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Hovayiotng I1. Zevyoratdkog

Aumhoporovyog Hiektpoldyog Mnyavikog kot Mnyavikdg Yroloyiotomv E.MLIL

Copyright © IMavayidtg Zevyohatdxog, 2022
Me emipvraén mavtog dwkaidpatos. All rights reserved.

AmayopebeTon 1 avTlypapr, amofKeLon Kot S10VOUT TNG TAPOVGAS EpYOCing, €& OAOKATPOL
N TUNHOTOG VTNG, Y10 EUTOPKO okond. Emitpémeton ) avordnmwon, armodnikevomn Ko dtovoun
Y0l GKOTO LT KEPOOGKOTIKO, EKTOLOEVTIKNG 1 EPEVVITIKNG POGTG, VIO TNV TpolmdOecn va
AVOPEPETOL T YT TPOEAEVONG KO VoL S1aTNPEITOL TO TOPOV Uvope. Epotipatamov agpopoiv
TN XPNOT| TNG EPYAGINS Y10 KEPOOGKOMIKO OKOTO TPEMEL VAL AMEVOVVOVTUL TPOG TOV GVYYPOPEDL

Ol amdyelg KoL To GUUTEPAGLLOTO TOV TEPLEXOVIAL GE OLTO TO £YYpaPo eKQOPAlovv Tov
oVYYPOQLQ Kol deV TPENEL VO, EPUNVELDEL OTL AVTITPOG OTEVOLY TIG Eion e O€oelg TOV EOViKOD
Metcofrov ToAvteyveiov.






[TepiAnyn

H emwkowovia petadd emayyeAloTi®V TOV CUUUETEYOVV GTNV AVATTLEN
ocvvhetOV VTOAOYIOTIK®OV oOlKoovoTNpatov &ival (otikng onpaciog. Xe
TEPIMTMOON GLVEPYAGIOS OPYAVIGUOV, elval cVuvNnBeg va vTdpyovy TpoPAnuata
otV avamtoén, Tov eumAovTioud 1 v evomoinon vrapyovodv (legacy)
epappoyov pe véeg, egartiag g SvokoAiag avtaAilayng dedouévov Kot
VAN PECLOV LETAED O10POPETIKAOV EQOPUOY DV, 1O1AITEPA OTAV AVTEC TPOEPYOVTL
amd O10pOPETIKOVS KOTOOKEVAUGTEG, Y PN CUYLOTOLOVV dLULPOPETIKEG TEYVOAOYIES,
K.G..

Me v e€dnloon tng texvoroyiag blockchain kat tov Web 3.0, oloéva kot
TEPLGCOTEPOLOPYAVIGLOL GTPEPOVTAL GTNV EVOTOINGT TOV GUGTN ULAT®V TOVG UE
TG KALVOVPLEG OVTEG TEYVOAOYIEC TPOKELUEVOD VO 0P EANOOVV atd TN ¥ P1|ON TOVG.
QGT060, N EXLTVYNG EXKOW®ViIO TOV vTapyoviov (legacy) ntibavdg Toldnlokmv
TANPOPOPLOKAOV GVOTNUATOV pe cvothpata Tov Bacilovtar og blockchain, pe
TPOTO OV va elvalTapaywykn n evoroinon Kain alomoinon Tewv dvvaToTHTOV
TOVG TopapéveL TPoPANUATIKY, OvokoAghovTag TN ovvepyacio HETAED
opyaviocpudv kot emifpaddvoviag, 1 kabiotoOvTog akpifr] Kol EMIPPENN ©E
CPAALOTO TNV VIOOETNOT VE®V TEYVOLOYLOV.

O okomd6c TG Tapovcac SIMAMUATIKNG epyaciog eivat 1 dtepedvnon g
a&lomoinong TpdTLANG TEKUN PIOONS VILAPYOVTOV TANPOPOPLUKDOV GVGTNUATOV
KOl TNG XPNONS TNG 6NV avATTUEN €VOC a&1OTIGTOV TPOTOL TEPLY PAONG KO
tekunpioong g evomoinong (integration) cvotnudtov, £1o1 dote va yiverot
EVKOAOTEPT 1 EMKOWVOVIN TOVG LE VEQ TAT|POPOPLAKE GLGTH LOTO TOV E1GAYOVTOL
GTO EKAGTOTE OLKOGVGTNHA, KAl CUYKEKPILEVA LLE GLGTALLOTO TOV YPT GLUOTOLOVV
blockchain.

Yvykekpipéva, 0o oyxedtaotel kot viorombei éva cevdplo emkovoviag Twv
YOAPOKTNPOTIK®OV (VINPECLOV) EVOG GVGTHLATOS LE TN Xprion Service oriented
architecture Modeling Language (SoaML). Apyikd, 0o mpaypatoroindei n
avaAmTTLEN Hag €QOPUOYNG 16TOV pe apyrtektovikn SOA yia v omoia Oa
Katackevootel Kat N avtictoyn tekunpioon pe SoaML. Ztn cuvvéyela, Ba
ekteleotel éva vmoBeTikd cevdaplo oto omoio Bo avamtuybel pio emimAov
epappoyn pe teyxvoroyia blockchain, kot Oa diepgvvnOei n ypnopdnTa ™G
tekunpioong SOA ya va npaypatorombel 1 evomoinon (integration) pe mv

OpYLKN EQaproyn.

AéEerg KAELOLA

SoaML, SOA, vanpecia, UML, epapuoyn totov, frontend, backend, blockchain,
web3, éEvnva cvpuforara, blockchain oracle
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Abstract

The communication between professionals involved in the development of
complex computer ecosystems is vital. In the case of cooperation amongst
organizations, it is usual for problems to exist in the development, enrichment or
integration of existing (legacy) applications with new ones, due to the difficulty
of information and service exchange between different applications, especially
when they derive from different manufacturers, use different technologies, etc.

With the spreading of blockchain technology and Web 3.0, more and more
organizations turn to the unification of their systems with these new technologies
in order to benefit from their use. However, the successful communication
between existing (legacy) possibly complex information systems and systems
based on blockchain, in a way where the integration and utilization of their
capabilities remain problematic, making the cooperation amongst organizations
difficult and slowing down, or rendering the adoption of new technologies
expensive and problematic.

The purpose of the present diploma thesis is the investigaion of a reliable
model documentation of existing information systems and its use in the
development of a reliable way to describe and document system integration, so
that their communication with new information systems that are integrated in
each ecosystem becomes easier, specifically with systems that use blockchain.

Specifically, a communication of a system’s characteristics (services)
scenario will be designed and implemented with the use of Service oriented
architecture Modeling Language (SoaML). Initially, a web application with SOA
architecture will be developed, along with the respective SoaML documentation.
Subsequently, a hypothetical scenario will be executed in which another
application with blockchain technology will be developed, and the use of the

SOA documentation will be investigated so that the integration with the initial
application is realized.

Keywords

SoaML, SOA, service, UML, web application, frontend, backend, blockchain,
web3, smart contracts, blockchain oracle






Evyapiotiec

Me tnv ohokAnpmon NG epyociog avtng, onuatodoteital To TEA0G £VOG
TOAVYPOVOV KOl KOTLOLGTIKOV, AAAG £TO1KOOOUNTIKOV TaE1d10V. [1évte ypovia
yeudta epmelpieg, mov pe AAragav Kot pLe EKkavayv Evav KaAvtepo avipwmo.

Apyikd BEA® va vy aploTHC® TNV 01KOYEVELN LLOV, TOV TV diTAd LOV O
kaBe Ppa. Aev givar vrepPoln va To T enedN EEP® TMG 0 TATEPAG LLOV,
UNTEPA LOV KO M 0.0EPON LoV elvat ekel Yio péva, UTOP® VO CVYKEVTPOO® Kot
Vo TETVY® TOVG 6TOYOVG [LOV.

Eniong 0éAm va gvyapiotnom tovg @idovg pov, t660 eviOg 0G0 Kol EKTOG
OYO0ANG, EpOcOV O Ba Ta elya KATAPEPEL Y ®PIG TNV VTOGTAPLEN TOVG.

Télog, 0€Am va evyaploTNom Tov kKaBnynTy kot emiBAénmv pov k. Bacilielo
Beokovkn kat tov vroynelo dddxktopa kat epgvvnt lodvvn Tlavvéto, ot omoiot
pe Bondnoavva @épm e1¢ TEPAG TNV TOPOVSA EPYOcia Kol Lov Tapeiyov fondela
otav tn xperalopovv.



