUC
g€olkovopouvtal emionc.

OMAot ot Slknyopol, oL LAPTUPEG Kol oL LeoAToVTEG SV £XOUV KavEva POAO OTav
xpnotuomnotovuvral £Eunveg cupBaoels. EmumAéov, onmwc avadEpOnKe TPonyou LEVWC,
ol £€unveg cupPBaoelg e€olkovopoUuv Xpruata, Kabwc ta yypada Sev epnmAékovrol
oe kapla Stadkaoia.

Epuniotoouvn

O 1816tNnTeC TG Sradavetag kot tNG acddalelag kablotouv tnv £EuTvn cupBoon
a€LOTILOTN OTLG EMLXELPROELS. KatapyoUlv KaBe miBavotnta xewpaywynong kabwg kot
XElpoKivnTa odpaipata Kot SnULoupyoUV EUTLOTOCUVN 0TNV EKTEAECN TOUG. MeTd
oo cupdwvia yia OAeG TIC MPoUMoBETELS, TO CULBOAALO EKTEAELTAL AUTOUATWC.

‘Eva dAAO HovaSLKO XapaKTNPLOTLKO AUTWY TwV CUUPBACEWYV lval n LKAVOTNTA TOUG
Va LELWVOUV ONUAVTLIKA TNV anaitnon Twv Sikwv Kal ta Sikaotrpla. OL €Eunveg
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OUMPBAOCEL AUTOEKTEAOUVTOL KOLL ETUTPETIOUV OTA EUMAEKOUEVA LEPN VAL
EUMLOTEVOVTAL KoL Vo SEGUEVOVTOAL ATIO TOUG OPOUG KAl TOUG KOWVOVEC Ttou ypdadovtat
HECOL O€ QUTEG.

Mn évtunn popdn-xwpic xapti

KaBwg ta €é€umtva cupforata eival kwdikomolnpéva eyypada e NAEKTPOVIKO
UTTOAOYLOTH , N XPNon Xaptol o€ OAeG Tig Sladikaoieg ealeidetal. Amo ) pia
TIAEVPA, AUTO EEOLKOVOEL TO KOOTOG VW QIO TNV AAAN, AUTO €ival XprioLUO yLa TLG
€TaLPELEC TAYKOOUIWG, KABWE TG BonBa va amoduyouyv To XapTi TOU XPNOLLOTIOLOUV
yla ta cupBoAata kat va powBricouv tn cupPBoAn Toug otnv Kowwvia (Prapat,
2018).

Autovouia

O xpnotng sivat ekeivog mou KAvel Tn oupdwvia. Asv xpelaletal va BaoloTel og évav
heoitn, Siknyopo | GAAouG HecAlovTeg yLa va eYKpLOel. MopeUmUMTOVTWG, AUTO
e€aleidel emiong tov kivuvo xelpaywynong anod tpitoug, Se5o0uévou OTL N EKTEAEDN
ylvetal autopata ano 1o SIKTuo Kal OxL oo €va f eEPLoCOTEPA EVOEXOUEVWC
TIPOKATEIANUUEVO ATOUA TTOU Umopel va kavouv AaBoc (Rosic, blockgeeks, 2016).

Anuwovpyia aviypadwv acdhaleiog

Ynapxel nepintwon n tpanela va XAoEL TOV AOYapLOOHO TAULEUTNPLOU EVOC XproTh.
210 blockchain, kaBe xpriotng éxeL mpooBaon os 6Aa ta £yypada Tou KaBoAkou
BBAlov. Ta éyypadad tou kaBe xpriotn avilypddovtal ToAAEG hOpEC.

Afloniotia-Nictwon

Ta éyypadad tou xprnotn ivat kpumtoypadnuéva o Eva kKaBoAko BLBALo. Aev
UTTAPXEL KAVEVOLG TPOTTIOG vV TIEL KATtoLog OtL ta €xaoe (Rosic, blockgeeks, 2016).
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TNV MAPAKATW ELKOVA Ttapouatalovtal cuvtopa oL dtadopeg PeTaty
napadoolakwy Kat EEumvwy cupBolaiwv: (Morrison, 2016)

Traditional contracts

1-3 Days

Manual remittance

Escrow
necessary

Expensive

Physical presence
(wet signature)

Smart contracts

Minutes

Automatic
remittance

Escrow may not be
necessary

Fraction of
the cost

Virtual presence
(digital signature)

Lawyers 'A% Lawyers may not be
necessary - necessary

Ewkova 8: Atapopéd petalu napadootakwy kat eEunvwy cupuBoliaiwv (Morrison, 2016)

-5)() () (E) ()

3.4 Edoappoyéc twv Smart Contracts

Elte mpokettal yla véa SouAeld elte yla ayopd VEou MPOIOVTOG, OL CUMPBATLKEG
oupdwvieg Aettoupyolv we anddelén yla tétola mpdayuata. Qotdco, n TOAUTIAOKN
Sladikacio mapadoolakwy YpadELOKPOATIKWY EPYACLWV KAl CUUBACEWV
ocuvenayetat uPNAo KOoTOC, Tpita PEPN Kal TIBAVOTNTEG XELPOKIVNTWY OHOAUATWY
ot t€toleg Stadikaoieg (Prapat, 2018).

Me tnv Yndlomoinon kat tnv texvoAoyikr e€EALEN, LmOPOUV va YivOuVv aUTEG oL
S1081KaoleC TILO AELOTILOTEC KOl OLKOVOMLKA OIOSOTLKEG ME TN BonBela £Eunvwv
oupBacewv. H 16€a eival va anodelyovtal ol LeGAIOVTEG KOL TAL CUCTHHATA TPITWV
KOl VAL KOTOLOTOUV TAL CUCTH AT TILO OUTOTEAECHATIKA KOl armo8oTikA. Ot EEUTIVEG
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OUUBAOELS umopoUV va ePpapLooTOUV O SLUPOPETIKEG BLOUNXAVIEG KOl TOUELC,
OTMWG AUTOL TAPAKATW:

Acddlion

H éAewpn avtopatonoinong otnv acdpaAlotikr dtoiknon kat n eneepyacia
QTOULTAOEWV UMopel va dlapkeoel amo eBOOUASEC EwC UAVEG. AUTO eival mpoBAnua
TOOO YL TOUG TTEAATEG, OO0 KaL YLa TIG A0PAALOTIKEG ETALPELEC, KABWG OL TIEAATEC
elval maylbeupévol og XpoVIKOUG TIEPLOPLOUOUG YLa TA XPHATA TouG. ATtd TV AAAn
TIAEUPQA, OL ETALPELEG TIPETIEL VAL AVTLUETWITIOOUV {NTAHATA OTIWE TO AveNBUUNTO
SLOLKNTLKO KOOTOG, TOUG SUCAPECTNUEVOUC TTIEAATES KAL TNV AVOTTOTEAECHATIKOTNTA.

Xpnowomnowwvtag Smart Contracts og t€toleg Stadikacieg pmopei va odnynoeL otnv
amAoVOTEUON Kal Tov £€0pBOAOYLOUO TWV SLASIKACLWY HE TNV AUTOUATN
€VepPyoOMoiNon TNG MANPWHNAG VLA LLa amaitnon, 0Tav TANPOoUVTOL OPLOUEVEG
npoiUmoBéoelg ocuudwva Pe TOV MEAATN Kal TN cupdwvia TG eTatpeiac. MNa
napadelyua, oe meplmtwon anwAelag AOyw GuoIKN G KATAoTPOdNG, Ol EEUTIVEG
OUUBAOCELC UmopOoUV va eKTEAECTOUV EYKaLpA Kal oL AvOpwrtoL prmopouv va
SLEKSIKAOOUV T XPAUATA TOUG KOL VO TAL XPNOLLOTIOL) 00UV OE XPOVO aVAYKNG.
OmnoLECSNTIOTE CUYKEKPLUEVEG AETITOUEPELEC, OTIWG N £KTOON TNG ATWAELAG AOYW
{nuLag, umopouv va datnpnBouv oe éva blockchain kat to mooo tng anolnuiwong
pmopet va anodpaolotel avaAoywd.

Internet of Things (loT)

H texvoloyia loT xpnotpomnoleital yia tn oUvOeon KABnNUEPLVWY CUGKEU WV OTO
Awadiktuo, tpokelpévou va BeATiwOel n dtacuvdeon Twv cuoTnUATWY PE TN BonBela
aoBNTAPWV. AUTEG OL CUCKEUEG UmopolV va cuvdeBouv oTo cUoTNUA TOU
blockchain yia va akoAouBrjcouv ta ixvn 0Awv Twv MPoioviwyv Kal Sladlkaolwy oTov
Bpoxo. Na mapadelyua, o Eva YEVLKO OEVAPLO, EVOEXOUEVWE va AndOEel pia
AavOaopévn mapayyeAia, evw yivovtal ayopgg online, aAAG pe To cuvduaopo
Blockchain kat 10T, To tpoiodv kat n B£€on Tou pnopouv va noapakolovBouvtal o
KaBe BrAua tng Stadpounc, oupnephapfavopévng tne anodrnkeuong, HeTadopag,
KOlL TNG amOOTOANG 0ToV {NTOUUEVO MPOOPLOUO. Eva AN PpWE AUTOUOTOTIOLNLEVO
cvotnua Ba Staodaliosl 6tL To cwoto Poiov Ba napadobeil oto cwotd dtopo.

OL aLoONnTrPEC MOV CUMPETEXOUV OTO oUOTNHO SNULOUPYOUV ToUC SIKOUC TOUC
kopBoug oto blockchain kat pe tn Bonbela £€unvwy cupBolaiwy, evtomiletal n
B€on kal n katoxrn Tou avtiotolyou mpoidvroc. Eva é€unvo cupBoAato Statnpel tnv
Kataotoon t¢ tonobeciag evnuepwpévn kab '0An tn Stadpoun péxpt va napadobel
TO Mpoiov. Autd Bonba otn StaoddAion tng opboTNTAC TOU TIPOidVTOC ATd TNV
OPXLKN ATTOOTOAN €WG TNV apadoon.
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STEYAOTIKA AdveLa

Ot oupdwvieg umoBnkwv eival meplmAokeg, KaBwWG TTOANEG AEMTOUEPELEG
nepAapBAavovtal 0€ QUTEG, OTIWGE TO EL0OSNUA TOU EVUTIOONKOU SAVELDTH, N
TIOTOANTITLKI TOU LkavOTNTa KaBw Kot ta £€oda. NMPoKeLUEVOU va TTAPEL O XPHOTNG
OTEYAOTIKO SAVELO, elval anapaitnto va die€ayBouv oL EAeyxoL auTwV Twv
Aentopepelwyv. Autr n Stadikacia mnyaivel cuxva ota xépta SlapecolaBnTwy Kot
TPlTWVY, YEYOVOC TTOU TNV KABLOTA LaKpA Kal EVOXANTLKA yla Tov SaveloTr) Kabwg kot
yla Tov SaveloAnTTTn.

H xprion €€unvwv cupBolaiwv o€ auTr TNV MePIMTWon €lval EVEPYETIKN AOYW

oA WV AOywv. O onUavTIKOTEPOG eival n e€alewn Twv pecalOviwy yLo va
anodevyBel omoladnmote pakpoxpovia dtadikaaoia kal cuyxuon. EmutAéov, OAeg ol
AEMTOUEPELEC UIMOPOUV VA amoBnkeuTouV og pia B€on mou eivat mpooBaactun ano
oudOTEPA TA LEPN OVA TTACO OTLYUN.

supBdoceic Epyaciog

Ol oupBaocelg epyaociog eival Evag AANOG TOUEQC OTOV OTOLo armattouvtal smart
contracts. Eav kamolog ano toug cupBariopévoug, Snhadn o epyodotnc i o
UTIAAANAOG, €V AVTATIOKPIVETAL OTLG ATALTAOELG TTOU €X0OUV TEBEL, oL OpoL TNG
oupdwviag pmopouv va tebouv og kKivbuvo . Auto 0bnyet og EAewn epmotoouvng
TIoU eMIAVETAL PE £EEUTIVEG CUUBAOELS. XpnOLOTOLWVTAC €val eviaio £EuTvo
oupBoAato kat yla ta U0 HEPN, UIMOPOUV vVa KaTaoToUV cadeig oL 0poL Kal oL
npoiUmoBéoelg mou Ba cupBaiouv otn BeAtiwon tng dikaoouvng. Autd ta apxeia
Ba umopouoav va gival oTdATIOTE OTIWGE TO OGO ULoO0oU, oL EpyaCLaKES EVOUVEG
KATL. MOALG oL cuvaAAayEG auTEG kataypadouv oe EEunveg CUUPBACELS, UTTOpOUV va
e€etaotolv o€ nepintwon onolaodnmote clykpouong. Autd Ba BeATIWOEL TN OXEON
TWV £pyalOUEVWY HE TOV EPYOSOTH.

ErtutAéov, ot €€umtveg cUPBAOELG LImOpPOUV va xpnaotpomnotnBouy yia va SteukoAUvouv
Vv enefepyacio Twv pLobwv £tol wote o evdladepopevog epyalopevoc va AdBeL To
oUpdwVNBEV OGO O La CUYKEKPLUEVN XPOVIKN Tiepiodo. Emiong, otnv mepintwon
TIPOOWPLVNC Epyaciag, Oou EUMAEKETAL O EpY0dOTNG, 0 EpYalOUEVOC KAl VOGS
0pPYQVLOUOG, UtopoUV va XpnotpomnotnBouv éEumnveg cUUPBACELS yLa TNV ELOaywyn
Stadpavelag. Auto Ba eunmodioel Toug opyaviopoUg va mapepaivouv oToug 6poug
gepyaciog Tou pobwtol otav autog Hobwbel amod tnv etatpeia. Onolecdnmote
oAAQYEG OTOUG OPOUG UITOPOUV VA EVTOTILOTOUV e TN BonBela éEunvwy cupBacewv.
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Mpootaoio MEPLEYOUEVOU UE TIVEUUOTLKA SLKOLWLOTOL

Current State Future State
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R, >
Bank’s Registered
Lawyer Agent
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-9

Smart Contract

Uniform Commercial

Code Filing (1:‘ A
mmn — \ Mn—4<—

State Government Archives State Government Archives

Ewkova 9: Mpootaoia meplexoUEVOU UE MVEUUATIKA Sikauwuata (Prapat, 2018)

Ztov PndLakd KOOLO TOU CrEPQ, TO TIEPLEXOEVO SeV teEpLOpileTaL HOVO O AEEELG.
Oa pmopoloe va ival anod Eva ypanto £yypado £wg Eva Bivteo ) éva KALUT Xou.
Otav éva KOUUATL IEPLEXOUEVOU KUKAODOPEL EUTIOPLKWCE, O KATOXOG TOU
nieplexopnévou AapBavel plo Bewpntikn apolpr). Qotdoo, n Sladkacia tng
Snuoupylag eumAEkel TTOAAQTTAGL LEPN KaL, WG EK TOUTOU, OAOL €lvatl urteUBuUVOL yLa
TIANPWHEG 1] TIVEUULATIKA SIKOULWUATA. XTNV TIPAn, auto dev dtaodpaiiletal, Kabwg
Sev umdpyeL Kavevag KaBopLoPEVOG TPOTIOG yLa TNV EKKABAPLON TNG oUYXUONG WG
TPOoG To Sikaiwpa. O £Eumveg cUUBATELC UmopoUV va ETAUCOUV KATL TETOLO,
e€aodaAilovtag Ta MVEVUATIKA SIKALWUOTA 0ToV EMBUUNTO cuUVELoPEpPOVTQ,
kataypddovrtag tnv Wloktnaoia tou oto blockchain.