ITivaxkag ITepieyouévov

BlO OV o 10
L1 KIVITPO it 10
1.2 AOLT) TNG EPYOOTLOG «ertteeeeeeieeiiiiiiitie ettt e e et e e e e e e e e e s s e e e e e e e e e aeeaeaaaaannes 10
Service oriented architecture Modeling Language............c.cccocoeennne. 12
2.1 TUEIVOL SOAML ..ovviiiiiic 12
2.2 2TEPEOTUTO KO KOTTYOPLOTLOINON «veeeeiirirerrieerrrentsrsrtisnnnnssnsseaaaseeeeeesaseens 13
2.3 Service Interface Diagram .........ccccvvveeiiiiiiiie e 16
2.4 Service Participant Diagram .........cccccooiiiiiiie i 16
2.5 Service Contract DIagram .......cccociiiiiiiiiiiiieeeeee e 17
2.6 Services Architecture DiIagram ........cuvvvveieeeeeoeeiiiiiie e 18
2.7 Service Categorization Diagram ..........ccccooiveeiiiiiieeiiiiiee i 18
BIOCKCNAIN. ... 20
3.1 Tieivor BIOCKChaIN ... ..uvviiiiii 20
3.2 ALYOPIOLOL GUVOIVEDTIG .. vvvrvvie e ittt ettt 20
3.3 "EEUMVO GUUPOAOIIOL ...ttt ettt e e e 21
34 WED 3.0 .. 21
3.5 OFACIES ... 22
[Tepintwon ypNone, OPYLTEKTOVIKT KOL TEYVOAOYIEG .. ..coerereirieieiennn 24
4.1 AVAAUOT) TEPITLTMOTIC YPTIOTIG +vvvvvrrrnnnnnnnnnnrsnreereeeeeeeerrrrreerernrsrssrnssnnnnnnnnnnns 24
4.2 APYITEKTOVIKI] KOL TEXVOAOYIEG wevrrrrrrrnnnniniiniaseseeeeeeseereeeensrsssnnsnnnnnnnnns 25
Avémtoén epappoyng SOA kot tekunpioon pe SoaML...................... 29
5.1 AvARTUEN QOPLOYNG SOA. ... it 29

5.1.1 ENterprise SErViCe BUS.........ccoiiuiiiieeiiiiiiiee e eeiiee e e e e e sivanaae e 29

5.1.2 ASK QUESTIONS SEIVICE ......ceeeiiiiiiiiiiiiiieee ettt 30

5.1.3 ANSWETS SEIVICE ...ceeiuiiiieiiiieeiiiie e ettt ee e sttt e sttt e e sbre e e abee e e e e snbnee e 31

5.1.4 Browse QUESLIONS SEIVICE.......c.uuurieeiiiiiiieeeeaiiiiieteeeesiireee e e s siieeeae e 33

5.15 FrONTENG....coi ittt e 34
5.2 Texpmpioom PE SOAML .......vviiiiiiiiii e 35

5.2.1 Service Interface DIAgrams .........ccovuveeiiiiieiiiiie e iee e 35

5.2.2 Service Participant Diagram..........ccccueeiiiiieiniiiee e 41

5.2.3 Service ContraCt DIAgramS. .........ceuiureeiiirieiiiieeeenieeessiee e nieee s 43

5.2.4 Services ArchiteCture Diagram........cccoeiiuiieiiieieniiiiee e 56
Evonoinon pe blockchain pe ypron g texunpioong SoaML.......... 59
6.1 Zvyypo@n EEUTVOU ZUUPOACIOU ..cceveiiiiiiiiiiiiieiiiiiiiii e 59
6.2 BIOCKCNAIN SEIVICE. ....ciuiiiiiiiiiie e 61



6.3 GraPhS SEIVICE ... .uviiiie i it e ettt e e e e e st a e e e e e 63

6.4 Texunploom He SOAML ... 65
7. ZOUTEPACLLATO KOL LEAAOVTIKT] EPYOCTOL. .vveiiieiieiieieieieeeeeseeee, 73
7.1 EOUTTEDOGLOTOL 1ttt s e s e e e e e e e e e e e et e et ee e e b e s aba bbbt n e e e e e e e e e e e e eeeeaaeaes 73
7.2 MEMAMOVTUCI] EPYOOTIOL 1ovevriiiiee ettt e e sttt e et e e 73
Bipaoypaeia 74



KatdAoyog Zynuatmv

2.1 Simple Interface vs Servicelnterface

2.2 Service Interface Diagram

2.3 Service ParticipantDiagram

2.4 Service Contract Diagram

2.5 Service Contract Description

2.6 Services Architecture Diagram

2.7 Service Categorization Diagram

3.1 Blockchainoracles connectblockchains to inputs and outputs in the real
world

3.2 Centralized oraclesare a single point of failure
4.1 Microservices ComponentDiagram

4.2 Microservices Deployment Diagram

5.1 Enterprise Service Bus Component Diagram

5.2 Frontend Use Case Diagram

5.3 Frontend Wireflow Diagram

5.4 Ask Questions Service Interface Diagram

5.5 Answers Service Interface Diagram

5.6 Browse Questions Service Interface Diagram
5.7 Enterprise Service Bus Service Interface Diagram
5.8 Microservices Service Participant Diagram

5.9 Ask Questions Service Contract Diagram

5.10 Question Creation Contract Description

5.11 Question Creation Contract Sequence Diagram
5.12 Question Publishing Contract Description

5.13 Question Publishing Contract Sequence Diagram
5.14 Answers Service Contract Diagram

5.15 Answer Creation Contract Description

5.16 Answer Creation Contract Sequence Diagram
5.17 Answer Publishing Contract Description

5.18 Answer Publishing Contract Sequence Diagram
5.19 Question Getter Contract Description

5.20 Question Getter Contract Sequence Diagram
5.21 Browse Questions Service Contract Diagram
5.22 Show Questions Contract Description

5.23 Show Questions Contract Sequence Diagram
5.24 Subscription Service Contract Diagram

5.25 Question Subscription Contract Description

5.26 Question Subscription Contract Sequence Diagram
5.27 Answer Subscription Contract Description

5.28 Answer Subscription Contract Sequence Diagram
5.29 Microservices Services Architecture Diagram
6.1 Graphs Service Use Case Diagram

8



6.2 Graphs Service Wireframe

6.3 Graphs Service Interface Diagram

6.4 Graphs Service Participant Diagram

6.5 Graphs Service Contract Diagram

6.6 Information Update Contract Description

6.7 Information Update Contract Sequence Diagram
6.8 Information Getter Contract Description

6.9 Information Getter Contract Sequence Diagram
6.10 Graphs Service Services Architecture Diagram



Kepdiaio l
Eitcaymyn

1.1 Kivntpo

H e&anioon tng texvoroyiag blockchain kat tov Web 3.0 éyer mapaxivicet
ToV KOGHO, 1d10iTEPA 0LTOVG TOV AVATTHGGOVV EQAPUOYES KOl TAT POPOPLOKE
CVLOTNUOT, VO TO EVTAEOVV OTIG ETLYEPNOELS, AAAA Kl 6 TG {még Tove. QoTtdo0,
0T ¢ pne kabe kavovpla teyvoroyia, ypertaleton xpOovog Kol KOTOG Yo TNV EXLTVYN
V100ETNON KO ATOTEAECHLATIKN X PN OT TOVG.

EmmtAéov, n evomoinomn TOuG LE TO VTAPYOVTA CVGTIHOTO KOLEP OLPUOYES OEV
elval amAn, €01kd O0GoV a@opd WEPIMTMOOELS OVIOAANYNG WUEYAAOL OYKOL
TANPOPOPI®V, OTMG GTNV TEPIMTOGTN TNG CVLVEPYACING OPYAVIGU®V, AAAL Kot
E0MTEPIKA 0 HEYAAOVG opyaviopovs. Eivatr onpavikd va vrdpyer €vog
a&10m16TOg TPOTOG TEKUNPLOONG TOV VAP OVI®V CUGTNUATOV, £TGL OGTE VA
yivetal EekdBapo To Toleg eival o1 AELTOVPYIEG TOVG, MOTE VO EIVOL TIO OHOAN M
EVOTOINON LE VEA TANPOPOPLOLKA GLG T LOTA KOl GVYKEKPLUEVA LLE V1I0OBETNOM TG
teyvoroyiagblockchain.

2V mapovca gpyacio Oo diepevvnbel péoa and €va TapAdELYUN TO TAG
umopel va ypnowpomondei to mpotvmo SoaML yia tnv tekunpioon &voc
VépyovTog cvoTnHaTog Tov Baciletal oe apyrtektovikn SOA, Tpokepévou va
pumopei va Yivel 660 TO OVVATOV 1O ATOTEAEG LATIKA, ONAAOT TAPAY®Y KA KL, €1
duvatdv, yopic cpaiuata,  evomoinomn piage@oapuoyns blockchain og avtd. Me
Vv évvola "evomoinon" avagepOUOGTE GTN Y PNOT VINPESLAOV TOLV TPOGP EPOVTAL
Tavo amd Tov kevTpikd diowlo tng apyrrektovikng SOA (Enterprise Service Bus)
and pio véa epapuroyn pe texvoroyio Blockchain.

1.2 Aopun mgepyoaciog

Y10 Ke@dhoro 2 yivetar o opiopdg tng Service oriented architecture
Modeling Language (SoaML) Bdaocetr tov specification tm¢ and to Object
Management Group (OMG) [1]. Exiong mapovsialovtal ta dtoypa Lot Tou
npoopépetto Visual Paradigm [2].

Y10 Ke@alraro 3 yivetor cvvontikoc opiopndg tov blockchain, tov Baocikdv
YOPOKINPIOTIKOV Kol TPOTOL Agttovpyiog Tov, KaBDS kot tov EEvmvov
ovuPoraiov, tov Web 3.0 kot tov oracles.
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Y10 Ke@draro 4 avaldetar n tepintmon ¥pNoNG N 0PYLTEKTOVIKN KOl Ol
texvoloyieg mov ypnoipomombnkav mpokelpnévov va  Onpiovpyndovv ot
eQapuroyEs, kabmg kot pefodoroyia mov akoAovOnOnke.

210 Ke@araro 5 ntapovsidletaln tp®dTn @AGN TNG TEPITTOONG X PNONG: N
dnuiovpyio Tov OPYIKOV GUGTNUOTOS KAl TOV dlaypappdtov SoaML mov Ba
TEPLY PAYOVV TIC VINPECIEG TOV TPOSPEPOVTOL.

210 Keg@dhoro 6 avoaldetor n obtepn @aomn TG mepint®ong xpons: n
onuiovpyio prag véag vanpeciog blockchain amokielotikd Pdaocelr tov
LAY POUUATOV KO 1) EVOTOINGT TNG UE TO APy LKO GVGTN L.

210 Kegdhraro 7 avapépovtatl ta cvpunepdopato tng epyaciog Kadmg Kot
T10avEC LEAALOVTIKEG Y PTOELG KOl ETEKTACELG.
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Kepadiaio 2

Service oriented architecture Modeling
Language

2.1 TietvarSoaML

Mo vrnpecia givar agio mov mwposeépeTon HECH HLOG KOAL OPLOUEVNG
dlemagng, eivaldtabéoiun oe pia KovoTnta (Tov propei va €ivalto vpv Kovo)
KOl EYEL OC ATOTELEG U TNV TAPOYN £PYOV GTOV KATAVAAWDTY).

H Service Oriented Architecture (SOA) givat évag tpdmog mepLypaeng Kot
KOTOVONONG OPYAVIGULAOV, KOWVOVI®V, GUOTNUATOV Kol avOpdrtwv ol omoiot
TPOGPEPOVY VIINPESLEG 0 Evac 6ToV AAAOV. O1 VN PECieEg AVTEG EMTPETOVY OE
KATOLO0V va pépeL Eva 6TOYO €16 TEPAS Y WPIC VAL TOV TPAYLOTOTOGEL O 1010G,
TOALEG @OpEG Un Yvopilovtag kov Tov Tpdmo va emtevyfel, avEdvovtag £ToL TV
ATOTEAECHOTIKOTNTO. Mg TIG VANpECieg Elval ETIONC EQIKTO VA TPOSPEPHOVV Ka
ol 1KavoTNTEG avOpOT®V HE KATOLO0 OVTIAAALYUOR, EMITPEMOVTIAG £TOL TNV
eykaBidpvomn Kovavidv, d1001KACIOV KOl 0Py OLVIG UOV.

H SoaML egivar évag tpdémog va oyedtalovtol Kot vo TEKUNPLOVOVTAL
apy1TeKTOVIKEC TOL akolovBovv tn SOA ypnoiporowdvtactn Unified Modeling
Language (UML). Emitpénet tnv vrootiplén apylteKTOVIKOV ETLYELPTOEWV,
KOWVOVIOV N KOl TANPOPOPLAK®DY GLOTNUATOV, EPOGOV OAO UTOPOVV Vo givat
e&loov service oriented. Me avtov Tov TpOTO S1ay®PileTOL TO ATOTELECULO HIOG
VAN PECIOG Omd TOV TPOTO KAl TOV TOTO TNG EPAPLOYNS TNG, KAOMG KOl TO TOL0G M
100 TNV TPOY LOTOTOINGEL.

Y ndpyovv 600 Tpoceyyicelg Yo TNV TeEKuN piwon vanpecidv ce SoaML: pe
YXPNON JOleEmOaPNS N UE YPNOM ovufoiaiov. TVYKEKPLUEVA, YO TNV TPAOTN
TEPITTOON TPOSPEPOVTOAL OVO £10M OLEMAPDV:

e AmAd Interfaces: ypnoipomolovvtot yio T povodpoun aAinienidpaon
TOV TPOGPEPETAL ATTO VAV CUUUETEXOVTO GE L1 OVPO KOl EKTPOCOTEITOL G EVL
UML Interface ctotyeio. [Ipoapetikd, propeiva eivarkat éva Servicelnterface
otolyeio. O mapoyoc Aappavel Aettovpyieg otn OVpa Kol pTopel va Topad OGEL
OTOTEAEGLOTO GTOV KOTAVAAWMTY .

e Servicelnterface: ypnoiwpomoobvtal Yo TIG GUQIOPOUES VI PECIES
peTa &Y TOV KATAVOA®TY 0 000G CLUPWVEL VO Y PN CIHLOTOMGEL LL0. VT PECIA
OT®G aLTY €lvol optopévn amd TN SIETAPT TOL O TAPOYOG £XEL CLUPMVNGEL VO
npounBevoel. H ovpPatdémra tov denaeadv vanpecidv kabopiler av ot
ocVpeovieg avTég eival cuveneic Kat emopévmg umopel vo mpaypoatomombel
ovvoeomn mpokeluévoy va enttevyfei n vanpecia kol avtairioyn o aéia. 'a v
Tekunpioon ypnoiponoleitol to otoryeio Servicelnterface, to omoio givat éva

12



etdoc Bopoac “Yrnpeoiac” amd Tnv TAgvpd Tov TapdYoL Kol Eva eidog Adpac
“Artnuorog” amd TNV TAELPE TOL KATAVUAWOTY].

H d1tagpopd peta&d tov dvo eival 6Tt éva andd interface sivor pia ekpuiiopévn
nepintwon tov Servicelnterface (kat Tov ServiceContract), 6rov n vanpeoia
elvatl povadpoun — o katovarlwtig kKadel Aettovpyieg Tov TApOYOV — O TAPOYOS
dev kaver callback otov katavolotn kat propei va pn yvopilel kav mo1og ivat
0 KOTOVOA®OTNG.

consumer provider consumer provider

1: postinfo()

1.1: status 2: callback()

Yyfqpa 2.1 Simple Interface vs Servicelnterface

Oocov apopd T xpnon cvpupforaiov:

e ServiceContract: éva ooufolaio vanpeoioc opilel TOV TPOTO UE TOV OMOIO
ol mAapoyol, Ol KATAVAA®TEG Kol (evoeyouévmg) tpitor ovvepydlovrtal
TPOKELLEVOL VO avTaAAGEOVY a&ia, TOV elval eV TELEL TO AMOTELEG O EKTEAEOTG
piag vanpeciag. Exnpoconel t cvpeovia petalh Tov cCOUUETEXOVTOV KOl TOV
TPOTO LE TOV OMOL0 1 VAN PEGIA TAPEYETAL KOl KATOVOADVETAL, TIG OLETOPES, TO
choreography, ka0®g kat vrapyovreg 6povg & npovnobécelc. H coppwvia avty
Umopel va 0ploTel K TV TPOTEP®V 1 Vo EMEADEL dvVauLKd, EQ OGOV LITAPYEL T
otTiyu] mov 1o ovpuPoralo ekterectel. AV 0 TAPOYOG KAl O KATOAVAAWDTING
Voot PilovV d1aEopeTIKA GLUPOAALN TOTE TPETEL VA VTAPEEL CLULPO®VIN TG TA
ocvuforata avtd eivar ocvpPatd kKot CLVERTN HE TG OECUEVGELS TV
ocvppeteyoviov. Ev odiyolg, n mpocéyyion tov cvpuforaiov vinpeciog facileton
070 0T1 T0 oVUPoOrato gival “otn péon”™ Kol T AKPa, ONANOT Ol CUUUETEYOVTEG,
CLVUP®VOVV 6TO POAO TOVE 6TO GLUPOANLO ) TposapuOlovTaL GE ALTO.

2.2 XTEPEOTLTTO KA KATNYOPlOTTOinom

¥to SoaML specification tov Object Management Group [1] opilovtou ta
TOPAKATO GTEPEOTVITA Y10 PO GTA dLOYPE LT

e Agent: eival pio kotnyoplomoinomn avTdVOU®V OVTOTHT®V TOL UTOPOVV V.
TPOGOUPUOGTOVV KOt VO OAANAETIOpAGOVV e To TEPIPAALOV TOoVG. [Teptypdpet Eva
et amo oTiyudtvma Agent mov £40ovv KOva Y opaKTN PIOTIKE, TEPLOPLS LOVS KoLl
onuaoctoroyia. £tn SoaML o1 Agents gival kot Participants, moapéyovtac kot
YPNOLULOTOLMOVTOG VNPETIEC.
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e Attachment: pépog evog MessageType Tov ETIGVVATTETOL OV TV TEPLEYETOAL
GTO UM VLU,

e Capability: n ikavotntoyla evépyeto kat dnpiovpyio Ekfacngmov QEpet 1¢
népac éva amotéiecpa. Mmopel va opilel 1060 TN YEVIKN 1KAVOTNTA €VOG
GUUUETEYOVTA OGO KO TNV LKOVOTNTO VO TAPEYETOL LLAL VT PECLA.