Edodiaotik) AAucida (Supply Chain)

H Staxeiplon ¢ aluoidac epodlacpol mepthapBavel tn por ayabwv Kot
TPOIOVTWVY Ao TO OPXLKO O0TASLO HEXPL TO TEALKO 0TASL0. QC ONUAVIIKO PEPOC

oA\ wV Blopnxaviwy, n eLPUBUN Asttoupyla pag aluoidag epodlacpou sival
{WTIKNG onuaoiog yla Tig emxelpnoelc. H dtaxeiplon tng aAucidag epodlacpol dev
elval SoUAELA EVOG ATOMOU KoL £TOL UTIAPXOUV SLADOPEG OVTOTNTEG TIOU EUTTAEKOVTAL
o€ autAv. OL é€unveg oupPacelg otnv aluoida epodlacuol pumopouv va
kataypddouv Sikawpoata Wbloktnoiag evw ta poiovia petadEpovial LEoW TNG
aAvoidag epoblacpou. OAol oto Siktuo pmopouv va mapakoAouBricouv tn B€on Tou
T(POIOVTOG OVA TTACO OTLYUN.

To teAko mpoidv umnopel va eAeyxOel oe kaBe otadlo oe 6An t dtadikaoia
napadoong HEXPL va GTACEL oToV TEALKO TteAdTn. Eav éva otolyeio xabel otnv
Topela pmopouV va xpnotpomnotnBouv £Eumveg CUMPBACELS yLa TNV aviXvVeEUON TNG
B£on¢ Tou. Emiong, av KAmoLog eTaipog Sev EKMANPWOEL TOUG OPOUC TN cuUBAONC,
Ba elval Sltadavég yla To cUVOAO TOU CUCTHMATOG va To SeL. OL €Eumveg CUUPBACELSG
dépvouv tn Sladavela oto cUVOALKS cuotnua aAucidag epodlacuou.
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Ol £€unveg oUPBACELG £XOUV OPLOUEVA TIAEOVEKTILATO OE TTIOANOUG TOUELG TNG
Blounxaviag, omwe n pelwon Twv yevikwy €06wv, n Stadavela kat n e€olkovounon
XpOvou. Evw eivat o éumioteg, aopalelc, AMOTEAECUATIKES Kl AELOTILOTEG OE
oUYKpLoN PE Ta cupBoAata xapTloU, mpEmel va AndBel pépiuva yla tnv anoduyn
TwV KWWOUVWV dladpBopag Tou kwdika. KabBwg oL EMIXELPNOELS TTPOXWPOUV TTPOG Ta
EUMPOC Kal armodéxovtal TG Ynolakég dtadlkaoieg, n enlyvwon Tou Kwvduvou eivat
avanoonaotn (Prapat, 2018).

3.5 Blockchains 6rmouv uropouv va eneepyaotouv ta Smart Contracts

e Bitcoin: To Bitcoin elvat 16aviko yla tnv enefepyacia cuvallaywv Bitcoin,
oANG €xeL meploplopévn Suvatotnta enetepyaciag eyypadwv.

e Side Chains: Auto eival éva aAAo ovopa yia blockchains mou tpéxouv dimAa
oto Bitcoin kal mpoodpEpouv neplocotepa eplbwpla enetepyaaciag
ouMBoAaiwv.

e NXT: NXT eival pio Snuoota mhatpoppa blockchain mou mepléxel pla
TLEPLOPLOUEVN ETIAOYN TWV TTPOTUTIWV yLa €Eumveg cupPacels. O xprotng
TIPETIEL VA XPNOLUOTIOLOEL TNV TAATPOPHA TTOU ToU SiveTal Kal Sev pUmopet va
Kw&LKOoToLoEL TN SIKN Tou.

e Ethereum: To Ethereum eival pia dnuédota mAatdopua KoL n 1o TPonyUEVN
yla tnv Kwdikomoinon kat tnv enefepyacio EEunvwyv cuppacswv. O xprnotng
UTOpEL va KwSLKoToLoeL 0, Tt emBuUpel aAAG Ba TPEMEL va MANPWOEL yLa
UTtOAOYLOTIKN LoV pe papkeg "ETH" (Rosic, blockgeeks, 2016).
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4 Dapps
4.1 Emneénynon twv Dapps (Decentralized Applications)

Apps dApps é
s 4 . 8
$_ o e - w _|®
) & & . N
o | - o

Ewova 10: Apps vs dApps (Pratik, 2018)

O tEXVOAOYLKOC KOOUOG Elval éva amo Ta 1o SUVOULKA TUAMOTO 0€ OAOKANPO TO
ouumnav. MoAAot texvoloyikol muAwveg, mAaiola kal YA\ wooeg eivat Stabéotua yla
™V avamntuén pog epapuoyng, aAAd akoua, oL TpoypapatioTég Sev elval alyoupol
yla éva eviaio MAaioLo mou Unopel va poodEpeL Ta KAAUTEPA ATOTEAEGATAL.

KaBwg o k6ouog mpocapuoletal o€ cUUBATIKEG ePapUoyEC, OAO TO OLKOCUOTNUA
egellooetal emiong. OL edappoyeg dApps 1 ATIOKEVIPWHEVEG EPaPUOYES Elval pLa
vEéa oelpd edappoywyv ou Sev eAEyxovTal j AvKOUV o€ pia pévo apxn, Sev
UIopoUV va KAeloouv 1} §gv pmopouv va €xouv Slakor Asltoupylag.

H 1&6€a tou dApp Bploketal akopa oto otddlo Tng ekpabnong. H e€nynon tou o€ pia
YpPaUUn elvat SUOKOAN emeldn SV UTIAPXEL CUYKEKPLUEVOG OPLOMOG TTOU VL TALPLATEL
HE OAOL TOL XOPAKTNPLOTIKA TTOU KAVOUV L0 EPAPUOYH HLOL ATIOKEVTPWHEVN
edpappoyn. Zav dApp anatteital pla epappoyn va mapouctalel to akoAouba
TE0OEPA XOPOKTNPLOTIKA:

e Avolkt mnyn: To mPWTOo Kot KUPLO XAPOKTNPLOTIKO Elval OTL TETOLEC
epapuoyég Ba mpémel va SLaBETouv Tov TUpHAVaA TOU TNyaiou KwdLka yLa
O0Aouc. Asdopévou OtL Ta Baotka xapaktnplotika Twv dApps lvat n
outovouia kat n opodwvn cuvaiveon, oUCLOOTIKA oL AAAQYEG TIPETEL VAL
amodacloTouV amo To cUVOAO 1 TNV MAsloPndia Twv xpnotwv. Emiong, o
Kwdkag Ba mpémet va eival Stabgopog og OAOUG yLa EAEYXO.
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Amokevtpwpévn duon: Onwe uTTOSNAWVEL TO OVOLLQ, OL ATIOKEVTPWHUEVEG
epapuoyEg anobnkeVouV Ta TAVTA O VA ATIOKEVTIPpWHEVO blockchain
omoladnmote kpumroypadIkr) TEXVOAoyia yLo va CwoouV TNV edbapuoyn amno
TOUG KIvEUVOUG TNG KEVTIPLKAG €ouaiag Kal va TOVIoOUV TNV autovoun ¢uon.

EvBappuvon/ Kivntpo: Kabwg n epappoyn Baciletol 0TO AmoKEVIPWUEVO
blockchain, ol emikupwTéC TwV cuvaAlaywv oto SIKTUO TIPEMEL val
emuPBpaPevovral pe kpunmroypadkad vopiopata r) onotadnnote popdn
PnodLakol otolxeiou ou €xeL afia.

AAyopLBu0G: H amokevipwUévn epaployr) TIPETEL VAL EXEL EVOV UNXOVLOUO

ouvaiveong mou amnelkovilel tnv anodelén afiag (proof of value) oto
KpuTToypadLkd cuotnua. OuoLaoTIKA, auTo poodidel afla oto
KPUTITOYPOPLKO VOULOUA KAl SnULoupyel Eva mpwTtokoAAo cuvaiveong

oUUdwWVA LE TO OTOLO OL XPHOTEG CUDWVOUV VO TIAPAYOUV TIOAUTLUEG

KPUTITOYPOPLKA LAPKEG.

Twpa mou avadpépBnkay Ta xapaktnplotika, Ba 500l évag oplopodg mou Ba

BonBnoel va evtomiotolv mapadelypata mpaypatikig {wng. Ouolactikd, to dApp
elval pa edpappoyn mou Aettoupyel oe anmokevipwpévo Siktuo P2P mou Siénetal

amo OAa ta PEAN Kot OxL amnod pia kevrpikn apxn (Pratik, 2018).

4.2 Ta Dapps 6TOV MPAYUATIKO KOOUO

JUpdwWVA E TA TTOPATIAVW, TIPOKUTITEL OTL TO MPWTO YVWoTO dApp 0TOV KOGUO RTAV
To Bitcoin. AnpuodIAEC WG TO AMOKOPUPW A TOU KPUTITOVOUIoUATOC , TO bitcoin AUvel

TO {NTNUO TNG CUYKEVTPWONG Kal SLVEL OTOUC XPIOTEC TN SuvaToTNTA VA EKTEAOUV

ouvalAayEg xwpic kavéva peocalovta f KEVTPLKA apxh LEOW EVOC

autoouvtnpouuevou dnuoactou BiBAlou. Mpoxwpwvtag otnv MEPLTTWON XPHONG
OTTOKEVTPWHEVWV EHAPLOYWY, UTTOPOULE VA TAELWVOUINCOUE QUTEG TG EDAPUOYEG

pe Baon to oevaplo oto omoio prnmopouv va katataxBouv. Auth n taflvounon
Katataooel ta dApps o€ Tpla TUAUATA IOV £lval emiong TBAVES TEPUTTWOELSG

Xpnong:
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Awayxeiplon xpnuatwv & petadopa

OL amOKEVIPWHEVEG EPAPLOYEC UITOPOUV VA Xpnaolpomnotnfouv yla tnv
gfopaAuvon tn¢ Hetadopdg XpnUATwWY otov KOopo. Exoupe ndn deL ta odpEAn
HE TN Hopdn emttuyiag bitcoin kat AAAwv cryptocurrencies. XpnoLLomoLwvTog
1o Siktuo blockchain kat to 61kd Tou kpuTttoypadikd onpa, To dApp pnopet
va eTLTaUVEL T Slaxeiplon xpnUatwy, tn HeETadopd KoL TO SAVELCOUO
e€aleidovrtag Toug peoalovteg Kat evioyUovtag tnv acdalela Adyw Tou
HUNXoVLoUoU ouvaiveong mou eivat aduvatov va aANael xwplc mAeopndia.

Awaxeipion Emxelpnolakwv AladikooLwy

OL eTaLpeleg UmopolV VoL EVOWUOTWOOUV ATTOKEVIPWHEVEC EDAPLOYEG yLa val
SleukoAUvouv Tig Stadikaoieg xwpic avBpwrivn mapéuPBacn. Me tn Borbsla
€€unvwyv ocupBolaiwy, vog ouatactikol ypavallou oto diktuo blockchain,
umopoUv va emluBouv kplowa Intpata kot va BEATIwOEL n
QMOTEAECUATIKOTNTA TNG Stadikaoiag. MNa mapadelypa, oL AOYLOTIKEG
ETALPELEC UMOPOUV VA EVOWUATWOOUV Tout RFID otnv amootoAn Toug, Ta
ormola prmopouv va capwBolv oToug ALHEVEG TPOOPLOUOU, ard TOUC Omoioug
n MAnpwun popet va SteuBetnBel autopata pEow pLog EEumvng cupBaong
HETAEL ayopaoTh KoL MWANTH.

DAO (Anokevipwpévog Autovopog Opyaviopac)
(Decentralized Autonomous Organization)

To DAO eival éva evteAwg vEo PpalvopeVo NG Evapéng ampoowtwy
0pPYOQVWOEWV XWPIg NYETeC. OL OPYAVWOELS AUTEG UITOPOUV VAL AELTOUPYOUV
WG ETALPLKEC KAl VO EKTEAOUVTAL HECW KAVOVWV TIoU opilovtal amnod YAWooEeG
nipoypappatiopol oto blockchain. Mwg ta péAn Ba Pndioouv, oe molo
ETUXELPNUATIKO TUAMO Bt AELTOUPYIOEL O OPYAVIOUOG, TIOLOL UITOPOUV Va
glval péAn, mwe 6a avtaAAACOETAL TO KPUTTTOVOULOMA, OAQ HUrmopoUV va
nipoypappatiotolV oto blockchain mou Ba Asttoupyroet o opyaviopdg. Ot
opyaviopol autol §gv UmopouV va oTAPATGoUV HOALS avarttuxBouv Kat
uropouv va ouAépouv naykoopiwg. (Pratik, 2018).
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4.3 Tponoc avantuéng evoc dapp

Onwg og kABe véa Texvoloyia MPOYPAUUATIOUOU, UTIAPXEL EVa EUPU Ao
emAoywv Kwdikomoinong kat MAATPOPUES TTOU OL TIPOYPAUUATIOTEC UITOPOUV VAl
aLoTOL)CoUV VW OKEDTOVTAL VOL AVATITUEOUV OTMOKEVTPWEVEG EQAPHUOYEG. EAV O
XPNoTNG MPEMEL va avartuéel éva dApp yia Tov (6lo, pémel va €L TaL KATAAANAQL
€PYOAELQ, CUOTATLKA KoL TTAQLOLA YL TNV EMLITUXLA. 2TOV TTAPAKATW TIivaKa
ouykpivetal n avantuén tou dApp He TNV cupPatikni avantuén epapuoyng Kat
napouotaletal o, TLxpeldleTal yla va dnuLoupynBel Yo amokevipwuévn ebpapUoyn:

Web 2.0 Web 3.0 (dApps)
Scalable Computation Amazon EC2 Ethereum, Truebit
File Storage Amazon S3 IPFS/Filecoin, Storj
External Data 3rd Party APIs Oracles (Augur)
Monetization Ads, Selling Products Token Model
Payments Credit Cards, Paypal Ethereum, Bitcoin, state

channels, 0x

Source : www.intuz.com

Ewova 11: Zuykpilon avantuéng cuuBatiknG EQApUOYNC Evavtiov anokevipwuevns (Pratik, 2018)

Ta dApps Bacilovtal oe kwdika backend mou Aettoupyet og diktuo P2P. Ze clyKkplon
HE TIG cUMPBATIKEG EdapUOYEG, auTh elval pla onuavtikn Stadopd, kabwg to
backend kavovikig epappoyng TpEXEL o Evav KEVIPLKO Slakouloth. Otav mpokeLtal
yla to frontend, o kwdkag umopel va ypadtel oe omotadrnote y\wooa
TIPOYPAUHOTIOHOU. Xpnaowuomnowwvtag eva API, to frontend kaAet to backend oe
TIEPLMTTWON ATOKEVTIPWHEVWY edappoywv. Emiong, to frontend pmopet va
d\ofeveital o€ £va AMOKEVIPWHUEVO cUOTNA armoBrikeuong onwg to IPFS.