e Consumer: povtehomolel TOV TOTO TOV KOTAVOAMTY VINPEGTNG. XTT CLVEXELL
xpNoponoteitol g THmog evog poAov 610 cLUPOAAL0 KOl ®G TVTTOG piag BHpogC
EVOG GLULUETEY OVTO.

e Collaboration: deiyver av ot deocpeboelg TV pOA®Y OTO AKPO TOV
CollaborationUses mov opilovtar and éva Collaboration exifdirlovtot avotmpd
n oxt.

e CollaborationUse: dniovel av ot decuedoelg Tov pOA®Y 6TO. AKPO TOV
emiParroviotavetnpan oyt.

e Expose: ypnoipomoteitan yro va dei&er éva Capability to omoio extifeton
uéom evog Servicelnterface. H nnyn (source) tov eival to Servicelnterface kot o
otoyog (target) eivon to exkteberpuévo Capability.

e MessageType: o optopudg TANPOPOPIlOg TOL AVTUAAAGGETAL LETAED TOLPOY DV
KOl KOTOVAADOTOV DTN PECLOV.

e Milestone: pio pé00d0g amelkdéviong Tpoddov CVUTEPLPOPDV TPOKELUEVOL
va avaAvBel to liveness. Xpnoipevovv 1d1aitepo 6€ CVLUTEPLPOPES TOV givar
LOKPAG M Kol Amelpn g dtapkeiog.

e Participant: eivat o TOT0OG TOL TOPOYOL 1/KOL TOV KOTAVAANDTY VATPECLDV.
Ytov emiyeipnuatikd topéa évac Participant umopei va eivar avOpwmoc,
opyovioudg 1 cvotnua. Xtov topéa cvoudtov évag Participant propeiva givat
cVOTNHO, EQapUOYN 1§ component.

e Port: emexteivetto UML Port pe tpoémo mov deiyverav éva Connection givat
aropaitto oe avtd To POrt v oxt.

e Property: Evioyvetto UML Property pe tnv ikavotnto va pmopovv va
drokpibodv otrypidtvna tov TepiPdrrovtoc Classifier, o omoio eival yvootd kot
O¢ «TPOTEHOV KAELOI».

e Provider: povtelonotel Tov 1Omo toUV TAPOYOV VAN PEGING OE pia GO
TAPOYOV/KATAVOAMTT. ZTN CLVEYELD X PNOLUOTOLEITAL G TOTOS EVOS POLOL GTO
ocvUPOANLO KOl G TOTOG oG BVpaG EVOG GLUUETEXOVTOL.

e Request: avtimpoconeveléva yopaktplotikd evog Participant, mov eivou
KOTOVAA®GT H10G VN PEGTNG OO £VO GUUUETEYOVTO TOV TOPEYETAL OTTO ALAAOVG,
YPNOLLOTOLOVTAG KAAL OpPLoUEVES Olemapés, Opovg Kat mpobmobécels.
[Tpocdropiler BOpec mov eivatr To cvvoeTikd onueio pécm ToV omoiov €vag
Participant ikavomotlel T1¢ avAYKES TOV HEGH TNG KATOVAAMGNG VINPECLOV TOV
napéyovtatand dArovg. H B0pa artpatogeivat “cvluyng” Bvpa, e tnv évvola
0Tl ol dOloBéo1pec Kol amalToVUEVEG SEMAPES TOL TVTTOL NG OBvpag eival
AVESTPAUULEVES: aLTO dnpLovpyel pia BVpa mov ypnoipomolei Evav THmo BVpag
avtiva tov viomotel.

e ServiceChannel: Ttapéyel to povondt enikotvoviog petad TOV oITNUATOV
KOTAVOA®OTOV KO TIG VT PEGLEG TAPOY®V.
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e ServiceContract: m emwonuomoinon ™G OEGUEVTIKAG  AVTOANAYNG
TANPOPOPLOV, Ay 0ODV, | VTOYPEDGE®V LETAED GLUUETEYXOVT®V TOL KaBopilovv
pio vanpecia.

e Servicelnterface: opilel ™ diema@n KAl TOV TPOTO WHE TOV OMOi0 &vag
CULUUETEYOVTOG UmOopel Vo TOopEYEL N VO  KOTAVOAMGEL M0 VLN PEGIA.
Xpnotpomoteital g TOTOG evog Service 1 Request Port. Mépn tov kabopilovron
and ta Interfaces mov mapéyovrat (Realization) kat xpnoiporotovvron (Usage)
and to Servicelnterface kot avtirpocmmevovy TOAVOLG KATOVAAMTEG KoL
TAPOYOVE TOV AELTOVPYLAOV TOV 0piloVTal OTIC IETAPES AVTEG.

e Service: avTmpoomnevEL EVa Y apOKTNPLETIKO €vOg Participant, mov givar m
TPOGPOPA ULOLG VIINPECLOG ATTO £V GUUUETEXOVTA GE AAAOVG X P1CLLOTOIDVTOG
KOAG 0plopéveg dlemapéc, 0povg Katl tpobimobécels. I[Iposdiopilel pra BHpa Tov
kaBopilel To cuVIETIKO onueio pécm Tov omoiov évac Participant tpoceépet tig
KAVOTNTEG TOV KOL TAPEYEL LLOL VT PECLO GE TEANTES.

e ServicesArchitecture: 6yn vyniov emmédov tov SOA Tov TEPLY PAPEL TOV
TPOTO UE TOV OMOI0 Ol GLUUETEXOVTEG AELTOVPYOLV pall, cVYKpPOTOVTAG [0
KOWVOTNTA, Y10 KATOL0 GKOTO [LE TNV TAPOYT KOl X P1OT VLN PECLAOV.

Eniong mpocopépetor kot €voc YEVIKELUEVOS UNYOVIGULOG Yio TNV
Katnyoplonoinom otoyeiowv otn UML pe katnyopieg kot Tinég KatnyopLt®dV mov
TEPLY PAPOLY KATOL0 TANpOoQOpia Yo Ta oTolyeia. Avtd TpokHnTTEL OO TNV
avAayKNn 0pyAvVOONG TOV LOVTEAOL €161 OGTE VA UTOPEl va ypnoipomoindel yio
TOALOVG GKOTTOVG Kol va uropel va tpoPfAnbel and 11 TpoonTiKég dtapopmv
evotapepopevov. I'a avtd opiloviotl o1 TapaKATO KAAGELG:

e Catalog: mpocpépel évav TpOTO KATNYOPLOTOINGNG KAl OPYAVOGNG TOV
oTOoYEl®V VA KOTNYOPIES Y10 OTOLOVONTOTE CKOTO.

e Categorization: ypnoipomoleitot Y10 va K0T YOPLOTOINOEL VO GTOLXED OvEL
Categoryn CategoryValue.

e Category: pio kotnyopromoinon 1 d10ipecn mOV Y PNOLUOTOLEITOL Y10 VO,
YOPOKTNPicEL TO OTOLYELD €VOG KOTAAOYOV KAl VO KATNYOPLOTOMGEL GTOLYEI
LOVTEA®V.

e CategoryValue: mpoceépel cvykekpipuéveg Tipnéc wote éva Category va
KOLTTY OPLOTOCEL TEPOULTEP® GTOLY LA LOVTEAOV.

To Visual Paradigm [2] givatl éva UML CASE gpyaieio and to OMG, 10
omoio mpocpépel o SoaML Sraypdappato mov Oa ereEnyndodv ota TAPAKATO
vrokePaiaia. Ta dtaypappato avtd eivor ta eENG:

Service Interface Diagram
Service Participant Diagram
Service Contract Diagrams
Services Architecture Diagram
Service Categorization Diagram
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2.3 Service Interface Diagram

To Service Interface Diagram givot éva diaypappa UML to onoio emitpénet
TNV TEKUNPLOON LINPECLOV KOL TOV OETAPDOV TOV Y pELALovTaL.

<<Interface>> <<Interface>> <<Interface>> <<Interface=>
Order Placer Order Taker Delivery Req Delivery Provider
+orderConfirmation() +order() +deliveryScheduled() +deliver()
/:\<<use>> A /:\<<use>> A
! ! ! !
. .
<<Servicelnterface>> <<Servicelnterface>>
Distilled Water Ordering Service Distilled Water Delivery Service
-consumer : Order O -provider : Order O -requester : Delivery O -provider : Delivery O
Placer Taker Requester — Provider

<<Interface>>
Delivery Status
+getDeliveryStatus(id : String) : String

Tynpa 2.2 Service Interface Diagram [3]

Ta otoiyeia UML mov mposopépovtatl e avtd 1o ddypappa Bacel tov

SoaML otepeotinov eivar to e&ng: Servicelnterface, Capability, Expose,
MessageType, Milestone, ka0d¢ kat €va oTtoryeio akop:

Role: avtirpocownevel to péAo mov Ba £xovv Ol GLUUETEXOVTEG GTNV
vanpecia.

2.4 Service Participant Diagram

To Service Participant Diagram eivat éva didypappa UML 10 omoio

EMTPEMEL TNV TEKUNPIOGT] TOV GLUUETEYOVI®V KOl TOV POA®V TOL £YOLV OTNV

OPYITEKTOVIKN VAMNPECLOV, KOUOMG Kol TIG VANPECSIEC WOV TAPEXOVTOL KOl
KOTOVOADVOVTALATO TOVG GUUUETEXOVTEG,.

Orgler Placer

<<Participant>>

<<Request>>

Delivery Proyider
. : . <<Service>> <<Participant>> =,
Customer : Distilled Water Ordering Service Order Taker Delivery Requester : Distilled Water Delivery Service i
<<Service>> . <<Participant>> &1 L <<Request>>
. ice — ;o " N
: Distilled Water Ordering Servicggy: eiie d Water Company] \: Distilled Water Delivery Service
Order Taker Delivery Requeste]
<<Request>> Order Placer
: Delivery Status

<<Service>>
Delivery Provider

: Delivery Status
Delivery Status

Delivery Status

Yynpa 2.3 Service Participant Diagram [3]
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Ta otoiyeia UML mov mpocopépovtatl e avtd 1o ddypappa Bacel tomv
SoaML ortepeotonov ecivar ta e&ng: Participant, Agent, Property, Port,
ServiceChannel, Capability, Service Port (Service) ka1 Request Port (Request).

2.5 Service Contract Diagram

To Service Contract Diagram sivatéva dtaypappa UML to omoio emitpénet
NV KOTOYPaON TNG CVREOVIAG HLETAED GUUUETEXOVI®V KOl TOV TPOTO LUE TOV
omolo pio vanpecio wPEMEL va wopEYETAL KOl Vo KaTtavoildverat. O O6pog
«ovppovian avoeépetal oe demapéc, choreography xat tvydv 6povg Kot
npobmobécselc. O1 GUUUETEXOVTEC TPEMEL VO GLUUPOVIICOLV TPOKELLEVOL 1|
VAN PECIO VAL EKTEAECTEL.

- <<SeniceContract=> o1 T -
- - S
Pre Distiled Water Delivery -y
S . 5
£ %
! y
I S O S O |
| -requester | Delivery Reque ster — -provider : Delivery Provider
£
\\ ’
s
~ =

2.4 Service Contract Diagram [3]

Distiled Water Delivery = X

-=E-F-B-WFe-G-a O

B~
Terms:

1. Reguested made after 5 P.M. will be
delivered in the next schedule.

Yynpa 2.5 Service Contract Description [3]

Ta otoryela UML mov mpocopépovtatl e avtd 1o ddypappua Bacel tov
SoaML otepeotvnov eival ta e€ng: ServiceContract, Provider, Consumer,
kB¢ kot éva otolyeio akodpa:

e Role: avtimpoconevel o péLo mov Oa £x0OVV Ol CLUUETEXOVTEG OTNV
vanpecia.
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2.6 Services Architecture Diagram

To Services Architecture Diagram eivat éva diaypappoa UML to omoio
EMITPETEL TNV TEKUNPLOGT TOV POLOV TOV GUUUETEXOVI®V TOL TAPEXOLV KoL
KOTOVOADVOLY VINPEGTIES Y10 VAL TETVYOVLY KATOLOV GTOYO.

_ =7 7 <<SericesArchitecture>> | N
- o -
i Distiled Water Ordering Architecture .
- s
o — s - - == === = = = T
- ~
F - T T = o S
& - L \
p y, : Distiled Water Ordaring N
- -
£ consumer ___--—'“"‘——'““"H.‘H provider N
£ - LY
! -customer | Customer ~dws : Distilled Water Supplier \
| \
I consumer | :raqt.ia;star 'I
\ i i
i i
\ | | !
.~ P e /
v [ :Delivery Status ) \ : Distiled Water Delivery » ~
NNl e =
“ . - ’
~ T = d
~ = - -
L ~
provider provider
. dc | Delivery Company "I,
=
- -

Yynpa 2.6 Services Architecture Diagram [3]

Ta otowyeia UML mov mpoocpépovtal oe avtd to dtdypappe Bacel Tomv
SoaML otepeotinov eivarta eENc: ServicesArchitecture, Service Contract Use
(CollaborationUse), Role Binding (Collaboration) kab6mg kot dvo ortoryeia
aKopo:

e Internal Participant (Participant): ecotepikoc poOLog mTov Tapéyel Kot
KOTOVOADVEL VINPECIEG Y10 VO ONULLOVPYT OEL KATOL aEia OTNV OPYLTEKTOVIKT
VN PECLOV.

e External Participant (Participant): eEmtepikdg poAog Tov TapEyEL Kot
KOTOVOADVEL VINPECIEG Y10 VAL ONULOVPY T GEL KATOla a&io GTNV 0Py ITEKTOVIKY
VN PECLOV.

2.7 Service Categorization Diagram

To Service Categorization Diagram givat éva dtaypappa UML 1o omoio
EMITPETEL TNV OPYAVWOGCT TOV TePLEXOnéveV Tov povtélov SOA £tol dote Ta
otolyeio TOV Vo LTopovV va PN GLHOTOIN0ovV yio TOAAATAOVS GKOTOVS KOl VoL
TpoPAN0BoHV amd d1aPOopPETIKEG TPOOTTIKES.
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<<Categorization=>
!

<<Categorization=>

| <<Categorization>>

< <5Se
scheduling :

Yynpa 2.7 Service Categorization Diagram

Ta otoyeio UML mov npoceépoviat 6e avtd 10 d1aypappa eivarl to e&Mg:
Catalog, Category, CategoryValue, Categorization.
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Kepdiaio 3

Blockchain

Y10 ke@aiailo avtd o€ Oa yivelextevig mapovcioon tov blockchain, epdocov
dev elval o oxomdg TG epyaciog avtne. AkoAovBohv chHvToNEG ETEENYNOELS Yo
T1¢ Pac1kéc EVVOleg, 01 0TToieg elval amapoaiTnTES Y10 TNV KOTOVONGT) TOV.

3.1 Tveivarblockchain

To blockchain eivatr pio kataveunuévn paon dedopévov n omoia eival
dropotpaocuévn avhpeoa otovg kKOpPovg evog diktbov vmoroyiotwdv [4]. H
TexvoAloyio avtn elval yvwoth kupimg yia Tn ¥pnon TNG 0To KPUTTOVOIGHATOL
Yo TN d1aTPNoT EVOS G PAAOVS KOl KO TOVEU LEVOL KATAALOYOVL cuVaiiaymv. O
AOYOG Y10 TNV e£ATA®GN TOV €lval 1 €yyONGN TNG TIGTOTNTAG KO TNG LGP AAELNG
dedouévav yopic tnv avaykn e&dpmongoe £vav EUTLeTO TPiTo.

H oaocpdiera mov mpocoeéper Paciletar otnv apetafAntdémra tov
VLAPYOVTIOV TANPOoPOoPLOV. Ot paivetat kot and To OVOUA TOV, 1| LOPPT| VS
blockchain eivatr pia aiveida and blocks [5]. 'Eva block eivoar pia doun
dedopévav 1 omoia meptéyel petasb AAlov pia Aioto and cvvarioyéc, to hash
0V wponyovpevov block kat to hash tov eavtov tov. IN'a va Tpoctedei Eva véo
block otnv aAvoida npémel va ypnoipomomocel o hash tov tedevtaiov block
avthGg, To omoio €xel Ppebel péow plag KpLTTOYPAPLKNG cvvaptnong. H
ovvaptnon avtn ypnoiponotel 6,11 mAnpoeopia vrapyel péoa oto block,
ovumeptrapPavopévov kat tov hash tov mponyoduevov block mov eivon
arofnkevuévo ce avtd. Emouévmg, N npoomdabeta airayng evog block mov
VIApPYEL NON otV aAvcida (OnAadn N aAlayn amodnKeLUEVOV TAT POPOPLAOV),
onuaiver tog Ba arrda&er 1o hash exeivov tov Dblock, to omoio eivat
amoOnkevpévo kat oto emouevo block, to omoio B 0dnyfH el TNV alrayn Tov
hash tov emdpevov block, k.o.x.

3.2 Ahy6p1Buotl cuvaiveong

Ovr alyépiBpor (n punyaviopoi) ocvvaiveong eivar pebodoroyieg mov
YPNOIULOTOLOVVTOL Y10 VO ETLTEVY Ol cLHP WViN, EUTICTOGVVN KUl AGPAAELD OE
éva  katoveunuévo diktvo vmoloyiotdv [6]. Oocov aeopd teyvoAloyieg
blockchain, ot w0 dradedopévol alydpibuot cvvaiveonc eivar o Proof of Work
(PoW) [7] ka1 o Proof of Stake (PoS) [8].

20



O aAiyopiBpog Proof of Work ypnoiponoteitatl amd kpvmtovouicpota 6mamg
1o Bitcoin [9]. Mg tq xprion avtod Tov alyopifuov, ot Miners tpocmadovv vo
AMdoovv éva pabnuoatikd ypigo mpokeévov va tpocbécovv éva véo block oty
aAvoida. Avoalvtikotepa, Snpovpyeitar to katvovpilo block ypnoiponodvrag to
hash tov mponyovuevov block kot amoBnkever éva ocvykekpipévo aptbud
oVVOAAOYDV. XTN GULVEYELWN, Ol Miners mpoomabodv vo Adoovv o
KPVLTTTOY paQIKY cuvaptnon ‘pavievovtag’ Evav 32-bit apBud (nonce) mov Ha
ypnoiporondeiyio to hash tov tpéyovtog block. Moiig Bpebei o katdAiniog
aptBuog, dnuovpyeitar to endpevo block kat avtdgmov tov Bpnke emiPpafedeto
pe éva pikpod mocd kpvmtovouiopatog. EEaitiag avtdv tov vroloyiouov,
®GTOGO, KATOVOUADVETALTOAAY EVEPYELA.