Twpa tou mapatnpndnke oéco SladopeTIKA elvat N AvATUEN ULOG
OTTOKEVTPWHEVNC EPAPLOYNC OE OXECN UE LA KOVOVLKA EPOpLLOYN), OC
TIAPOUCLACTOUV Ta MAEOVEKTHLATA TNG EMAOYNC TwV dApps Evavtl EPOapUOYyWV TTOU
elval Slaxelplolpeg péow KeVTpKWVY dlakoulotwv (Pratik, 2018).
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4.4 NAsovektnupota Twv dapps o€ oXEon UE TG GUUBATIKEC EDAPUOYEC

Ta dApps TPOAyouV TNV ATOKEVTPWOT, KABLoTWVTAG Ta anapofiaota Kal T apyeia
avaAloiwta. Kabwg ta dApps Bacilovtal os éva aopalég diktuo blockchain, Tétoleg
epapuoyég mpowBouv Eva uPnAo eninedo acdalelag kat eivat apeTAPANTES Ao T
hacks kat Tig eLloBoAEC. MepLKA amo Ta MAEOVEKTAUATA TOUG Elval:

e TaxuTtepn KOL TILO EMEEEPYACUEVN TIANPWHN XWPLS va XxpeLdleTal va

EVOWHATWOEL N TUAN MANPWHWV yLa TNV armodoxn XPNHATWV.

e YynAa enineda aopdalelag dedopévwv Aoyw twv £EuTvwv cupfoiaiwy ou
SLEmovtal amod ISLWTIKA KAELSLA.

e MeyalUTepn avwvupia xwpig va XpeLaletal oL XprioTeG val 0KoAouBricouv T
Hokpad dtadikaoia eyypadnc.
o Aflomioteg kataypodég SeSopEVwyY, KABWE oL XPrOTEG UImopoUV va £XOUV

npoéoBaon oto dnuoato blockchain yia va emaAnBsvoouv Tig TAnpodopieg
ouvalhaywv (Pratik, 2018).
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5 Ethereum
5.1 AvaAuon tou Ethereum

To Ethereum gival pLa TayKOOULA, ATIOKEVIPWHEVN TIAATGOPUA VLo XPrILATA KOL
VEEC edaplOYEG. 2To Ethereum, o xpriotng pUmopet va ypa el KwdLka ou eAEYXEL TA
XpraTa Kot va dnuLoupynoel epapUoyEC TTOU Eival TPOoBACLUEG OTIOUSHTIOTE OTOV
KOOUO.

MapoAo mou ouvBwg cuvdéetal e To Bitcoin, n texvoloyia blockchain éxel moAAEg
AaA\eg edpapuoyEég Ttou Eemepvolv Ta PndLlakd vopiopata. Ztnv mpayuatikotnta, To
Bitcoin eival povo pia amnod Tig ekatovtadeg epaprOyEG TTOU XPNOLUOTIOLOUV
texvoloyia blockchain onuepa.

MéxpL mpoodarta, ol epapuoyég blockchain amattovoav moAunAoko untofabpo otnv
Kw&lkomoinan, tnv kpumtoypadia, To HabnUATIKA KABwWEG KoL GNUAVTIKOUG TTOPOUG.
AN\G oL eTOXEG €xouv aAAAEeL. Malalotepa ePAPOYES, OTIWC NAEKTPOVIKEG
Pndodopieg kat Pndlakd KOTAyEYPAUUEVA TIEPLOUCLAKA OTOLXELD LEXPL
KQVOVLOTIKI) CUMUOpdwWaN Kol SLampayATteuon, Twea avamTtuooovTaL Kot
e€ellooovtal mio ypriyopa amnod notE. NoapEéxovtag 0TouC MPOYPOHUATIOTES TO
€PYAAELQ yLOL TNV AVATITUEN OTTOKEVTPWHEVWYV Edappoywy, To Ethereum ta kavel OAa
avuta duvarta (Rosic, guides/ethereum, 2019)

5.2 Baoka Lotoplkd cnueia tov Ethereum

No£uBploc¢ 2013: O Vitalik Buterin dnuoaotelel To whitepaper tou Ethereum.
e lavoudaplog 2014: H avamrtuén tng mAatdoppag Ethereum avakowvwvetat
dnuooiwc. H apyikn opada avamntuéng tou Ethereum amoteAolvto amnod tov

Vitalik Buterin, tov Mihai Alisie, tov Anthony Di lorio kat tov Charles
Hoskinson.

e Aulyouotoc 2014: To Ethereum teppatilel o ICO kat ptavel ta 18,4
EKATOUUUpLa SoAdpLa.

e Mauwog 2015: "OAvpumakn" n Sokipaotiki €kdoon tou Ethereum.

e 30 louAiou 2015: To mpwTto otddlo Tng avamntuéng tou Ethereum, "Frontier"
KukAogpOpnoEe.
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e 14 Maprtiouv 2016: H Homestead, n mpwtn "otabepn" ékdoon Ethereum,
Bynke oto umAok 1,150,000.

e |oUviog 2016: H eniBeon DAO amno hackers cupPaivel kat n agia 50
ekatoppupiwv doAhapiwv xavetal, n omoia Atav to 15% tn¢ ouvoAlkng aiag
TIOU KUKAODOPNOE TNV EMOXN EKELVN.

e 25 OktwpPpiou 2016: To Ethereum Classic dtakAadiletal pakpld amnod to
OpXLKO PwWTOKOoAAO Ethereum.

e 16 OktwPpiouv 2017: H evijuepwon tou Metropolis Bizantum hardfork
ouppaivel

e 28 MePpouapiou 2019: H evnuépwon tou Metropolis Constantinople
hardfork mpayuatonoteitat.

Itnv amAovaotepn, to Ethereum eival pa avouytr) mAatdoppo AoyLopLIKoU TIou
Baoiletal otnv texvoloyia blockchain kal emitpénel oToug MPOYPAUUATIOTEG VAl
SNULoUPYNROoOULVY KaL VA avamtUEOUV OIMOKEVIPWHEVEG EHAPHUOYEG.

Onwg kat to Bitcoin, to Ethereum eival éva katavepnuévo dnuoaoto Siktuo
blockchain . Av kal UTLAPXOUV KATIOLEG CNUAVTLKEG TEXVIKEG Sladopé HeTalL TwvV
600, n onuavtkotepn SLAKpLon ToU TPETEL va. onUELWBEeL elval otL To Bitcoin kal to
Ethereum Sladépouv oUCLACTIKA WG TTPOE TO OKOTIO KAL TNV LKAVOTNTA TOUG. To
Bitcoin mpoodépel pia ouykekpluévn epappoyn tng texvoloyiag blockchain, evog
NAEKTPOVIKOU CUOTHHOTOC LETPNTWV OO OUOTILOUC XPNOTEC (peer to peer) mou
emutpenel online mAnpwpéc Bitcoin. Evw to blockchain tou Bitcoin ypnotuomnoteitatl
yla tnv mapakoAouBnon tng wbloktnoiag Yndlakou vouiopatoc (bitcoins), to
Ethereum blockchain emikevtpwvetatl otnv eKTEAECN TOU KWSLKA TPOYPAUUATIOUOU
omoLaoSATOTE ATIOKEVIPWHEVNG EPAPUOYNC.

Y10 blockchain Ethereum, avti yia e€6puén yia bitcoin, ot avBpakwpuxol epyalovrtal
yla va kepdioouv Ether, éva €idog kpuntoypadikol VOULOUATOG TOU TipounBeveTal
To Siktuo. Mépa amod éva EUMOPEVCLUO KPUTITOVOULOUA, TO ether xpnoluomnoleitat
€MLoNG amod TOUC TPOYPAUHUATIOTEG EPOPUOYWV YLO VA TIANPWVOUV Toug GOpoug
ouvaAAaywv Kal TIG UTtnpeoieg oto diktuo Ethereum.

Yridpxel évag 6eUTEPOC TUTIOG VOULOATOG TTIOU XPNOLUOTIOLELTAL YLa TNV KATABOAN
opoLBwyY Twv avBpakwpULXWV yLa T CUVAAAAYEC OTO UITAOK TOUG, TO OToLo
ovopaletal gas Kal kaBe ektéAeon evog smart contract amattel TNV amootoAn
KATTOLOLC TTOCOTNTAC gas Holl LE aUuTO yLa Vol TTPOGEAKUOOUV TOUG 0lvBpaKwpUXOoUG va
To Bahouv oto blockchain (Rosic, guides/ethereum, 2019).
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5.3 H swovikn punxovni tou Ethereum

Mpwv ano tn dnuoupyia tou Ethereum, ot epapuoyég blockchain oxedidotnkav yia
va KAvVouv éva TIoAU TIEPLOPLOEVO GUVOAO Asttoupylwy. To Bitcoin kat GAAa
KPUTITOVOUIoPOTA , YLo TTapAdeLlya, avamtuxOnkav amokAELOTIKA yLa va
Aettoupynoouv we Pndlaka vouiopata peer-to-peer.

OL TPOYPOAUMOTIOTEG AVILETWTILOAV TIPOPBANUA TTOU BpLokdTayv OTo £iTe va
EMEKTE(VOUV TO OUVOAO TWV AELTOUPYLWV TtOU TtpoodEpovtal amnod To Bitcoin kat
aA\oug TuTouC edapoywy, To Omolo ivat TOAU TtepimAoko kal xpovoBopo, lte va
avamntuéouv pLa véa epapuoyn blockchain kat pia evteAwg véa mAathoppa.
Avayvwpilovtag autr tn duokoAia, o Snuoupyog tou Ethereum, o Vitalik Buterin
QVEMTUEE pLa VEQ TIPOCEYYLON.

H Baoikn kalvotopia tou Ethereum, n elkovikr pnxavr Ethereum (EVM) eivat éva
TIANPEG AOYLOULKO TNG Turing mou Asttoupyel oto Siktuo Ethereum. Emutpénel oe
OTOLOVONTIOTE VA EKTEAECEL OTIOLOSHTIOTE TIPOYPOULA, AVEEAPTNTA ATIO T YAWCo
TIPOYPOAUHOTIOHOU Kal SIVEL APKETO XPOVO Kal pvAun. H ewovikr pnxavn Ethereum
kaBlota t dtadikacia dnuiovpyiag epapuoywv blockchain oAU o evkoAn Kait
OUTTOTEAECHLOTLKNA OO TIOTE. AVTL VAl XPELOOTEL VAL XTLOEL £val EVIEAWC TIPWTOTUTIO
blockchain yia kabe véa epappoyn, to Ethereum emnitpémnel tnv avantuén
evoexouEVWE XIAMLASdwV SladopeTikwy epappoywv oe pia mAatdpopua (Rosic,
guides/ethereum, 2019).

5.4 Tpomnoc xpnonc touv Ethereum

To Ethereum enutp£nel 0TOUG MPOYPAUHUATLOTEG VA SNULOUPYOUV Kal va
OVATITUCCOUV QTIOKEVTPWUEVEC EdaPHOYEC. MLa amokeVTIPwWUEVN edappoyn 1 Dapp
€EUTINPETEL KATIOLO GUYKEKPLUEVO OKOTIO YLO TOUG XPNOTEC TNC. To Bitcoin, yla
napadelypa, sivat €va Dapp mou MapéxeL 6TOUE XPrOTEC TOU éva oUOTN O
NAEKTPOVIKWYV HETPNTWV (peer to peer) amod opOTIHOUC XPHOTEC IOV ETUTPETEL online
TIANPWUEG Bitcoin. EMeldn oL amoKeVIpwHUEVEC EQAPOYEG ATTOTEAOUVTOL OO KWELKA
mou Aettoupyet o€ Siktuo blockchain, dgv eAéyxovtal and kavéva ATOUO 1) KEVIPLKN
ovtotnTa.

OmnolecdnmoTte KEVIPIKEG (centralized) unnpeoieg pumopouv va amokevtpwBouv
(decentralized) xpnowuomnowwvtag to Ethereum. MNa napadslypa OAEG oL UTINPEGCILEC
SlapecoAdfnong mou UTtApXouV o€ eKATOVTASEC SladopeTIKES Blopnyxavieg. Anod
npodaveig uTMNpeoieg OTIWCE T SAVELD TTOU TTAPEXOUV OL TPATIELEC EWC EVOLAEDEG
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UTINPECLEG TTOU oTtavia B oKePTOUV OL TEPLOCOTEPOL AVOPWTTOL OTIWE TA UNTPWA
TitAwy, Ta cuotuata Pndodopiag, n KAVovioTikr cuUpopdwaon Kot TTOAAG GAAQ.

To Ethereum pmopetl emiong va xpnollomnotnBel yla tnv KaTaokeun ATIOKEVIPWHUEVWY
Autovouwv Opyaviocuwv (DAO). Evag DAO(Decentralized Autonomous Organization)
elval pa mMARpwW¢ LUTOVOUN, ATIOKEVTPWHEVN 0pYAVWoN Xwpig povadiko nyetn. Ta
DAO A&lToUpyoUV HE KWELKO TIPOYPAUUOTIOHOU, OE pLo. cUAAOYN £EUTIVWV
oupBolaiwv mou ypadovtat oto UnAok tou Ethereum. O kwdikag €xel oxedlaotel
ylal VO OVTLKATALOTH OEL TOUG KAVOVEG KAl T Soun Hlag mopadoolakng opyavwaong,
e€aleidovtag TNV avaykn yla Toug avbpwroug Kal Tov KEVTPLKO €Aeyxo. Eva DAO
QVAKEL 0 000UC ayopAlouV HAPKEG, aAd avti kaBe pdpKa Vo OVTLOTOLKEL O
HETOXEC Kal LOLOKTN Ol LETOXWV, OL LAPKEG AELTOUPYOUV WG ELOPOPEC TToU Sivouv
otoug avBpwrmoug Sikawwpata Pridou.

To Ethereum xpnolpomnoleital eniong wg mMAathOpua yLa TNV EKTOEELON GAAWV
KPUTITOVOULOHATWY. AGYw TOU TPOoTUToU Vopiopatog ERC20 mou opiletal amno to
16pupa Ethereum, oL MPOYPAUUATIOTEG UTTOPOUV VAL EKSWOOUV TLG SLKEG TOUG
€k&OXEC AUTOU TOU VOUIOMOTOC KOL VO CUYKEVTPWOOUV XPUOTA LE LA apXLKA
npoodopd voulopdtwy (ICO). I auTr) Tn OTPATNYLKI CUYKEVIPpWONG KEaAaiwy, ot
ekd6teCg Tou cupBolaiov kabopilouv €va mood ou B€Aouv va auvérjoouy, To
npoodEpouv og €va ANB0C kat Aappavouyv Ether cav avtaAlaypa. Aloekatoppupla
SoAapLa €xouv eyepBel amo toug ICO otnv mAatdopua Ethereum ta teAeutaia dSvo
XpOvLa Kol €va armo Ta Mo TTOAUTLMO KpUTITOVoiopaTta oTtov KOouo, To EQS, eival
ERC20 vouloua.

H etaipeia Ethereum dnulolpynoe npoodata va véo PAOTUTIO TTOU OVOUALETAL
voulopa ERC721 yua tnv mapakoAolBnon povadikwv Pndlakwyv ototxeiwv. Mia amnod
TIG LEYAAUTEPEG TIEPUTTWOELG XPNONG VLA TETOLEG LAPKEG Elval Ta PndLaka
OUAAEKTLKA QVTIKEIPEVA, KABWC N UTTOSOUN ETITPEMEL OTOUC avOpwWIoug va
amobeifouv TNV WlokTNoila Twv omaviwyv Pndlakwv mpoiovtwy. MoAAd mayvidia
KOTO.OKEUALOVTAL QUTH TN OTLYUA XPNOLUOTIOLWVTOG OUTH TNV TEXVOAOYLA, OTWG TO
CryptoKitties, éva mawxvidt 6mou oL XprioTeg UmopouV va UAAEYOUV Kal val
avamnapayouv Pnolakég yateg (Rosic, guides/ethereum, 2019).
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Decentralized Networks Blockchains

© Immutable € Trustless
€ Tamper Proof @ Global
@ Secure @‘@ € Permanent

With no central point of failure and _ Every block of information is stored
security by cryptography, any ) all across the network, leading to a
applications are protected * world-wide environment where

against fraud and attacks. everyone is in the know.