O alyopiOpog Proof of Stake dnpiovpyndnke g evarriaktikdg alyopibpog
ywa tov Proof of Work, Aoy t¢ yaunAng katavdilmong tov o€ evépyeta. To
povtédo cuvaiveonc faociletol oty TOGOTNTO KPLTTOVOMGUATOV TOL dlabéTeL
TO A TOUO TOV EMKVPOVEL TIC SVVAALAYEC. EQOcoV €xel £va cvykekpluévo aptOpuo
KPUATOVOULGUATOV 6TO0 ovotnua (ta kdaver “stake”) eivar dvvatov va
emiPeParmdoet éva block katva Aapet emPpapevon.

3.3’E€vnva couforoto

‘Eva é§umtvo cupforato eival éva mpOypapLio Tov EKTEAEITAL AVTONLATO V0L
Vo TNPNGEL TOVG Opovg €vOc cvuPfolraiov | cvpeoviag [10]. O kddikag Kat ot
CUUQMOVIEG TOV EUTEPEYOVTAL GE AVLTOV DTLAPYOVY GE VO KATOVEUNUEVO dTKTVO
blockchain, emopévac eival apetdBANTO KOl UTOPOVV VO EKTELEGTOVV Y OPIG
KOO0 KEVTIPIKN apy N, VOULKO sVt 1| €€@TEPIKO unyovicopd entfoAng Tovg.

To Ethereum [11] &ivatl to mpdto blockchain mov vAomoince é&vnva
ovuporata pe T popen mov yvwpilovpe ofuepa. Ipoceéper pia Turing-
complete yAdooca mpoypappoaticpov, tn Solidity [12], yia n dnpiovpyia
cvuPolaimv pe peptkég Y PoUUES KOOKA.

3.4 Web 3.0

Tn dekaetio Tov 1990 dnpiovpyndnke n TpdOTN LOPP™M TOL TAYKOGULOV 10TOD
omwg tov yvopilovue onuepa, to Web 1.0 xar vrootipile poévo tnv avayveon
oeAdov, Kuping otatikodv [13].

21N cvvéyeln, avantoydnke pia véa popemn dtadiktoov, to Web 2.0 kat givan
N LOPPT TOV J10OIKTVOV LE TNV OTOoi0 EILACTE KAl TLO YVOPLUOL. L€ VTNV TN
HLOPPN TOV, OL XPNOTEG UTOopovV Oyl poévo va dtaPfalovv mepleyOLevo, aAAd Kot
VO TO TAPEYOVV, VO TO X PNGUYLOTOLOVV KOl VO 0L AANAETIO pOVV LE AALOVG Y PTOTES.
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Xapaktnpiletor kvpimwg amd SvVa KO TEPIEYOUEVO [LE TO OTOL0 ATOKPIVETAL GTO
YPNOTN KOL TNV TANPOPOPIO TOL ELGAYELGTO GVGTN AL

IMpéceata, éxel avartuyfel og 1déa to Web 3.0, to onoio Baciletor otnv
avantuén tng texvoroyiag Tov blockchain kot tov é€vavov couporaimv. Iépa
and 1o dtdfacua Kot TV €yypaen mov tpoceépet 1om to Web 2.0, to Web 3.0

divel emiong v 1KAvOTNTA GTOVG X PNOTEG VO LTOPOVV VA EKTEAOVV KOOKA LECH
avTOov.

H ovantén tov Web 3.0 éxer odnynoer otnv avamtwén molldov
amokevipopéveov 1dedv, omtmg: Decentralized Autonomous Organizations
(DAOs), Decentralized Finance (DeFi), axkopa kat Decentralized Applications
(DAppS), ot omoiec Baciloviatotnv ypnon tov EEvTveov copforaioy.

3.5 Oracles

‘Evag oracle givar pio yépupa peta&d evog blockchain kat tov mpaypoatikon
koopov [14]. Asrtovpyei g AP I endve otnv aAvoida, TpoKELUEVOL VO LTOPODY
va yivouv epotrpato (queries) ota éEvrva cvpforata. I'ia tapadetypa, DAppSs
TPOPAEYN G TNG OYOPAc ¥ pNnoLpomoovy oracles yioa va d1evbetncovy TAnpmuéc
Baocetl yeyovotmv. Mmopovv emione va eivatapu@idpopa Kot vo ypnotpomotnfovv
Y10 TNV ATOGTOAN EOOUEVOV GTOV TPAYUATIKO KOGLLO.

Any Input Any Blockchain Any Output

) : 0

Xyfqpe 3.1 Blockchain oracles connect blockchains to inputs and outputs in the
realworld [15]

‘Evag oracle cuvi0wg amoteAieitot and éva £EvTvo cUPOLalo Kot HePKE
component ext6¢ aAvcidog Tov propovv va ypnoiponomocovyv API, kot otéAvouy
TEPLOOIKA GULVOAAAYEC YO VO EVNUEPMOGOLV T Oedopéva 1oV EEVTVOL
ocvpuporaiov. Eedcov ypnoipomolodv mAnpogopio TOL TPOGOEPOVIAL GTOV
TpOYUaTIKO KOGLO, EIVOL TOGO 0.GQPAUAT 0G0 01 TNYEG TANPOPOPLDOV TOVGS, Y10 AVTO
Kol €lvotl GNUOVTIKO va X PN GLLOTO0VVTOL TOAAATAEG TNYEG, £TCL MOTE VO UnV
VIAPEEL TPOPANLO OV [LLOL ALTTOTVYEL.
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Data Sources Centralized Oracle Decentralized Computation

S m @R
ﬂ"’lv»g%¢
) ;@ ol 11001100100 | ) 1e11e100101

)

One node Thousands
of Nodes

Yyfqpo 3.2 Centralized oracles area single point of failure [15]

Y mapyovv dtd@opot tomot oracles [15]:

Software Oracles: drayepilovtar dedopéva Tov Tpoépyovtat amd online
mnyég, Omwg OBeppokpacia, Tipéc ayabov, kabvotepnoelg tpévav 1
ntioewv, kAn. O software oracle sicdyel tnv TtAnpo@opia oto £Evnvo
ocvuporato.

Hardware Oracles: pepikd é€vnva couporata ypeidlovial TANpoeopieg
anevfeiog and ToV TPAYLATIKO KOGLO, Yo Tapdderypo RFID sensors ol
omoiot 6TéAvouv TAnpopopia 610 £Evmtvo cvuPorato.

Inbound Oracles: mapéyet dedouéva and tov EEm kKOG UO.

Outbound Oracles: mapéyet oto éEvava coufodrata v KavOHTNTA VO
oteihovv dedopéva otov €€ KOOHO, OTMG Yo Tapadetypa pa £€vmvn
KAewdapld mwov AapPaver tinpoun oe pio dievbvvon blockchain kot
EEKAELODVEL QLTOUATAL.

Consensus-based Oracles: Aoupdvovv mAnpogopio amd ocvvaiveon
avlpodnov kot ayopd mpoPréyewmv (prediction market). M mmyn
TANPOPOPLOV pumopel va ivatl pryokivouvn, ETOUEVOS Y10 TNV OTOPUYY|
YEPAYDYNONG TNG AYOpAS Ol ayopéc TPoPAéyewv €O0VV GUGTN AT
a&roldynong ywo ta oracles. I'a Tapandve aoc@disio, xpNOILOTOOVVTOL
noliamAioioracles.

23



Kepdloio 4

[Iepimtmon xpMNong, APYLTEKTOVIKT] KOl
TEYVOAOYIES

4.1 AvédAivon mepintmonc ypnong

H nepintmon ypnong Paciletor otny gpyacio Tov pabnuatog “Teyvoloyieg
Y nnpectdv Aoyiopikon” tng oxoAng HAektporoymv Mnyavikdv kot Mnyovikov
Y noloyiot®v Tov EOvikov Metcofrov [ToAvteyveiov to akadnpaixd étog 2020-
2021. H expmvnon g eivarn eENg:

«H epyacia avtn meptAapPfdver tnv mAnpn avamtoén piog pHIKpNg
OladKTVOKN G €Qopuoyns Aoyiopikod [...]. H eotioon Ppioketar oy
APYITEKTOVIKN, TIC TEYVOAOYieg Kol Ta gpyaieio avATTUENG EQAPULOY DV TOL
UTopovV va mapéyovial og Saas, kabmg kot otV epapuoyn evélktov (agile)
pnefodoroyldv avanTLENS LE TA AVTIGTOLY O cVYXpOV EPYaAEiaL.

To “AskMeAnything” eivatl pio epapuoyn EPOTIGEDV — ATA VT GEMV 1) OTOI0
o TPpocPEPETOL MG VTN PESTIO AOYIG KOV G€ LTOOETIKOVG TEALTEC OTT (G ETOPEIEG
oV mpocPEpovv vanpecieg tomov help desk, etaipeieg mov meprypdpovv Tig
E0MTEPLKES TOVG OLOOIKOCIEG LE LOPPT] EPOTICEMV — ATAVINGEMY, EKTAIdEVON
K.4. X10 mAaiclo g epyacioc Ba avamtuybel pio arAovoTevnév €Kd0Y N TG
eQ@apuroyng n omoia ektehel T1g akdAovOeg AetTovpyies:

e Anuwovpyio epd®TNoNG

o Xopaktnplopog pe AEEelg-kAe1d1d

e AmAVINGM EPATNGMNG

o [lepimynomn o€ epoTATAVINOCELG

o XTOTIOTIKA EPOTNOE®MV LE AEEEIC-KAELOLA
o XTATIOTIKA EPOTNCEDV LUE NUEPOUNVIES

e Sign Up, Sign In

Ot dwdbokovteg, oe Adyo vmobetikoy “merdtn”, drabétovv Tnv apym
TEKUNPLOON TOV AELTOLPYLOV QLTOV, KOODG KOl (o TPOTY TEPLYPAPT TOL
TPOTOV TOL 0 “MEAATNG” PAVTALETAL TNV AAANAETIOPAON TOV YPNOTOV UE TNV
epappoyn[...»

Amd T1G AerTovpyieg NG EQOUPUOYNG TOL TWEPLYPAPOVTAL GTNV TAPATAV®D
EKQ @V oM, VAomomOnKkav 6hec mAny tng televtaiog (Sign Up, Sign In). Apyd,
avoartocoetal pia epappoyn SOA and évav stakeholder, n oroia va vroot pilet
TIG TOPAKATO AELTOVPYiES:

e  Anuwovpyio epd®TNONG
o Xoapaktnpiopudg pe AEEEIG-KAEWD1
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e AmAVINGM EPATNGMNG

o [lepuynomn ce epOTATOVINGELS

H spappoyn avtny texunprovetor pe ypnon SoaML. Xtn cvvéyela, évag
devtepog stakeholder ypnowonotei tnv tekun pioon mov £xet mponyndei ya va

dnuiovpynoeL Lo @ opuoyn wov ypnotponotei blockchain kot va emexteivel v
VAP OVGA EPAPHUOYT VAOTOIDOVTOG TIG TAPUAKATM AELTOVPYIEG:

o YTaTIOTIKA EpOTHCE®V e AEEEIG-KAELILA
o XTOTIOTIKO EPOTNCEMV LE NUEPOUNVIEG
o XTOTIOTIKO OTOVINGEMV LLE NULEPOUNVIES

Ed® mpémer va avagepOel mog n devtepn epapuoyn mov Ba xpnotponotet
blockchain 6o propovoe va £xet viomonbei wg pio anAn epappoyn 16100, OTMC
T1g vrorowmec. O Adyog mov ypnowonoteitat blockchain givat yia va avadeydei
n texkunpioon pe SoaML kot n evomoinon g e 10 VAP OV GVGTNUA TOL OE
ypnotponotei blockchain.

4.2 Apy1TEKTOVIKT KO TEYVOAOYIEC

Ot gpappoyéc 6 Ba tpéyovv tomikd, aird Oo eivar deployed. I'a 1o
deployment tov epappoydv 0o ypnoiporombei to Heroku [16]. Epdcov o
o0toy0¢ eivar n avantuén plog epoppoyng SOA, Ba yiver ypnomn microservices.
ZVyKeEKPLUEVA, Y10 TNV €QOPLOYT 1oTOD Ba dNnpiovpynBovv Ta T paKaTo:

Ask Questions service
Answersservice

Browse Questions service
Frontend

I v emikowvovio twv microservices Oa dnupiovpyndei éva enterprise
service bus mov 6o akorovBei To TpdTVTO publish/subscribe. Avtd Oa tpéyet otov

okeanos [17], epd6cov TV OGP TG GVLYYPAENS VITAPYoLY dtabéciol Tdpotl oty
dtevOvvon 83.212.78.171.

H vanpecio Ask Questions 6a kdvet publish unvopoate tomov “Question”
oto service bus, epdoov avtd Ta unvopoTo £Xovv TiTAO Kol KEILEVO.

H vrnpecia Answers 0a kavet subscribe yia va propeiva déxetot unvouato
tomov “Question” and to service bus kot va to amobnkevel. Emniong, Oa
arofnkevel kot 0o kéver publish pnvopata tomov “Answer” oto service bus.
Télog, Ba pmopel va emotpépetl Ta TEPLEYOUEVO ULALG GCVYKEKPLUEVTIC EPMDTNONG
CLUTTEPIAAUPAVOUEVOV KL TOV ATAVINCEDV, 0LV VITAPYOVV.

H vanpeoia Browse Questions Oa kévet subscribe yia vo propei va déxetat
unvopata toHmwov “Question” xar “Answer” and to Service bus kot vo ta
amofnkedvetl. tn cvvéyeta Ba pumopel vo eMGTPEPEL TANPOPOPIEG Yo TOAAEG
EPOTNOELG, KAOMG Kol ToV aplBud Tov aravincewv mov £xel  kabe pia and
QVTEG, £TCL MOTE VO EMLTPETETOL 1| TEPLNYNON GE AVTEC.
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To Frontend 0o mpooeépet éva Ul 1o yprotn, TpokeLévon vo umopet va,
aAnAem1dpboel pe OAEG aVTEC TIG VAN pETieg Kol va P eANOel amd T1¢ AerTovpyieg
TOVG.

<<component>>
Frontend

—

® O

lanswerl:id Iquestion/:id Ishow

|-
<<compon§t>> <<component>> <<oompon‘€|'1t>>
Ask Questions Service Tl Lok s [ Browse Questions Service
. +postAnswer() .
+postQuestion: i +getQuestions()
i ,_Q +getQuestion() .
L) 1

@
i

L
<<component>> El
Enterprise Service Bus

+publishQuestion()
+publishAnswer()
+connect()
+subscribeToQuestionTopic()
+subscribeToAnswerTopic()

<<component>> E
ANSWER Topic

<<component>> El
ANSWER Topic

Yyfqpo 4.1 Microservices Component Diagram
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Heroku Web Server - Fron tand
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Yynpa 4.2 Microservices Deployment Diagram

Oocov apopdtnvepapuoyn mov ypnotpnonotei blockchain, 6o xpnoipomomOei

to Truffle Suite [18]. Zvykexpipéva, Oa ypnowonomBei to Truffle [19] ywo v
avantuén kat to testing tov £é€vnvov cvpPfolraiov kat to Ganache [20] yia 1o
tomik6 deployment. Moiig metvyel To Tomikd deployment, péow tov Infura [21]
Oa yiver deploy oto Ropsten [22], éva Ethereum test network. Me to deployment
oto Ropsten, dg ypetdlovtal mpaypatikd ypnuato kot 1o £Evavo cvpfoiao Oa
ypnotlponoteital o évo mpoyuatikd blockchain.

Mo v aAlnienidpaon pe 1o €Evmnvo ocvuPforato oto Ropsten kot v

avamtuén tng epappoyng a onpovpynbodv ta TapakdTo:

e Blockchainservice
e Graphsservice

H vanpeoia Blockchain 6o amotelei £éva gidoc oracle, epdcov 0 6komdG TOV
elvar n TpooOHNnkn Tinpoeopiog oto blockchain pésw tov é€Evavov cupforaiov.
Yvykekpipéva, Ba kaver subscribe oto service bus ywa va umopei va déyetot
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unvopata tomov “Question” kat “Answer” Kot HEG® KAGNG HL0G GLVAPTNONG
oto £é€vnvo cvuPorato Ba ta amobnkevel oto blockchain.

H vanpecia Graphs 6a mpoceépet éva Ul 610 xpriotn, mpokelpnévou vo
pmopel vo 0gl YpO@NUOTO TOV TWEPLEXOLV OTATIOTIKA Y0 EPOTNCELS Kl
artavtioels. Ta ypapriuoata mTov Oa mapéyovral Ba eivar Tpia

e Ot 5 meplocodteEPO YPNOYOTOINUEVEG AEEELC-KAEW A TV TeEAEVTAiOV N
NUEP®V, EQOGOV VLA PYOLV

o AplBuoc epotioenv avanuépayia tigtelevtaieg N nuépeg

o AplBuodc anaviioewv avanuépa yio tigterevtoieg N nuépeg

Onov N = {5, 7,9}.