@) Blockgeeks

Ewkova 12: Ethereum Network (Rosic, guides/ethereum, 2019)

5.5 Ta odéAn pac anokevipwuévne epappoync Ethereum

o ApetapAntotnta - Eva tpito pépog ev umopet va kAvel aAAayEg ota
debopéva.

e Eival anapafiaotn kat dev punopel va utdpéel StadpBopa - OL epapoyEg
Baailovtal og éva Siktuo Tou SlapopPwVETAL YUpW OO TNV opxA TNG
ouvaiveong, kaBlotwvtag aduvatn tn Aoyokploia.

e Secure - Mg Kavéva KEVTPLKO onuelo amotuyiag kal aopaALOUEVEG UE
Kpumtoypadia, ol epapuoyég mpootatevovtal KaAd ano enitbeoslc hackers
Kall oo 8OALEG SpaoTnPLOTNTEG.

e  Mnbevikn dtakomn Asttoupyiac - OL edpappoyEg dev MEPTOUV MOTE Kal Sev
umopoULvV MoteE va anevepyornolnBouv (Rosic, guides/ethereum, 2019).

5.6 Tpomnoc npocfacnc oto Ethereum ywa tnv avantuén ebapuoync

Yrapyouv moAAol TpOTIOL e TOUC omoloug Umopel o xprotng va cuvdebel oto Siktuo
Ethereum, évac amo Toug eUKOAGTEPOUG TPOTIOUG Elval va xpnotomnolnOel to
npoypappa eptynong Mist native. To Mist mapéxel Eéva GLAIKO TIPoG To Xpriotn
nieptBailov kal PndLakd moptodoOAL yla TOUG XPrIOTEG VAL EUTTOPEVUOVTOL KaL VOl
amoBnkevouv Ether, kaBwg kat va ypddouv, va dlaxelpilovral, va avamntucoouv Kat
VA XpNoLUomoLoUV £EUTveG cuPBAoELS. OmwG TO TTPOYPAUHOTA TIEPLYNONG OTO
Stadiktuo divouv mpocoPacn katl BonBouv Toug avBpwmoug va IepLnyouvTal 0TO
Sladiktuo, N Mist mapéxel pa TUAN OTOV KOGHO TWV ATTOKEVIPWHEVWVY EPapUOywWV
blockchain.
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Yrapxel eniong n EMEKTAON TOU POYPAMMATOG TIEPLYnong MetaMask, n omola
HeTatpémnel To Google Chrome og mpoypappa nepujynong Ethereum. To MetaMask
ETUTPETEL OE OTIOLOVONTIOTE VO TPEXEL EUKOAQ I} VOL OVOTTUCCEL QTTOKEVTPWUEVEC
epapuoyEC and To mpdypappa EPLyNonG. Av Kal apxLlkd dnuioupyndnke wg
npocBeto oto Chrome, 1o MetaMask umtootnpilet tov Firefox kat to Brave Browser
emniong.

Evw gival akopa mpwteg pEpeg, N Mist, to MetaMask kat pia motkiAia GAAwv
TIPOYPOUMATWY TIEPLAYNONG EXOUV TNV TAON Va KAvouv edapuoyEg Tou Bacilovtal
o€ blockchain, mpooBaoiueg o MeploooTEPOUC AVOPWTIOUG OTTO TIOTE. AKOUN KAl Ta
ATOMO XWPLG TEXVIKO UTIORaBPO Utopouv Twpa va dnutoupyrnoouy epapuoyES
blockchain. Auto elvat éva emavaotatiko aipa yla tnv texvoloyia blockchain mou
Ba prmopouoe va GEPEL TIG ATMOKEVIPWHEVEG EDaPUOYEG OTO £TtikevTpo (Rosic,
guides/ethereum, 2019).
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6 InterPlanetary File System (IPFS)

6.1 OpLopog

To Alatpamneliko cvotnua apxeiwv (IPFS) eival éva mpwtokoAAo kat éva Siktuo peer-
to-peer yla Vv amoBrjkeuon kKat Ko xprion 6e60UEVWV OE Vol KATAVEUNUEVO
ocvotnua apxeiwv. To IPFS xpnowomnolel tn SteuBuvolodotnon meplexopévou yla va
avayvwpioeL e povadiko Tpomo KaBe apyelo o éva MAYKOOULO XWPO OVOUATWY
TIou OUVOEEL OAEG TIG UTIOAOYLOTIKEG cuoKeVEG (wikipedia, n.d.) .

6.2 Emeénynon IPFS kot ot AGyol Tou To KaBLetoUV ONUOVTLKO

To IPFS givou pia onpovtiki €EEMEN TWV MTPONYOUUEVWV TEXVOAOYLWV

To IPFS €xel emwdeAnBel onUaVTIKA amo MOAATTAEG TTPONYUEVEG TEXVOAOYLEC OTTWG
ol katavepunuévol mivakeg hash (DHT), to BitTorrent, to git kot to SFS. Exel
EUMVEVOTEL OO AUTEG TIG TEXVOAOYLEC yLa va TIPOohEPEL pLa BEATIWUEVN AUon yla
v avtallayr dedopévwy. To IPFS gival éva project avolyxtol kwdika, oTo omoio
OUVELODEPOUV TTAYKOOULWE VLA TNV EPELVA, TNV AVATITUEN KAl TNV EVioYuon autou
TOU CUOTHHATOC.

Uploader

ey
= (—
A Host
ost server
e.q. Google Drive == /
[— o]

Uploader [—]

(a) Centralized system (b) IPFS

Ewkova 13: Zuykpivovtag tnv kivnon twv dedouévwv oto IPFS kot o€ éva kevipiko cuotnua (Capital, 2018)
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To IPFS anoteAel onuavtiko otowxeio tnc urtodouric Web 3.0

To Web 3.0 slvat évag pokponpoBeopog 6TOX0G TOU AIOCKOTIEL OTNV AVTLKATAOTOON
™G TpEXouoag urmtodoung dtadiktuou. Kabwg n amokévipwaon eivatl n 6An n ouvoia
Tou Web 3.0. moANol Bewpolv tnv texvoloyia kataveunuévou BipAiou (DLT-
Distributed Ledger Technology), 6nwg yia mapadetypa ta blockchains, wg to Baowko
SouLko otolyeio tou Web 3.0. Onwg avadépbnke éva blockchain eivatl ocav éva
opeTaPAnTo kKaBoAko BiBAio mou amobnkevel tnv katdotacn tou Siktuou. Elvatl
anapaitntn n KaTtaveUnUevn ouvaiveon LeTagl OAwV Twv KOUBwWV tou Siktuou
TiPpoKeLUéVoU va emektabel to blockchain kal va amoBnkeutolv ta kpiowwa dedopéva
ToU SIKTUOU PETAEY TwV KOUBWV Tou Siktuou. Q¢ ek TouTou, Ba umopouoe va eivat
QmayopeUTIKA darmavnpn n anobrikeuaon onoloudnmnote alou eidoug Sedopévwv
otnV Aok aluacida. Mo MepUTTWOELG TTOAAAMAWY XPrOEWV, UMOPEL va elval TiLo
OTOTEAECUOTLKA N amoBrkevon AAAwV Un Kplolwwv dedopévwy pe aodain Tpono
Kovta oto emninedo aodalelag mou npoodépel kat to blockchain.

To IPFS gival to kKataAAnAGTEPO HECO aMOBNKELONG LA AUTHV TNV KaTnyopia
Sedopévwy. To IPFS emutpénel kataveunuevn anobnkeuvon dedopévwy mou eivat
aduvatov va aAowwBouv 1) va hactoypadnBouv. Ta Sedopéva mou eivat
amoBnkeupéva oto Siktuo IPFS gv umopouv va tpomomnolnBouv xwpic aAAayr Ttou
ovayvwpLoTikoL dedopévwy. 2To IPFS, To avayvwpLoTIKO ival éva Kpumtoypadiko
hash twv debouévwv. Auto onuaivel OtL un kpiowpa dedopéva pmopouv va
armoBnkeutoLV oto IPFS katd tnv amoBrikeuon autou TOU avVayVWPLOTLKOU O€ Eva
Bepellwdeg katavepnuevo BLBAio (m.x. blockchain). Auto Ba eixe wg anotéAeoua
Alyotepeg e€aVTANTIKEG MPAEELC TAVW ATt TO KataveUnuevo BiBAio.

To IPFS givou pa BEAtiotn mAatdopuo oroBnKEVGNC YLOL OLTTOKEVTPWUEVEC

ebappoyég

OL amokevipwpéveg edpapoyeg (dApps) amoteAouy pia katnyopia edapuoywy mou
aLoToLloUV TNV ATIOKEVIPWON YLa VoL ETILTUXOUV pwTodavr) odEAN. Metafl auvtwv
elval ol amoKeVTPWUEVEC AVTAAAAYEG KOL OL AyOPEC OTIOU ATTOCUPOVTOL OL KEVTPLKOL
Slapeocolafntég, e€aleipovtag / pelwvovtag ta téAn Stampayudtevong. Eva aAlo
TapAdELya E(VOL TOL ATTOKEVTPWHEVO LECO KOLVWVLKNC SIKTUWONG Kal oL

A THOPUEC BLvTED, OTIOU TO MEPLEXOUEVO SEV UIMOPEL var AoyokpiveTal amo tn
BoUAnon tn¢ etapeiag mou Asttoupyel. Tétola dApps amattolv TV anobrnkeuon
€VOG ONUAVTIKOU aplBpou dedopévwy. To IPFS emutpenel TV anobnkeuon autwv
TWV Se60UEVWV PE KATAVEUNUEVO TPOTIO TIOU lval avOeKTIKO otn Aoyokploia. MNa
TOUG AOYOUG aUTOUG, TO IPFS LETATPETETAL OE L0 TIPOTIHWHEVN TIAATHOpUA
amoBrikeuong ya ta dApps. ZTNV MOpakAtw £KOVA PoBAANOVTOL KATIOLEG YVWOTEG
OTTOKEVTPWHEVEC EPAPUOYEG TIOU XpNOLpomolouv to IPFS w¢ tnv mAatdopua
anoBrKevong Toug:
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Rank Auth Storage Blockchain Tweets/Week

? —
C Civic civic ipfs ethereum 889
Platform for decentralized verified identities.

Everipedia

3 ipfs eos 665
Decentralized, online encyclopedia based on EOS.

. Augur

ethereum ipfs ethereum 500
J  Open-source, decentralized, prediction market platform

Aragon

i ethereum ipfs ethereum 371
Online decentralized court system.

A tokenized video platform. Videos beyond ads.

DLive

Decentralized video and live streaming application

v VieWIy ipfs ethereum 294

steem ipfs steem 291

OpenBazaar 7 iofs 286
CAY P2P protocol for e-commerce transactions.

Ewkova 14: Mepikég amo Ti¢ avepyOUEVES dApps TTou xpnaotuomotouv IPFS oav nAatgopua arnodnkevonc (Capital,
2018)

To IPFS punopei va npoodEpet KAAUTEPN EURELPLOL XPROTN

To IPFS Ba pmopouce va odnynoet o€ BEATIWUEVN EUTELPLA XPHOTN OE TIOAAEG
TEPUTTWOELC. MNa mapadelypa, n mpoondabela neptiynong n AnPng kamotou
SnUodAoUC TTEPLEXOUEVOU XPNOLLOTIOLWVTOG TO TUTILKO LOVTEAO TEAATN-OLAKOULOTH
uropet va e€avtAnoel To eUpog {wvng Tou SIKTUOU Kal va 08nynoeL o€ cupdopnon
SkTUOoU. AUTO UIMopEl va EXEL WG ATIOTEAECUA Ll EVOXANTLKN EUMELpla XprioTn Adyw
TWV PeyallTtepwy Xpovwv kabBuotépnonc. 2to IPFS, To meplexopevo mopadidetal
OTtO TOUG MANCLESTEPOUC KOUPBOUG Tou SikTUoU (peers) mou SlabBEtouv Eva
avtiypado Tou meplexopévou adalpwvtac TNV Mieon mou SEXETAL €vac Kal LOVOG
KOpBOog, BeATiwvovTag £T0L TNV EUNELpia Tou Xpriotn. EmutA£oy, To IPFS emutpenel
OUVEXN KOl OMAAR TIEPLYNON OTO TEPLEXOLEVO, QKON KOL AV O KATOXOG TOU
TiepleXopévou bev eival mAéov SLabéoiuod.

To IPFS &&xeton véa emixelpnuotikd poveeAa (online)

210 onuepvo Sladiktuo, kabe SLadIKTuaKo meplexOpevo PEMeL va pLhofeveital o
£161KkoUC SLOKOULOTECG. Elval onUavTIKO yLo Tov ek60TN Tteplexopévou va Stacdaliosl
TN 81000 IUOTNTA TOU TTEPLEXOUEVOU KOl EMAPKECG eUPOC LWVNG yLaL VAL LKOWVOTIOLHOEL
™V anattovupevn Intnon. To IPFS aAAGlel pLlikd autd to poviélo. 2to IPFS, avti va
UTTAPXEL EVOLG KEVTPLKOG EEUTINPETNTAG TTOU €EUTINPETEL OAOUC TOUG XPHOTEC, TA
6ebopéva polpalovtal HeE KATAVEUNUEVO TPOTIO Kal UropolV va tpoodepBouv amo
omolovénmote KOUPBO ou Tta KATEXEL. QG AMOTEAECHA, OL ATIALTHOEL OXETIKA UE TO
€Up0o¢ {WVNC LELWVOVTAL ONUAVTIKA Kot BeATIWVETAL N aflomiotia. JUVENWC, VEQ
ETIXELPNUATIKA HoVTEAQ Ba apxioouv va e€ehiooovtal. Mo tapadelypa, e Th Xprnon
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OpLOPEVWYV projects, 6nwg to Filecoin, Ba ntav Suvatod oL ekEOTEG MEPLEXOUEVOU VA
TIANPWVOUV OTOUG XPHOTEG LA JLKPT avTauoLBn yla TV anobrkeuon Tou
neplexopévou. Auto Ba BeAtiwve tn Stavoun meplexopévou kat Ba e€aodaAile t
SlaBeopuotnTa TOU.

M BitTube »Tube

9 L
4

Ewkova 15: TMoAAég mAatpopueg mou Stauoipalovtal video, KOWwVIKA UEoa SIKTUWONG Ko AAAEG apyifouv va
xpnotuormotoUyv to IPFS yia v mETUXOUV KAAUTEPN EUNELPLAL XPNOTN KAL EVO KAAUTEPO ETILXELPNUATIKO UOVTEAO

(Capital, 2018).

A

To IPFS AappBavel auvénuévn YeVIKR vwoBEtnon

AOyw TwV TOAAATAWY EAKUCTLKWY XOPAKTNPLOTIKWYV Tou IPFS, augdvetal n yevikn
ULoBETNOoN Tou. YIdpXoUuV TIEPUTTWOELG OTou To IPFS Boribnoe toug xproteg va
KaTtamoAgpur ocouv tn Aoyokploia otnv Toupkia kot tnv lomavia. EnutAéov cupudwva
pe tnv avakoivwon tou Cloudflare, eivat mA£ov Suvatn n plolevia LotooeAidwv oTo
IPFS kat n avadopd o€ QUTEG XPNOLULOTIOLWVTOC EVOl EUKOAO TUTIOTIOLNEVO OVOUa
Topéa (domain name). Ot phofevoupevol Lototomol IPFS eival .ototomnot avOektikol
otn Aoyokploia Kot Twpa Umopolv eUKOAQ VOl VOyVWPLOTOUV Kal va TteptnynBouv
oo Toug XpNoteg pe aoddAela xpnotpomnolwwvtag HTTP kat HTTPS kabwg kat tnv
TOAN IPFS tou Cloudfare. Emtiong, to Cloudflare éxel epapuooel TeEXVIKEG TTOU
EYYUWVTAL OTL OL XproTeg Sev Xpelaletal va €xouv eumiotoouvn oto Cloudflare yia
VO TOUG TTOPEXEL TO OWOTO TEPLEXOUEVO Tou I tnoav (Capital, 2018).

60



7 Blockchain Events

7.1 Oplopoc twv Events

Ta events ota smart contracts divouv pia apnpnuévn €vvola mavw otn Asttoupyia
kataypadns cuppavtwy tou Ethereum Virtual Machine. O ebappoyég unopouv va
gyypadoUv Kal va akoUv o€ auTd ta cuppavra péow tng Stemadng RPC evog meldtn
tou Ethereum.

Ta yeyovota eival KAnpovopLka pEAN Twv éEunvwv cupBoAaiwv. Otav kaAouvtal,
nipokaAoUV TNV anobrkeuvon dedopévwy oto apxeio kataypadrng cuvaAlaywv
(transaction’s log) - pia eldikr) Soun Sedopévwy oto blockchain. Auta ta apyeia
kataypadng cuvdéovtal pe t StevBuvon tou cupBoAlaiou, EVOWHATWVOVTAL OTO
blockchain katl mapapévouv ekel 600 untapyeL mpocoPacn o€ Eva UmAok . To apxeio
kataypadnc (log) kot ta Sedopéva cuppaviwy tou (event data) Sev eival
npooBactpa amnod ta smart contracts (oUTe Kav amo Keivo mou ta dnuLovpynoe).

Elvat Suvatov va Intnbet pia anAn emaAnbguon MANPWHUNAG yla Ta apxeia
kataypadng, onote av pia EEWTEPLKA OVIOTNTA TPOoUNBeVoEL pa cUUBacn HE pLa
TETola emaAnBeuaon, umopel va eAEyEeL OTL n Kataypadr UTIAPXEL TIPAYLATIKA HECO
oto blockchain (solidity.readthedocs, n.d.).

7.2 3uvdeon pe User Interface

Ta events kal ta (logs) apxeia kataypadng eivat onpavika oto Ethereum emneldn
SleuKOAUVOULV TNV eMIKOWwWVia HeTall EEuTvwy cupBacewv (smart contracts) kat
Twv dlemadwv xpriotn (user interface). Zto napadooiakd web development,
TIAPEXETAL LA artavtnon Slakoulotn o€ pia emotpodn kKAnong oto frontend. Zto
Ethereum, 6tav e€opuooetal (emPePalwvetal) pla cuvaAiayn, ta Eumva
OUMBOAaLO UImopoUV VoL EKTIEUTTIOUV events Kal va ypaouv apxeia kataypadng oto
blockchain mou pmnopet otn cuvéxela va enefepyaotel to frontend. Yrdpyouv
Sl1adopol TpOTOL e TOUG OTIOLOUC UMOPEL 0 XpoTNG va avadepBel ota cuppavta
KoL Ta apxela kotaypadnc.

Otav €va smart contract 6éAeL va mupodotnosl To frontend , To smart contract
eknéunel éva event. KaBwc to frontend mapakoAouBel cuvexwg yLa yeyovota, HOALG
KataAdBel éva Tétolo (rmou mnyalel amnod to smart contract ) urmopet va AaBel pétpa,
va epdavioel Eva pvupa , va mpoBel o€ Yo EVEPYELA KATL.

Me auTOV TOV TPOTIO EMITUYXAVETAL real-time emkowvwvia petafy smart contract kat
user-interface (Consensys, 2016).
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7.3 IUUREPOGUOATIKA

JUUTMEPACUATIKA, TO events EMITPEMOUV OTLG cUVAAAAYEG on-chain va emikowvwvouv
Ue umtnpeoieg off-chain otov "mpayuatiko" kéopo.

Ta smart contracts €xouv tn SuvatdTNTa Vo EKTEUTTOUV events Katd tnv
enetepyaoia plog cuvallayng. Onwc onuelwOnKe, pla cuvaAlayr TMPETEL TPWTA Va
e€opuxBel mpuv yivel dtaBéoun n mAnpodopia cuppavrog.

Ye éva Babutepo eninmedo, Ta cupPfavta (events) emwdelovvtal ano Tig
gyKaTaOoTAOELS Kataypadng tou Ethereum Virtual Machine kat pmopouv va
xpnotwuomnotwnBouv yla va evepyomolioouv JavaScript callbacks (Stewart, 2018).

Smart Contract Intemet, APIs, The
{Ethreum DApp) "Real" World

Ewkova 16: Blockchain events (Stewart, 2018)
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8 H Dapp ntouv uAomnownOnke

8.1 Teviko mAaicLo

H etawpeia Spirit Innovations mpoodépel oAokANpwUEVEC AUCELG OTOUG
ETUXELPNUATIKOUC TOUELC. ELOIKOTEPQ N ETALPELA SLEUKOAUVEL TIG ELCOYWYEC KOL TN
xovOpLkr Slavopur 16wV oTa KOTOoTAUATA ALAVIKAG TIWANGCNG AAAQ KoL o€ AAAOUG
Xovopeundpouc.

Av évag xpnotng emBupel va mpounBeutel éva peyalo mAnBo¢ mpoioviwy, TOTE n
etalpeia Gpovtilel yla TNV OLKOVOULKOTEPN ayopd KoL TTapaAafr autwy Twv
TPOLOVTWV. AUTO ONUOLVEL TWG ETIAEYEL:

1. To KatdAAnAo EpyocTACLO VLA TNV TTOPAYWYI QUTWV TWV TIPOIOVIWV.

2.  Tnv KataA\nAn petadopikr yla tnv dlavoun Twv Mpoloviwy amno To
£PYOOTACLO OTO Alavt $OpTWaONG Tou .

3. Tnv Kat@AAnAn vauTALlaKA yla Ty HETAdOopAd AUTWV TWV MTPOTOVIWV amnod To
AlLavL dopTwong oto ALPAvL EKPOPTWaonG.

4. TEAog, TNV KATAAANAN HETAdOPLKN VL0 TNV SLAVOLN TWV TTIPOIOVIWY Ao To
Apavi ekdpoptTwong oto onpeio SLavounc.

Quoika, n etalpeia Aeltoupyel CUPGWVA PIE TIC ATTALTHOELG TOU TTEAATN. AV yLa
napadelypa, o meAdTnG emBUPEL va ayopAdoeL Ta TPOoIoVTaA TOU Ao KATOLO
OUYKEKPLUEVO EPYOOTACLO LE TO OMOlo cuvepyaletal, TOTE N eTaLpeio AapBAveL wg
b6ebopévo to Brina 1 kat ppovtilel yla ta utodouta 3 Briupata.

‘Etol, SnAwveL oTov MEAATN TIG ETALPELEG EKEIVES TTIOU TOV CUUPEPOUV VA CUVEPYAOTEL
Kall Toug pEpveL OAou¢ o€ emadr MPOKELMEVOU va ocuvepyaoTtolV. H kaBe etatpeia
umoypadeL pe ekelveg mou ouvepyaletal éva cuBoOAaLo Kal avtaAAAcoEeL Ta
KataAAnAa gyypada, wote va emiBeBaiwvetal kabe dopa n acdhaing npowbnon
TWV MPOIOVIWV.

MNa mopadelypa, To epyootacio unoypddetl cupBolato pe tnv petadopikr mou Ba
mapoAdBeL Ta TPOIOVTA KOL TOV AyopaoTH , N LETAPOPLKI) LE TO EPYOOTACLO KOL TNV
VOUTIALOKI KATL.

OAeg ol eTatpeieg mou kAeivouv cupBolata aAAnNAemdpoUv PETOEY TOUG OTEAVOVTOG
oe kKaBe otadlo NG mapayyeAiog To analtovpevo eyypado n pio otnv aAAn (onwg
yla mapadetypa tnv anodelEn npokatafoAng n to Eyypado mouv dnAwvel otL Ta
npoiovta poptwdnKav oto MAoLO) Kol avapévouv Tnv amodoxn Tou, WoTE va
nipoxwpnoet n Stadikacia tng mapayyeAiag.
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AUTO OuwWG KpUPBEL poPANUaTa, Ta Omola avaAUOVTaL TNV GUVEXELQ.

8.2 NpofAjuata

Apxika, Ba e€eTaotel N MepMTWON OMOU 0 XPNoTnG (T.X. Mo eTalpeia) umoypddel
€va cupBoiato mapayyeAiog pPe Vo EpYOCTACLO. 2TO CUMBOANLO QUTO UTIAPXOUV
TANpodopLeC IOV €XOUV VOl KAVOUV HE TOV TUTIO TOU TIPOLOVTOC, TNV MoootNnTa, TNV
TLUA TOU, TO 000 TpoKataBoAnG KATL. To cUUBOAALO AUTO TO CUUPWVOUV UEV OTNV
opxn Kat oL U0 xproteg, aAAd autd Sev onuaivel 0tL otnv mopeia dev umopet
KATToLo¢ arod Toug SUO0 va TO TPOTIOTOLROEL TTPOC SIKO TOU cupdEpov. Mapopola
npoBARUATA TTPOKUTITOUV YLt KABE cUPBOANLO TTOU UTIOYPADETAL LETALY OAWV TWV
TIAPATIAVW XPNOTWV.

Eniong, péxpL oTLyung n amootoAn Tou KaBe eyypadou kal n eniBeaiwon Tou ano
TOV XPrOTN TIOU QUTO OTEAVETAL YIVETAL LE Mail, yeyovog Tou onuaivel Tepaotia
kaBuotépnon Katl Suoxpnotia.

ErutAéov, Sev unapyxel kamola LotooeAiba tou va SNAWVEL avd maoa oTLyun Thv
TPEXOUOQ KATAOTAGON TOU GUMBOAQLOU , TTOU va TIEPLEXEL OAQ Ta €yypada TTOU
EUMAEKOVTAL IE TNV CUYKEKPLUEVN CUMGWVIA KAl va eVNUEPWVETAL O€ real-time otav
KATIOLO EUTTAEKOUEVO HEPOG aveBAleL éva Eyypado n amodEXETAL KATIOLO.

TéAog, bev umtdpxel kKamola MAatdpoppa OToU 0 XPRoTNG va UIopel dueoa va
evnuepwOel yla to kaBe cupuPoAato ou €xel cuva el Pe Eva KALK, KaBwG Uropet va
EUIMAEKETAL O TIAPATIAVW OTTO €va. Oa MPEMEL va KAveL avalntnon ota mail tou
KaBe popa yla auto mou entbupei va Bpet.

8.3 AUon twv npoBAnuatwv pécw tne Asttoupyiac tne Dapp

MNa va 600t AUon ota mopandavw npoBAnuata uAomolnOnke n cuykekpluévn Dapp.
Eldikotepa kabe cupBolato mou cupdwveltal amo Tig eTalpeieg aveBaivel oto
Ethereum Blockchain pe amotéAeopa Kaveig va pnv pmopei var aAAG€eL Toug 0poug
Tou cupPBoAaiou, oUte pdAlota kal n idla n etatpeia (Spirit Innovations) mou to
aveBalel. EToL mapEXETAL EUMLOTOOUVN KOL OL ETALPELEC Elval Olyoupeg MwG To
oUUBOAaLo ou cupdwvouv dev UTIAPXEL Kapla TtepimTwon va petafAnBet.

Entiong, kaBe éyypado mou avtaAAdoosTal LETAED TWV ETALPELWY aVEPRALVEL KAl AUTO
(to hash tou) oto blockchain pe anotéAeopa kat mAAL va unv pmopei va petaBAndel
oo Kavévay €AV aUTO yivel amodekTo amo TNV eTalpeia Tou To SEXETAL.

EruutAéov, kaBe popd mapexovtal oL anapaitnteg MANPOPopPIieg OXETIKA LE TNV
TPEXOUOA KATAOTAON TOU €KACTOTE CUMBOAALoU Kal UTIAPXEL real-time evnuépwon
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™G epappoyng péow Twv blockchain events 6tav aveBaivel f yivetal anodekto
KATIoLlo €yypado yLa va EVNUEPWVETAL AUECA KABE ETALPELA KAL VOl LNV UTIAPXEL
kaBuotépnon.

Eniong, kaBe epmAekoOeEVO LEPOG TOU cUpPBOAQioU Hmopel avd mAaoa oTLyun va el
Ta €yypada Tou £X0UV VA KAVOUV LIE TO TPEXOV cupPBOAaLo (ta omola £xouv aveRel
kat oto blockchain).

TéAog, péoa amnd to Dapp mpofdaAiovtat OAa ta cupBoAata mou €xeL cuvaeL o
XPNOTNG WOTE VA UMOpPEL VA TTACO OTLYUA VA evUEPWOEL yla ekeivo Tou emBupel
HE EVa KALK.

8.4 Ap)wKn oeAida thc Asttoupyioc tou Dapp

ApXKa 0 KABEe xprotnG LOALG eLoENBEL pe To account Tou otnv epapuoyn
TAnpodopeital cUVTOUA VLA QUTH KoL UTIOPEL AUECWG VA EEKLVAOEL EVa VEO
OUUBOAALO ETIKOLVWVWVTOG AUECA UE TNV ETALPEia PEoa anod To Home Page
oTéAvovTag mail OXETIKA Ye TIG amattoUpeves mAnpodopieg:

Hello Customer with account: 0xA033¢cC975702437450848190aD758AA6BCF70Ca3

We can provide you with a fully decentralized application in order to make a deal as safer as never before.
In order to send us information about the contract you want to deploy please contact us:
Contact us

Screenshot 1

ITn ouvExeLa, eav atroel oto My Smart Contracts, epdavilovrat 6Aa ta cupolata
TO OTtolaL £XEL CUVAYEL O CUYKEKPLUEVOC XPAOTNG LE QUTO TO account, KaBwWC Kal e
TLIPOT1OV OXeTileTaL TO KABEVA WOTE va UTopel va eMAEEEL AUTO TTou emIBUPEL
aueoa.
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Mo mapddelypa og €vav ayopaoTr] TPLwV poloviwy daivetal:

My Smart Contracts

Welcome, Buyer!

Your account is: 0xA033cC975702437450848190aD758AA6BCF70Ca3

Your Smart Contracts:
Bags Order Smart Contract W
Mobile Phones Order Smart Contract m
Laptops Order Smart Cuntlact.w

Screenshot 2

Evw o€ évav mwAntn Tplwyv tpoioviwy dpaivetal:

Welcome, Seller!

Your account is: 0x247eE4Ab537371c6F468d17e6487Aa388EEILB4S

Your Smart Contracts:
For Bags Sale Smart sznua:rm
For Mobile Phones Sale Smart Contract m
For Laptops Sale Smart Contract: w

Screenshot 3

Av kamnolog xprotng dev €xeL cuvalel kamolo cupBoAato, tote oto My Smart
Contracts tou epdaviletat:

Sorry,you do not have a smart contract.

Screenshot 4
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TéAog, av nmatnost to medio About MAnpodopeital CUVTOUA YLaL TO YEVIKO £PYO TIOU
erute)el n etapeia Spirit Innovations, v MATWVTOG OTOV AVILOTOLXO CUVSECHO IOV
TIAPEXETAL KATEUOUVETAL OTO EMIONO Site TNG eTalpelag:

About Spirit Innovations

Spirit Innovations 5.A. offers integrated solutions in the business areas of premiums, business gifts.
Moreover, the company facilitates imports and wholesale distribution of non-foods articles to retail stores and other wholesalers.

For more information visit the ariginal site:

Spirit Innovations

Screenshot 5

MOALG 0 xpriotng oto nedio My Smart Contracts emiAé€el To cupBoAato ou emBupel
TOTE BAEMEL TNV TPEXOUOA KATAOTAON TOU KAl Pofaivel o€ EVEPYELEG TTOU
QVaAUOVTaL 0T CUVEXELQL.

8.5 Emnefénynon tnc Asttovpyiac tou Dapp péoca anod Kabe cuuBoAato

Adou o xpnotng emié€eL To cupBoAato mou emBUUEL, N edbappoyn EXEL VA KAVEL LE
™ ouvayn NG cupdpwviag HeTall evog ayopaoTr Kal EVOG TWANTH, TNV oUVEXA
oAnAenidpaocn Toug HEoa OO AUTH KOL TNV EVUEPWON TOUG yLo TOo oTAadlo Omou
Bpilokovtal Ta mpoiovTa ava Ao OTLYUN.

ITN OUYKEKPLUEVN TTEPITITWON, TO EPYOOTACLO (0 MWANTAC) avaAapBAvel kal Thv
HETAPOPA TWV TTPOIOVTWVY OO TO EPYOCTACLO TOU OTO ALLAVL GOPTWONG.

O ayopaoTi¢ Kal 0 MWANTAG oUUPWVOUV HETAEL TOoug Eva cuPBOAaLo To omoio
TIEPLEXEL TG TIAPAKATW TTANPOdOpPIEC:

e TUmog npoiovtog (m.x. bag)

e [loootnta (m.x. 1000)

e T ava povada mpoidvrog (r.x. 1.810 /ea)

e Awavit ®oéptwong (r.x. FOB Ningbo)

e To mooo g pokataBoAng (r.x. 20%)

e [Anpodopieg(m.x. balance against copy of landing)
e Xpovoc poptwong ( m.x. 40 min after deployment)
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To cupBOAaLo aUTO OTEAVETOL OTNV €TALpEila Kal ppovTilel va dnuLoupynoeL Eva
smart contract ou TepLEXEL OAEG TIG Mapatavw TAnpodopleg kaBwE kal OAa ta
otadla aAAnAenidpaong ayopaotr)-MwANTA TOU oUVOSEUOUV TNV OAOKARPWGON TNG
oupdwviag Toug.

Ta otadia oAokAnpwaong tou smart contract mou n etatpeia aveBalet oto blockchain
elval 6:

0. Upload Sales Confirmation (by buyer) and Upload Sales Confirmation
Approval, Approve Contract (by seller)

1. Upload Downpayment Receipt (by buyer) and Confirm Downpayment Receipt
(by seller)

2. Commence Production (by seller)
3. Goods Loaded on Ship (by seller)

4. Upload Shipping Documents (by seller) and Confirm Shipping Documents (by
buyer)

5. Upload Settlement Receipt (by buyer) and Confirm Settlement Receipt (by
seller)

6. Upload Telex Release (by seller) and Confirm Telex Release (by buyer)

Evvoeital mwg mavta o ayopaotr¢ kat o mwAntn¢ Bpiokovtal oto idlo otadlo, adou
oAnAerudpouv pe to idlo smart contract.

21N ouvExela n etalpeia ppovtilel va aveBdoel To smart contract oto public
blockchain tou Ethereum wote Kaveig amo toug U0 XPHOTEG, TOU EUMAEKOVTAL VO
uNVv propel val aAAG€eL Toug 0poug Toug cUpBoAaiou. AKOWN, MAPEXEL OTOV KaBEva
NV 61KLA Tou LotooeAida aAAnAemidpaonc pe tov aAlov xpriotn kat to blockchain,
KAVOVTOG QUECOTEPN KOl EUKOAOTEPN TNV OAN dadkaoia.

O kaBe xpniotng aveBalel o kabe otadlo oto ipfs network pia elkdva to hash tng
omolac arnoBnkevetal oto blockchain, wote va punv pnopet va petafAnbet ano
kavévav. O aAAog xpotng BAEMEL TNV KOVA-EYYpadO KaL TNV AMOSEXETAL i} TNV
amoppintel avaloya pe To av cupudwvel f oxL. Av tnv anodextel Tote To smart
contract mpoxwpa oto EMOUEVO 0TASLO Kal yla Toug U0 XPHOTEG.

OuolaoTikd o KaBe xpriotng (ayopaotnG-MwANTNS) LEoa amo tnv oeAida ou Tou
niapéxetal aAAnAemidpa pe to blockchain kat n Stadikacio ayopdg Tou mpoidvtog
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ipoXwPA Brpa Bua pe amoAutn achaiela 6oov adopad Ta Eyypada mou
aveBaivouv kat 6Aa 6oa €xouv cuppwvnOEL.

Ynapxel real-time evnuépwon os kaBe oeAida kat o kABe xprotng eldomoleital étav
€va €yypado aveBaivel  yivetal amodekto péow twv blockchain events, e
QIMOTEAECHA VAL LELWVOVTAL ONUOVTLKA oL KABUOTEPNOELG.

O ayopaoTr¢ Kot 0 TWANTAG £X0UV CUYKEKPLUEVA accounts (oav public address) ta
omola Sivovtal otnv etalpeia. Etol katd tnv Snuoupyila tou smart contract n
eTalpeila opilel To account TOU AyopAOTH KAl TOU TTWANTH Kal Lovo o KaBévag amo
ouTtoUG propel va aAAnAeruidpacel pe To site ou tou €xel 600¢el. Kaveig dAAog dev
unopet 6nAadn va aAAnAemibpAoel pe To site Tou MPoodEPETAL OTOV AyopaoTr Kot
OTOV MWANTN Mapd Povo ol dLot.

Av yla tapadelypa KAmoLog xpnotne e S1adopeTiko account amo eKeivo Tou
oyopaoTr) mpoomabrosL va KAVEL approve To smart contract mou €xeL avéPel oto
blockchain, epdaviletal To mapakATw URVURA 6HAAUATOC:

Smart Contract

Product: bag
Amount: 1000
Price: 1.810/ea
Loading Port: FOB NINGBO
Downpayment: 20%
Details: Balance against copy of landing

Load Time: 40min after deployment

Approve Contract

You are not authorized to that action!

Waiting for you to upload sales confirmaton approval and to approve the contract...

Screenshot 6

Ye kaBe pacon Omou n epoppoyr MPOXWPA OE £Va EMOUEVO OTASLO KoL UTIAPXEL
armodoxn KAmolou eyypdadou i akOua Kol Katd tnv SnAwon moapaywyng Kot
dopTWONG TWV TIPOLOVTWY KataypddeTal N akpLBAc wpa Kal nUepoUnvia mou to
€KQAVE QUTO 0 EKACTOTE XPNOTNG LECA Ao To smart contract mou €xeL avéBeL oto
blockchain.
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Mo mapddelypa:

Last Action: You approved contract on 4/10/2019 at 16:24:08

Waiting for buyer to upload the downpayment receipt and for you to approve the downpayment...

Screenshot 7

Eniong, imAa and kaBe Confirmation Button undapyet kat €va Decline Button, 6émou
0 KABe XpnotNng umopet va matnoeL eav 6ev cUUPWVEL e KAToLo €yypado Kal
OHEOWG va kateuBuvOel wote va oteilel mail otov GAAOV OXETIKA HE TO TTIOU
BplokeTal TO CUYKEKPLUEVO TIPOPBANUA YLt TNV AUeCN eMAuon Tou.

Eniong oe kaBe button tng edpapuoyng mou £xel va kavel pe Submit kat Confirmation
o kaBe xprnotng aAAnAenidpa pe to blockchain, aAAd povo ota Confirmation Buttons
kal ota Commence Production, Goods Loaded on Ship aAAdleL n katdotaon (to
otadlo) tou cupPBoAaiou (smart contract).

Otav o xprotng kavel upload pLa elkOVA, OUCLAOTLIKA KPATLETAL TO hash Tng kal pe To
submit autd to hash amoBnkeletal oto smart contract wote va pnopel va tpafnytet
ovVA Ao OTLYUNA KAl oav amotéAeopa va tpoBAnBet n InToUuevn ElKOVA KOL OTOUC
600 xpnoteg.

Eniong, otav éva éyypado yivetat approved, To smart contract mpoxwpael o
endpevo otadlo kot autopata e€adavitovral ta nedia upload/submit tou
OUYKEKpPLUEVOU gyypadou kabwc auto avéBnke oto blockchain, £ywve amodekto anod
Tov A0 xprotn Kal dev pmopet va petafAnBet mAov.
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MNa mapddelypa, €tol eival n ebappoyn mpLv:
Uploaded Downpayment Receipt

DOWN PAYMENT RECEIPT

Date:

Buyer Name:

Street Address:

City, State, Zip:

Down Payment Value

This receipt is for a real estate down payment in the amount of

dollars ($. ) in the form of

O Check

O Cash

O Other:

This down paymentis ______ % of the total selling price of the property.

Property Information

Seller Name:

Property Address:

Total Selling Price: Dollars ($, )

Representative’s Name

Title:

Confirm Downpayment Receipt Decline Downpayment Receipt

Last Action: You approved contract on 4/10/2019 at 16:24:08

Waiting for buyer to upload the downpayment receipt and for you to approve the downpayment...

Screenshot 8



Kall LETA TtV anodoyn tng mpokataBoAng (Downpayment) and tov nwAnth:

Downpayment Receipt

DOWN PAYMENT RECEIPT

Date:

Buyer Name:

Street Add

City, State, Zip:

Down Payment Value

This receipt is for a real estate down payment in the amount of

dollars ($ ) in the form of

O Check

O Cash

O Other:

This down paymentis ______ % of the total selling price of the property.

Property Information

Seller Name:

Property

Total Selling Price: Dollars ($ )

A .

Representative’'s Name

Title:

You approved Downpayment Receipt on 4/10/2019 at 16:31:36

Progress of Products

Commence Production

Last Action: You approved Downpayment on 4/10/2019 at 16:31:36

Waiting for you to Commence Production...

Screenshot 9
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Eniong, emeldn kabe otadilo epdavileTal pe TNV OELPA TOU o€ KABE site kal adol
oAokAnpwBel To ponyoUeVO Tou, KABE Gopad 0 AyopAOTC KAl O TIWANTNG
AnpodopolVTaL yLa TO TL TTPETIEL VA YIVEL TIPOKELUEVOU VA TIPOXWPHOEL TO
ouuBoOAaLo oto emopevo otadlo.

Mo mapddelypa oto otadlo 2 £Xw yLa ToV ayopaoTh:

Last Action: Downpayment approved by seller on 4/10/2019 at 16:31:36

Waiting for seller to Commence Production...

Screenshot 10

Kal yia tov mnwAntn:

Last Action: You approved Downpayment on 4/10/2019 at 16:31:36

Waiting for you to Commence Production...

Screenshot 11

8.6 AvaAuon Twv otadiwv Tthc EhapUOoyNC KoL GYNUOTLKE OITELKOVLION

210 mopakAatw dtaypappa divovtal oxnuatikd ta otddla aAAnAenidpaong petafu
oyopaoTr Kot TTwANTH yla pia o dpeon enadn Ye ) Asttoupyia tng ebappoyng:



Stage 0

Contract Deployed

Buyer

Upload Sales Confirmation

Stage 1

Seller

Upload Sales Confirmation
Approval

Approve Contract

Buyer

Upload Downpayment
Receipt

Stage 2

Seller

Confirm Downpayment
Receipt

Seller

Commence Production

Stage 3

Seller

Goods Loaded on Ship
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Stage 4

Selller

v

Upload Shipping Documents

Buyer

Confirm Shipping Documents

Stage 5

Buyer

v

Upload Settlement Receipt

Seller

Confirm Settlement Receipt

Stage 6

Selller

v

Upload Telex Release

Buyer

Confirm Telex Release

Stage 7

Contract Finished

Awaypauua 1: Sxnuoatikn avamapaotacn twv otadiwv aAAnAenibpaong ayopaotn-

wAntn yla tnv oAokArnpwaon tou smart contract.
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Apxika, oto otadio 0, o ayopaoctic (buyer) péoa amnod tnv LOTooeAlSa TOU KAVEL

Upload to Sales Confirmation:

Welcome Buyer,

This is your Bags Order Smart Contract:
Seller's account: 0x247eE4Ab537371c6F468d 1726487 Aa388EE90B45

Current Stage: 0/7

* Home Page
® Preview Smart Contract

Upload Sales Confirmation

ORDER CONFIRMATION
041816
To From
ABC Auming Company Dena Rogers, Ofice Manager
Atin: Jane Doe Herry Evers Manufaciuring Company
Fax: 555.775-2222 Fa: 314.773-2884
Tel: 55%-T75-722 Tel: 314-773-0222
E-Mail Ene. doeiflabe awningen com E-Mail: dena @henryeversmigzo.com
This fax con v oF L page. Plemss infarm e 1/ ¥ anarmission srrars ooait
ACKNOWLEDGMENT AND ACCEPTANCE OF ORDER
Order Date; 150811 P, Number; 50173 BuyeriContact: Jane Doe
We are in receipt of your order as detaied below:
o TEM | e e | Onm TOTAL
432 | OCTAGON CURTAIN POLE 1%" DIA OCPa 5195 FT $842.40
30.00
5000
S0.00
$0.00
SUBTOTAL 84240
TERMS 1910/ Net0 L
EXPECTED SHIP DATE: Tiesday, &1611 FREIGHT 26339
TRANSIT TIME: 2 Days (expect deluery &/15) ToTAL | Bpresson
s faulty =
BLLTO; (Customer & 117788 SHPTD;
ABC AWNING CO. ABC AWNING CO.
555 MARKET ST 838 WAREMOUSE WAY
ANYTOWN, PA 15000 OTHERTOWN, PA 15001

We confirm acceptance of said order, with terms as stated above.

Choose File | Sales Confirmation,jpg Upload

Waiting for you to upload sales confirmaten and for seller to approve the contract...

Screenshot 12

AUTO eival €va apxeio pe €va cuykeKpLUEVO hash To omoio kal amoBnkeleTal 0TO

blockchain pe anotéAeopa va pnv pnopel va aAAaxtet amoé kavévayv. Etol yivetal kat

HE OAa Ta apxela TnG mMAatdopuacg.
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21N ouvéxela, o mwAntn¢ (seller) BAénel To sales confirmation and tnv Sk Tou

LotooeAlba:

Welcome Seller,
This is your Bags Sale Smart Contract:

Buyer's account: 0xA033cC975702437450848190aD758AA6BCF70Ca3

Current Stage: 0/7

Uploaded Sales Confirmation

Upload Sales Confirmation Approval

ORDER CONFIRMATION
041816
To From
ABC Awning Comparny Dena Rogers, Office Manager
Ann: Jane Doe Henry Evers Manufacuring Company
Fax 5557752222 Fa: 314-773-2684
Yel: 555-7T75-722 Tel: 314-773-0222
E-Mail: pne. doe(@abcawningco.com E-Mai dera@henryeversmigco.com

This fax consists of 1 page. Plense nform me if i an smission erors oot

ACKNOWLEDGMENT AND ACCEPTANCE OF ORDER

Order Date: 150611 PO. Number: 50173 BuyeriContact Jane Doe
We are in receipt of your order as detalled below:
qQry DESCRIPTION ITEM = UNT PRICE UNIr TOTAL
432 | OCTAGON CURTAIN POLE 1%" DIA OCP001 $1.95 FT 84240
$0.00
$0.00
$0.00
$0.00
SUBTOTAL 842 40
TERMS: 1%-10/ Net30 T oL $16.85
EXPECTED SHIP DATE. Tuesday, 816/11 FREIGHT $263.39
JTRANSITTIME. 2 Days (expect defivery 8/18) TOTAL Expression
is faulty *
BLLTO: (Customer # 117789 SHIPTO:
ABC AWNING CO ABC AWNING CO,

555 MARKET ST.
ANYTOWN, PA 15000

888 WAREHOUSE WAY
OTHERTOWN, PA 15001

We confirm acceptance of said order, with terms as stated above.

Choose File | No file chosen

Screenshot 13

Upload
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Kat kavel pe tn oelpa tou upload to Sales Confirmation Approval:
Upload Sales Confirmation Approval

Order Approval and Confirmation

ugome Dance Expression Conservatory (Sample Order Confirmation)

Thank you for choosing The Line Up for your performance apparel. The following outines the
details of your arder. We are excited 10 gel Started on your garments. Please retum this form,
signed by you of the person authorized to approve the order within 1-3 working days. This will
allow s 1o hold your delivery date in our production schedule.

[eestelfe

The foliowing is the time table necessary for making sure each step needed 1o complete your
order is done in a timely fashion to ensure on time delivery. The yellow higiighted dates are the
dates you are responible for meeting. If you are unable 10 meet the date by more the 2-4 business;
days, anew time schedule will be established which my resultin a delay in delivery. Ta help you
with planning, please allow 4-5 weeks for us to produce and ship the garments once the
prototype is returned, approved and sizes are determined. If you have rhinestones or
embrodiery applied to your garment, allow 5-6 weeks for production of your garments.

Date of complelion (within 2-1 business days of dated indicated]
FTIEET

[To be accomplished

* deposit must be received before prolo is shipped

o
s
[Protolype Relurn Date 117,
[Quantity and Sizes Confirmed 1171

* full payment must be received a 7 days belore the order
Final P Due” 11128/13 i shippped, unpaid garments will not be shipped

[Order In Hand Date 12112113

Il there are delays in prolotype delivery, The Line Up will make up the time during weeks
allocated for produciian.

Reminder: This is an estimate, not an invoice. Upon receipt of your signed form, a
separate invoice to include shipping costs will be sent to you.

[Garment Development Costs [Order Production Costs
Palierning $50.00 Quanity
Prototype 310000 Single Item Price
Fabric Sourcing 50.00 Group Discount
Other $30.00 Single Item Discount Price
[rotal Garment Development $190.00 [Total Produciion Price

Total Order Price 5109000  iles:
I*Final quanity and price may be reduced if we are able 1o use your prototype as part of your order
JAdditional fees may be assessed in the event of a change to the design. fabric or fi is required.

Choose File |Sales Confir...Approvaljpg | Upload

Smart Contract

Product: bag

Screenshot 14



Eniong BAEmel Ti¢ mAnpodopieg tou cupBolaiou ou €xel avéPel oto blockchain kat
edooov cupdwvel anodexetal to cupBolato (Approve Contract):

Choose File | Sales Confir...Approval.jpg | Upload

Smart Contract

Product: bag
Amount: 1000
Price: 1.810/ea
Loading Port: FOB NINGBO
Downpayment: 20%
Details: Balance against copy of landing

Load Time: 40min after deployment

Approve Contract

Waiting for you to upload sales confirmaton approval and to approve the contract...

Screenshot 15

Tote oAokAnpwveTal Kot To otddlo 0 TnG epapuoynE Kal TTPOXwWPA OTO EMOUEVO

eudavilovrag ta katdAAnAa nedia otoug U0 XPAOTEG, T OTOLa TIPONYOUUEVWE beV
eudavilovrav.
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210 otadlo 1 o ayopaotig aveBalel tnv anodelen tng npokataBoAng (Upload
Downpayment Receipt) mou €xelL cupdwvnOet:

Seller's account: 0x247eE4Ab537371¢6F4680 1726457 43380EE9DB4S

Current Stage: 1/7

art Contract

My Documents

Sales Confirmation

Seller's Documents

. onfirmation Af

Upload Downpayment Receipt

DOWN PAYMENT RECEIPT
Date:
Buyer Nama: —
Street Address.
City, State, Zip:
Down Payment Value

This receipt is for a real estate down payment in the amount of

dollars ($, )in the form of

O Check

O Cash

OOther .

This down paymentis ____ % of the tatal selling price of the property

Property Information
Seller Name:
Property Address:

Total Selling Price: Dollars ($, )

Authorized Signature
Representative’s Name

Title:

Choose File | Down-Paymen..onvertjpg
Last Action: Contract approved by seller on 4/10/2019 at 19:40:40

Waiting for you to upload the downpayment receipt and for seller to approve the Downpayment...

Screenshot 16



O nwANTAG TNV BAETEL KAl EAEYXEL EQV ElVaL QUTH TTOU CUUPWVAONKE:

Current Stage: 1/7

* Home Page
s Preview Smart Contract

Buyer's Documents

® | Sales Confirmation

My Documents

® Sales Confirmation Approva

Uploaded Downpayment Receipt

DOWN PAYMENT RECEIPT
Date:
Buyer Nama:

Street Address:

City, State, Zip:
Down Payment Value

This receipt is for a real estate down payment in the amount of

dollars {5 }yin the form of

O Check

O Cash

O Other:

This down payment is % of the total selling price of the property.
Property Information

Seller Narme:

Praperty Address

Total Selling Price Dollars ($ 1]

Authorized Signature
Representative's Name

Titie:

Confirm Downpayment Receipt Decline Downpayment Receipt

Last Action: You approved contract on 4/10/2019 at 19:40:40

Waiting for buyer to upload the downpayment receipt and for you to approve the downpayment...

Screenshot 17

Eav elvat auth mou oupdwvnOnke kavel arodoxn tng mpokataBoAnc (Confirm
Downpayment Receipt), evnuepwvetal to blockchain kat n mlatdopua mpoxwpd oto
€MOpevVo otadlo avoiyovtog maAl ta KataAAnAa nedia oToug XpHoTeg, Omou TipLv Sev
eudavilovrav.
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Mpoxwpwvtag, Ta eMopeva 2 otadla eivatl kabapd Tou MwANTr Kabwg €xouv va
KAvouV UE Tnv Stadlkacio mapaywyng Kot ¢poptwong Twy npoioviwy. Eldikotepa, o
MwANTAC SNAWVEL To TOTE EeKLVAEL TN Stadkaoia mapaywyng Twv {NTOUUEVWY
npoiovtwv (Commence Production):

Welcome Seller,

This is your Bags Sale Smart Contract:
Buyer's account: 0xA033c¢C975702437450848190aD758AA6BCF70Ca3
Current Stage: 2/7

¢ Home Page
e Preview Smart Contract

Buyer's Documents

® | Sales Confirmation

® | Downpayment Receipt

My Documents

e Sales Confirmation Approval

Progress of Products

Commence Production

Last Action: You approved Downpayment on 5/10/2019 at 21:16:44

Waiting for you to Commence Production...

Screenshot 18
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KaBw¢ Kal to mote GpopTwVEL Ta tpoidvta oto nmAoio ( Goods Loaded on Ship):

Welcome Seller,

This is your Bags Sale Smart Contract:
Buyer's account: 0xA033cC975702437450848190aD758AA6BCF70Ca3

Current Stage: 3/7

* Home Page
® Preview Smart Contract

Buyer's Documents

® | Sales Confirmation
® | Downpayment Receipt

My Documents

® Sales Confirmation Approval

My Actions

* Products Commencement Date

Progress of Products

Goods Loaded To Ship

Last Action: You started production on 5/10/2019 at 21:23:06

Waiting for you to Load Goods on Ship...

Screenshot 19



‘QoTte va PEVEL EVIUEPOC KAL O OlyOPAOTNG HECO amd TNV SIKLA TOU LoTooeAida:

Welcome Buyer,

This is your Bags Order Smart Contract:
Seller's account: 0x247eE4Ab537371c6F468d17e6487Aa388EEIbB45

Current Stage: 4/7

* Home Page
® Preview Smart Contract

My Documents

» Sales Confirmation
* Downpayment Receipt

Seller's Documents

Sales Confirmation Approval ‘

Seller's Actions

® Products Commencement Date
* Preview Products Loaded Date

Uploaded Shipping Documents:

Confirm Shipping Documents Decline Shipping Documents

Last Action: Goods Loaded on Ship by seller on 5/10/2019 at 21:25:07
Waiting for seller to Upload the Shipping Documents and for you to approve them...

Screenshot 20
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MNatwvtag, otav enbupet oto avtiotowyo link katw amno to seller’s action

(mapadeiyparog xapn oto Products Commencement Date yia va gL mote ekivnoe n

Stadkaoia mapaywyng Twv mPoioviwv):

Welcome Buyer,

This is your Bags Order Smart Contract:
Seller's account: 0x247eE4Ab537371c6F468d17e6487Aa388EE9bB45

Current Stage: 4/7

e Home Page
e Preview Smart Contract

My Documents

¢ Sales Confirmation
e Downpayment Receipt

Seller's Documents
:

Seller's Actions

* Products Commencement Date
s Preview Products Loaded Date

Commence Production started by seller on 5/10/2019 at 21:23:06
Uploaded Shipping Documents:

Confirm Shipping Documents Decline Shipping Documents

Screenshot 21
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210 0TadL0 4 0 MwANTAC aAL aveBalel ta vauTtltaka eyypada (Shipping
Documents):

® Sales Confirmation Approval

My Actions

* Products Commencement Date
s Dreview Products Loaded Date

Upload Shipping Documents

QUOTATION
Sodor Pﬁs
1o0f1
ABC Exports
4300 Longbeach Blvd
Longbeach, California, 50807
United States Quote No. En*ﬁo _—
TEL: +5627349957 v
Randy Jones ABC Exports |**
Buyer
ABE Imports
140 Wecker R
Mansfield
Brisbane, Queensiand, 4122
Australia
TEL: +61747281158
John Smith
Method of Dapatch Type of Shipment Terms / Method of Payment
Sea FCL 50% DEPOSIT, BALANCE UPON BIL
Port of Loading Port of Discharge
Long Beach - California Brisbane - Australia
PFroduct Code [ Descrpton of Goods Uné Quantty | Un Typa Price Amount
8-5TOOL BAR STOOL ALUMINIUM 500 X 100 X s00 EACH 250 14780.00
100MM STAINLESS STEEL
B-TABLE BAR TABLE ALUMINIUM 1000 X 600 X 1000 EACH 880 28800.00

40MM STAINLESS STEEL TOP AND
EDGES

Total This Page 1500 43550.00
Consgrment Total 1500 43550.00

Invoice Total (Incoterms® 2010)
FOB L

Agiciional Information
PRODUCTION AND DELIVERY TO PORT - LEAD TIME 1 DAYS uso 243550.00

Place and Date of lssus
Longbeach 27 Mov 2007

Sqgnatory Company
ABC Expens

Marne of Author 2ed Signatory
Randy Clarke

Sgnature
shipping doc...nts convjpg

Last Action: You Loaded Goods on Ship on 5/10/2019 at 21:25:07

Waiting for you to Upload the Shipping Documents and for buyer to approve them...

Screenshot 22



Ta omola BAEMEL 0 ayopAOTNG:

Seller's Actions

e Products Commencement Date
e Preview Products Loaded Date

Uploaded Shipping Documents:

QUOTATION
Seler P
1 a 1
ABC Exports
4300 I.Mwln:uh .Ml
gl 5784 » gn‘;ov 2017
TEL: +5627349957
Randy Jones ABC Exports
o
ABC Imports
140 Wecker Road
Mansfield
Brisbane, Queensiand, 4122
Aut
TEL: +61747281158
John Smith
Method of Dispatch Type of Shpment Terms / Method of Payment
Sea FCL 50% DEPOSIT, BALANCE UPON BL
Port of Loading Port of Discharge
Long Beach . California Brisbane - Australia
Product Code | Descrpton ot Goods Unt Quantty | UntType | Prce| Amount
B-STOOL BAR STOOL ALUMINIUM 500 X 100 X 500 EACH 2950 1475000
100MM STAINLESS STEEL
B.TABLE BAR TABLE ALUMINIUM 1000 X 800 X 1000 EACH 2880 28800.00
40MM STAINLESS STEEL TOP AND
EDGES
Total Thes Page 1500 43830.00
Consgrment Total 1300 43330.00
Addtonal Informaton Invorce Total (Incoterms® 2010)
PRODUCTION AND DELIVERY TO PORT - LEAD TIME 21 DAYS Fos L uso 243350.00
Place and Date of lssue
Longbeach 27 Nov 2017
w Company
IC Exports
Narme of Authorzed Sgnatory
Randy Clarke
Sqnature

Confirm Shipping Documents Decline Shipping Documents

Last Action: Goods Loaded on Ship by seller on 5/10/2019 at 21:25:07

Waiting for seller to Upload the Shipping Documents and for you to approve them...

Screenshot 23



Kal to amodéxetat edv oupdwvel (Confirm Shipping Documents):

Welcome Buyer,
This is your Bags Order Smart Contract:

Seller's account: 0x247eE4Ab537371c6F468d17e6487Aa388EEIbBAS
Current Stage: 5/7

* Home Page
* Preview Smart Contract

My Documents

* Sales Confirmation
* Downpayment Receipt

Seller's Documents

Sales Confirmation Approval l

*® | Shipping Documents

Seller's Actions

* Products Commencement Date

* Preview Products Loaded Date

Upload Settlement Receipt

Choose File | No file chosen Upload

Last Action: You approved Shipping Documents on 5/10/2019 at 21:40:45

Waiting for you to upload Settlement Receipt and for seller to approve it...

Screenshot 24
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210 otddlo 5, 0 ayopaotig aveBalel tnv amodelen ¢ teAkng mAnpwung (Upload
Settlement Receipt):

*|s Confirmation Ap)

Seller's Actions

+ Products Commencement Date

* ‘ Shipping Docum

Preview Products Loaded Date

Upload Settlement Receipt

]
9"" PROBUSE . . ! .
] At Probuse, we believe that quality is never an accident but it is always the result of
intelligent effort
Probuse Consulting Service Pvt Ltd
807, Wall Street 1
Near Gujarat College, Ellis Bridge
Ahmedabad 380006
Gujarat
India
RECEIPT NO: SUPP.OUT/2016/0007
Payment Method: Axix Bank Pvt Ltd
Paid By: Administrator Paid To:
ASUSTeK
31 Hong Kong street
Taipei 106
Taiwan
DESCRIPTION AMOUNT
Expense - 0001 (Purchase laptop) 1,00000%
TOTAL 1,000.00 ©
Date:07/02/2016 Received By:

Choose File | settlement receipt.png Upload

Last Action: You approved Shipping Documents on 5/10/2019 at 21:40:45

Waiting for you to upload Settlement Receipt and for seller to approve it...

Screenshot 25
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Kall 0 MWANTAG TV e€eTaleL:

« Shipping Documents

My Actions

« Products Commencement Date
* Preview Products Loaded Date

Uploaded Settlement Receipt

eer ROBUSE ) - ) .
At Probuse, we believe that quality is never an accident but it is always the result of
intelligent effort
Probuse Consulting Service Pvt Ltd
807, Wall Street 1
Near Gujarat College, Ellis Bridge
Ahmedabad 380006
Gujarat
India
RECEIPT NO: SUPP.QUT/2016/0007
Payment Method: Axix Bank Pvt Lid
Paid By: Administrator Paid To:
ASUSTeK
31 Hong Kong street
Taipei 106
Taiwan
DESCRIPTION AMOUNT
Expense - 0001 (Purchase laptop) 1,00000F
TOTAL 1,00000 T
Date:07/02/2016 ReceivedBY:

Confirm Settlement Receipt Decline Downpayment Receipt

Last Action: Buyer approved Shipping Documents on 5/10/2019 at 21:40:45

Waiting for buyer to upload Settlement Receipt and for you to approve it...

Screenshot 26



KalL TNV amodéxetal eav ival auth mou cupdwvndnke (Confirm Settlement Receipt):

Welcome Seller,
This is your Bags Sale Smart Contract:

Buyer's account: 0xA033cC975702437450848190aD758AA6BCF70Ca3

Current Stage: 6/7

¢ Home Page
¢ Preview Smart Contract

Buyer's Documents
-

¢ | Downpayment Receipt

® | Settlement Receipt

My Documents

» Sales Confirmation Approval

* Shipping Documents

My Actions

e Products Commencement Date
* Products Loaded Date

Upload Telext Release

Choose File | No file chosen Upload

Last Action: You approved Settlement Receipt on 5/10/2019 at 21:48:55

Waiting for you to upload Telex Release and for buyer to approve it...

Screenshot 27
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Avd maoa oTyun, 0 ayopacTtig 1 0 MWANTAG Umopouv va douv kaBe €yypado mou
€XEL aVEPEL Kal €xeL Yivel amodexTo. MNa mapAddelypa, o TWANTAG UMOPEL va TATHOEL
yla va 6L To Settlement Receipt mou poOALG anodéxOnke mMATwVTOG OTO AVTIIOTOLYO
link kot palt mpoBAaAiovtal Kot N WP KoL NUEPOUNVIO TTOU AUTO E£YLVE ATTOSEXTO:

ommencement Date
Loaded Date

« Prodt

Settlement Receipt

3
[j PROBUSE .
] At Probuse, we believe that quality is never an accident but it is always the result of
intelligent effort
Probuse Consulting Service Pvt Ltd
807, Wall Street 1
Near Gujarat College, Eliis Bridge
Ahmedabad 380006
Gujarat
India
RECEIPT NO: SUPP.OUT/2016/0007
Payment Method: Axix Bank Pvt Ltd
Paid By: Administrator Paid To:
ASUSTeK
31 Hong Kong street
Taipei 106
Taiwan
DESCRIPTION AMOUNT
Expense - 0001 (Purchase laptop) 1,00000%
TOTAL 1,00000 T
Date:07/02/2016 ReceivedBy:

You approved Settlement Receipt on 5/10/2019 at 21:48:55
Upload Telext Release

Choose File | No file chosen Upload
Last Action: You approved Settlement Receipt on 5/10/2019 at 21:48:55

Waiting for you to upload Telex Release and for buyer to approve it...

Screenshot 28
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TéNog, oto otadilo 6, o mwAntn¢ aveBaletl to Telex Release (Upload Telex Release):

My Actions

o Products Commencement Date
o Products Loaded Date

Upload Telext Release

ARKAS Line
/_\_/

|Telex Release|

FROM AGENT: DATE:
TO:

cc:

NUMBER OF PAGE(S) (including this page):

'VESSEL NAME: vor:
Bill of Lading Nr: From: To:
Total nr of containers: Size: Type: One cont. number :

Full set of Original B/L together with shipper's written instructions are kept in
our files. Therefore kindly release subj. shipment without presentation of originals
TO THE CNEE:

[Full address of the party to deliver the cargo o]

J  There are no collect charges. All prepaid charges have been collected.
Please release against payment of any local charges if applicable.

O There are collect charges. Please refer to the freighted manifest for collection.
Please release against payment of any local charge if applicable.

J  There is a Freight Manifest Corrector amending the collect charges against this

shipment. (Same is attached)
J  To get the receiver’s signature and acknowledgement on the terms agreed of this
the Terms and on the first side) of the ARKAS Line
B/L
Signature
Choose File itelex-release.jpg Upload |

Last Action: You approved Settlement Receipt on 5/10/2019 at 21:48:55

Waiting for you to upload Telex Release and for buyer to approve it...

Screenshot 29



Kall 0 ayopaoTn¢ To BAEMEeL kal cupdwvel A Stadwvel pe auto (Confirm Telex
Release):

* Products Commencement Date
» Products Loaded Date

Uploaded Telex Release:

ARKAS Line
/'_“‘-\___/

|Telex Release‘

FROM AGENT: DATE:
TO:
o

NUMBER OF PAGE(S) (including this page):

VESSEL NAME: vor:
Bill of Lading Nr: From: To:
Total nr of containers: Size: Type: One cont. number :

Full set of Original B/L together with shipper's written instruetions are kept in
our files, Therefore kindly release subj. shipment without presentation of originals
TO THE CNEE:

[Ful actdress of the party to deliver the cargo to]

O There are no collect charges. All prepaid charges have been collected.
Please release against payment of any local charges if applicable.

1 There are collect charges. Please refer to the freighted manifest for collection.
Please release against payment of any local charge if applicable.

O There is a Freight Manifest Corrector amending the collect charges against this
shipment. (Same is attached)

O To get the receiver's signature and acknowledgement on the terms agreed of this
shipment and the Terms and Conditions on the first page(reverse side) of the ARKAS Line
BjL

Signature

Confirm Telex Release Decline Telex Release

Last Action: Settlement Receipt approved by Seller on 5/10/2019 at 21:48:55

Waiting for seller to upload Telex Release and for you to approve it...

Screenshot 30

Edv 1o anodexbel ohokAnpwvetal kal to teAeutaio otddilo tng epappoyng Kot
olAokAnpwvetal n dtadikacia ayopdg-nwAnong:
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Welcome Buyer,

This is your Bags Order Smart Contract:
Seller's account: 0x247eE4Ab537371c6F468d17e6487Aa388EEIbB45

Current Stage: 7/7

* Home Page

* Preview Smart Contract

My Documents

* Sales Confirmation
* Downpayment Receipt
» Settlement Receipt

Seller's Documents

Sales Confirmation Apy

Seller's Actions

* Products Commencement Date

* Preview Products Loaded Date

Screenshot 31

Last Action: You approved Telex Release on 5/10/2019 at 22:04:06

CONTRACT FINISHED

QuoLKA KoL 0 TTWANTAG EVNUEPWVETAL PE TO KATAAANAO HAVURA yLa TNV OAOKARpwoN

™¢ Stadikaoiag:

Welcome Seller,

This is your Bags Sale Smart Contract:
Buyer's account: 0xA033cC975702437450848190aD758AA6BCF70Ca3

Current Stage: 7/7

Home Page

Preview Smart Contract

Buyer's Documents

Sales Confirmation

® | Downpayment Receipt

Settlement Receipt

My Documents

Sales Confirmation Approval

Shipping Documents

TelexRelease

My Actions

Products Commencement Date

Preview Products Loaded Date

Screenshot 32

Last Action: Buyer approved Telex Release on 5/10/2019 at 22:04:06

CONTRACT FINISHED
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8.7 Kdatog

ApXKQ, TO KOOTOG Tou KABe upload eival undapivo KaBwg oUCLAOTIKA TIPOKELTAL YLO
1 pdvo transaction oto smart contract to omoio kat anoBnkevel oto cupfoAalo To
hash tn¢ ewovag mou avéBace o xpoTNG WOTE VA UTTOPEL VA TO XPNOLLOTIOL|0EL OTO
HEAAOV Kot va pn xaBel ( ouolaoTika o amAn cuvaptnon set(x) ). Zuvenwcg,
ocuudwva pe to white paper tou Ethereum (Wood, 2019) , paivetal mwc To KOOTOG
™¢ mpaéng SSTORE eivat:

Gas Required Cost (ETH) Cost (USD)

20000 0.0006 0.177

H ewova anoBbnkevetatl oto ipfs kal kaBe popd mou npénel va mpoBAnOel anmAd
KaAeital éva ipfs link tou oto téAog mepLéxel to hash tng

gwovag( https://ipfs.io/ipfs/S{this.state.ipfsHash5 ) to onoio Bpioketal and to smart
contract, 6mou anoBnkeUTNKE MPONYOUUEVWE. Opwg autod To hash ival oto smart
contract SnAwpévo oav public petaBAntr kat 6tav KaAsital n T pag public
HETABANTAG 0TO CUUPBOAALO SEV UTTAPXEL KATIOLO KOOTOC. ZUVETIWG KAl yLa val
nipoBAnOel n elkdva dgv UTTAPXEL KATIOLO KOOTOG.

Entiong ta confirmation buttons sival anAé¢ cuvaptnoELg TOU OTNV oucia povo
aAAdGlouv to otddlo Tou cupBolaiou, 6tav MAnpouvtal oL INToUUEVEG CUVONKEG Kall
Apa To KOOTOG elval TIOAU XaunAo.

MNapakatw napatibetal éva apyeio anod 1o white paper tou Ethereum, émou
daivetal moco unopet va kootilel pia dtadikaoia.
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The fee schedule G is a tuple of 31 scalar values corresponding to the relative costs, in gas, of a number of abstract

ApPENDIX G. FEE SCHEDULE

operations that a transaction may effect.

Name Value Description*

Giero 0 Nothing paid for operations of the set W..,,.

Ghase 2 Amount of gas to pay for operations of the set Wy,,..

Guerylow 3 Amount of gas to pay for operations of the set W, yiou.

Glow 5 Amount of gas to pay for operations of the set Wi,

Gomid 8 Amount of gas to pay for operations of the set W, ,,.

Ghigh 10 Amount of gas to pay for operations of the set Wy n.

Cistocda 700  Amount of gas to pay for operations of the set W, icade.

Ghalatice 400  Amount of gas to pay for a BALANCE operation.

Goad 200 Paid for a SLOAD operation.

Gjumpdest 1 Paid for a JUMPDEST operation.

Gset 20000 Paid for an SSTORE operation when the storage value is set to non-zero from zero,
Gareset 5000 Paid for an SSTORE operation when the storage value's zeroness remains unchanged or is set to zero.
Reclear 15000 Refund given (added into refund counter) when the storage value is set to zero from non-zero.
Riuicide 24000 Refund given (added into refund counter) for suiciding an account.

Glauicide 5000  Amount of gas to pay for a SUICIDE operation.

(& ey 32000 Paid for a CREATE operation.

Gleodedeponit 200 Paid per byte for a CREATE operation to succeed in placing code into state.

Geant 700  Paid for a CALL operation.

aalivalng 9000 Paid for a non-zero value transfer as part of the CALL operation.

Glattstipend 2300 A stipend for the called contract subtracted from G qivatue for a non-zero value transfer.
Ghewaccount 25000 Paid for a CALL or SUICIDE operation which creates an account.,

Glerp 10 Partial payment for an EXP operation.

Glrpbyte 10 Partial payment when multiplied by [log,,(exponent)] for the EXP operation.
Gmemory 3 Paid for every additional word when expanding memory.

Gxcroate 32000 Paid by all contract-creating transactions after the Homestead transition.
Glredatazero 4 Paid for every zero byte of data or code for a transaction.

Ciadatanonsero 68 Paid for every non-zero byte of data or code for a transaction.

Giransaction 21000  Paid for every transaction.

Glog 375 Partial payment for a LOG operation.

Glogdata 8 Paid for each byte in a LOG operation’s data.

Glogtopic 375  Paid for each topic of a LOG operation.

Gahas 30  Paid for each SHA3 operation.

Gshadword 6 Paid for each word (rounded up) for input data to a SHA3 operation.

Geopy 3 Partial payment for *COPY operations, multiplied by words copied, rounded up.
Ghlockhash 20 Payment for BLOCKHASH operation.

Ewkova 17: Gas Cost auupwva ue to Ethereum White Paper (Wood, 2019)

Twpa, 600V apopd To KOOTOC apxLlkomoinong (migration cost) auto e€aptatatl

KUPLWCE armod Toug apoKATW TTOPAYOVTEG:

Ao €va otaBepo KOOTOG yLa T Snuioupyia Tou smart contract, mou 6nw¢ daivetat
oo to white paper tou ethereum eivat (mpaén CREATE):

Gas Required Cost (ETH)

32000

Kall oo to péyebog tou bytecode otav yivetal compile to smart contract , SnAadn

Cost (USD)

0.00096 0.2832

OTto TO OO0 YEYAAO €lval To cupBoAato.

21O OUYKeKPLEVO cUPBOAALO TO migration cost eival mepimou 15 gupw.
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9 EniAoyog

Ze aUTAV TNV SUTAWUATLKA Epyacia payuatomnol)fnke n vAomoinon pia
QMOKEVTPWHEVNG edappoyng (DApp) og ouvepyaoia pe tnv Spirit Innovations mou
adopa tnv cuvayn evog cupBoraiov-cupdwviag. Eywve ekteving avaluon tng
texvoloyiag tou blockchain, Twv é€unvwv cupBoAaiwy Kal TwV OMOKEVIPWUEVWV
epapuoywv pe okomod va npoBAnBel 6An n texvoloyia otnv omoia Baociletal n
epappuoyn. Emiong, mpayuatonotidnke avadopd oe OAa ta epyaleia mou
Xpnoomnotiénkav yla Tnv avamtuén tng, onwe n mAatdoppa tou Ethereum kat to
IPFS (InterPlanetary File System). tn cuvéyxela péoa anod tnv avadopd Twv
UTIAPXOVTWV MPOBANUATWY OTOV XwpPo dpactnplonoinong tng etatpeiag, eEnynbnke
TIWG N CUYKEKPLUEVN edapuoyr poodEpel TG avaAoyeg AUoeLS. NMpoPAndnke,
OVOAUTLKA O TPOTIOG AetToupyiag tTng Kat avaAuBnkav oAa ta otddla Kal ot
duvatdtnTeg TNG. Q¢ AMOTEAECUQ, O XPHOTNG UTTOPEL VA KOTOVONOEL TIG OTMEPLOPLOTES
SuvaTOTNTEC TTOU OL ATIOKEVIPWHEVEG EPapUOYEC TTpoodEPOUV Kal va e€0LKELWOEL pe
Tov KOopo tou blockchain.

JUUMEPACUATIKA, TIPLV TNV UAOTIOLNGCN TNG UTIHPXAV TEPACTLOL XPOVOL AVOLOVAG
adou n emikovwvia PeETAfL TwV ETALPELWY YVOTaV Pe mail, kaBe eumAekopevo
HEPOC Umopouoe va PeTaBAAEL TOUG OpouC Tou KaBe cupPBoAaiou ) eyypadou mou
avtaAlacootav pog cUUdEPOV Tou Kal Sev umtpxav touBeva oAa pali ta yypada
mou adopovoav pla cupdwvia r to mapoév otddlo oto omnoio Bploketal. OAa avtd
QVTILETWTIOTNKOV HECW TNG UAOTIOINONG TNG CUYKEKPLUEVNG EDAPUOYNG
eaodalilovrac acddalela, xpovo kat evxpnotia. Eniong, oe avtiBeon pe tig
oUMBaTIKEG epapUOYEC SEV UTIAPYEL TTOTE TIEPUMTWON N ATIOKEVIPWHEVN edapUoyn
va KAgloeL ) va Slakomel n Aettoupyia TnG Kot eV AVAKEL O KOO opxn, WOTE va
XElpaywynOet.

Q¢ nepattépw €peuva, Oa pnopovoe va ypadel kwdIKag yia va amodeVyeTAL TO
confirmation button nmou epdaviletal oto metamask kaBe dpopd mou o xprnotng
TipayUaTomoLel pa cuvalayn kat aAAnAemidpd pe to blockchain. Katt tétowo Ba
KAVEL TNV ePapuoyr akopa Lo eVXPNoTn Kal EEKoUPAOTH.

Entiong, oav éva akoun nedio €épguvac Ba pmopolos va gival n eyypadn Tou Xpnotn
otnv edbapuoyn amAd pe éva username - password Kal ano kel kaL mépa:

e Eav, £xeL kamolo account oto blockchain va to SnAwvel KoL 0T CUVEXELD VOl
oAAnAerudpad pe auTo.

e Edv bev €xeL account oto blockchain, va tou dnuloupyel n edapuoyn éva
KOTA TNV wpa TNE eyypadn¢ Kal va To Tautilel pe To username — password
mou Sivel o xprotne.

Emetta, kaBe dopd mou cuvdEeTal Ba KAVEL TNV (0060 TOU ATMAQ LIE TO username-
password kat n ebappoyn péoa amno éva hash table p mapping mou Ba €xel
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dnuoupynoel Ba tov cuvdéel pe to blockchain account tou kat Ba eival €tolpog va
OAANAETUOPAOEL PE QUTHV.

Karti, tétolo Ba ntav wWilaitepa xprioLUo yla Toug XpRoTeg tou Sev elvat TOAU i Ko
kaBoAou e€olkelwpévol Ue To blockchain, wote va toug BonBriost o€ P mpwtn
enaon Ue auTo.
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