Tomapandve 0a eivardio Node [23] projects, emropévac Oa xpnoiponombei
o Node Package Manager [24]. Ta frontend 6o avartuyBovv pe ReactS [25] kot
ol e@apuoyéglotov Oa ypnotponotovv PostgreSQL [26] yia Bdon dedopévav. INa
10 enterprise service bus Ba ypnoiponomndei to Apache Kafka [27]. Ta maxéta
nov Ba xpnoiponomBovv eivat:

e cors[28]

e express[29]

o kafkajs [30]

e nodemon [31]

e pg[37]
e sequelize [33]

O K®dd1Kag Kol Ta dloypAUUOTO TOV Y pNolpomoOnkay gival dtabéoipa oto
repository tov opyavicuov [34].
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Kepdiaio 5

Avantoén epaproyns SOA kat tekunpioon
ue SoaML

5.1 Avantuén epapupoync SOA
5.1.1 Enterprise Service Bus

Onoc avapépnke tapartdavm, yio TNV vAOTOinoN Tov enterprise service bus
Ba ypnowwonombei to Apache Kafka. Epdcov 0a yiver ypion tov mpotidmov
publish/subscribe, avtdé onpaiver twg to Kafka ypnoiponoteitar og message
broker.

<<component>> El
Enterprise Service Bus
+publishQuestion()
+publishAnswer()
+subscribeToQuestionTopic()
+subscribe ToAnswerTopic()

<<gomponent>>
QUESTION Topic

<<component>>
ANSWER Topic

1

blishQuesti g subscribe ToQuestionTopic()
publishQuestion() subscribeToAnswerTopic()

- . publishAnswer() = .
componen bscribaT. tionTopi componen
Ask Questions subseribe O?J:es ionTopic() Browse Questions

Service Service

J
<<component>> El
Answers
Service

Yyfqpa 5.1 Enterprise Service Bus Component Diagram

Mo va emitevybel 1 avdyvoon, eyypaen, arodfikevon Kot eneEepyacio
UNVLUATOVY, aVTd opyavodvovtal Kot arodnkeboviar og topics. Eva topic givat
oLYKpioLpo pe £va AKELD Kol Ta UnVOpHaLTO e apyelo Tov Bplokoviat Héca 6Tov
eaxelo avtd. I'a v Tapovca tepintwon ypnong xpealovial dvo topics, éva
ylo to pnvopoto torov “Question” kat éva yio to unvopoto tomov “Answer”.

Yovenmg, Oa dnuiovpyndovv dvo topics: to “QUESTION” kot to “ANSWER”.
o v eyypaen unvopdatov, cto QUESTION 6a kaver publish n vanpecio Ask
Questions ka1t cto ANSWER 0a xaver publish 1 vanpecio Answers. ' v
avayvoon punvopatov, cto QUESTION Ba kdvovv subscribe ot vanpecieg

Answers kot Browse Questions kat oto ANSWER 6a kavetrsubscribe n vanpecio
Browse Questions.

I'ta tn dnuiovpyia Ty tOPICS ¥ PN GTIHOTOLOVVTOL OL TOPAKAT®O EVTOAEC:
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kafka-topics.sh --create --topic QUESTION --bootstrap-server
localhost:9092 --replication-factor 1

kafka-topics.sh --create --topic ANSWER --bootstrap-server
localhost:9092 --replication-factor 1

Epoocov to Kafka givat pio katoveunpuévn TAat@opo, ETLTPETETAL ] OVAYVOOT
evog topic and molanhobg subscribers. Avtd emituyydvetat pe CONsumer groups, to
omoio elvol 0VGLAGTIKA £VO GET OTO KATAVOAMTEG TOL CVVEPYALOVTOL Y10 TTV AVAYVEOOoT
unvu pdtov. I'io v Tapod oo TepinTooemn ypMons 6ev eivat emBouunti 1 ovayvoc evog
topic amd ToALOVG KOTOVOAMTEG KOTAVEUNUEVA, 0ALG ot KAOe vInpesio EgxmPloTd.

Enopévag, yrokabe topic Oa dnutovpynbovdv tdoo consumer groups éoeg eivor Kot
ot vanpecieg mov Ba kdvovv subscribe o€ avtd. Tvykekpipéva, kabe vanpecia Oo Kavel
subscribe ota topics mov ypetdletol YpNOIUOTOLOVTAC TO OVOUE TNG: N LANPECia
Answers Oa kavel subscribe 6to QUESTION w¢ pépog tTov consumer group “answers-
group” xatn vanpecia Browse Questions Oa kdavet subscribe oto QUESTION kot 610
ANSWER wg pépog tov consumer group “browse-questions-group”. H dnuiovpyia tmv
consumer groups d¢ ypetdletor va Yivel EK T@V TPOTEP OV, EGOGOV KOTA T1 HVOEST €GV
devomapyst éva consumer group, to Kafka to dnuiovpyei.

TéAog, Yo va gival dSuvati 1 avayvoon OA®V ToV UNVORAT oV Tov £(0vV Tponyndet,
070 PakeAo Server.properties o allagovpe TNV TN TNG TAPAKATO TIUNG ©C ENC:

| log.retention.hours=-1 |

AvT06 gyyvdatol T Ta unvopato 8o drtatnpnbodv yia tdvta kot eropévag Oa sivor
draBéopa yio avayvoon and omoladnmote AAAN vanpecio sloaybel oto cHoTHUA
peténetta.

5.1.2 Ask Questions Service

H vrnpeocio Ask Questions £yelr og kdpro Aettovpyio TNV OTOGTOA
unvopdtov tomov “Question” oto enterprise service bus. XZvykekpiuéva, Oa
dnuiovpynbeiéva endpoint Tov va d€xetat Eva uNvope 6€ Lopen JSON pe xprion
tov HTTPS, to omoio Ba mepiéxet tnv mAnpoeopio wov ypetdleTat yio TOV 0popo
nag epdtnong kat Ba yiver publish oto service bus.

Enopévac yivetar apykonoinon evog Node project pe 6vopa ask-questions,
eykabictavior To amapoitnto mokéto Kot dnpiovpyoldvtal ta apyeio mov
amoteloVV TNV VAN pEGia. Tt cvvéyelo, opiletal n Aoyikn Tov endpoint mov Oa

déyetat Ta unvouata json kat Ba ta kavel publish oto service bus. IMapokdtm
Bpioketal to snippet kddiko mov kavet to publish:

let messageKey = 0;
const { Kafka } = require('kafkajs');

const kafka = new Kafka ({
clientId: "ask-questions',
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brokers: ['83.212.78.171:9002'17,

})
const producer = kafka.producer () ;

const run = async() => {
await producer.connect ();
await producer.send ({
topic: "QUESTION",
messages: [{
key: messageKey.toString(),
value: JSON.stringify(reg.body)
}]
})
messageKey++;
}

run () .catch(e => console.error( [kafka-producer] S${e.message}’ , e));

Opilovtatl to topic oto omoio Oa yiver publish to unvovpa, dnAadn to topic
QUESTION, kot to pivopa mov Ba yiver publish oto service bus, to omoio
nepiéyel dvo media, to medio key kot to medio value. To medio key mepiéyet évav
aKEPOLO TOV £YEL HETOTPANEL o€ String kot Teptypaeel tov avéova apldud tov

unvopotogmov Oa otorei. To medio value Tepiéyet éva json string mov meptypaoet
T0 unvopo THTov “Question” kot éxel ta €N mepLEYOUEVAL:

{ gname: string,
gtext: string,
gkeywords: string

}

Omnov gname éva string mov mepiéy el Tov Titho TG epdTNONG, text éva string
OV TEPLEYEL TO KEINEVO OV emeEnyei tnv epdTN oM kot gkeywords éva comma
separated string mov mepiéyet Tig AEEELG-KAELOLA, OV VLA PYOVV.

O server déyetatl unvopoto pe POST request oto endpoint “/” ue ypnon

HTTPS xat epocov to body tov unvopatoc mepiéyet to media qname kat gtext to
unvopa yivetor publish oto service bus.

5.1.3 Answers Service

H vrnpecio Answers €xet o¢ KOplo AELTOVPYiN TNV ATOGTOAN, UNVOUATOV
Tomov “Answer” oto enterprise service bus. Xvykekpipéva, 0o dnpovpyn el éva
endpoint mTov va déyetat Eéva pyvoua 6e popen json pe xpnion tov HTTPS, 10
omolo o mepiéyel TNV TANpoPopia TOL ¥PELALETOLYLO TOV OPLGUO LG OTAVINGNG
kat Ba yiverpublish oto service bus, a@od tnv arobnkevoet 6tn fdon dedopévav
NG VAN PECLOG.

[Tpokepévoy va eival yvootn n €pOTNGCN TNV omoia dnulovpyeitar n

ardvtnon eivalomapaitnTo Vo vTdpyovy Kol o1 O1a0EGLUES EPMTNCELS, EMOUEVAS
n vanpecia kavel subscribe oto topic QUESTION kat amodnkevet Tic epmtnoslg
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ot Baon dedopévev g vanpeciog. O Adyog mov amofNKeEVOVTUL 01 EPOTNCEL,
aALE KOl Ol ATOVINGELS, elval emeldn N vanpecio pnopel vo ENIGTPEPEL T
TEPLEYOUEVA ULALG GLYKEKPIUEVNC EPMOTNONG, CUUTEPIAAUPAVOUEVOV KAl T®V
OTOVINGEDY TNG.

I'ivetat apywonoinon evog Node project pe dvopa answers, eykodictovrot
TO OmapaiTNTa TOKETA Kol OMULovpyodvIal Ta apyeio mov amoteAovV TNV
vanpecio. T1n ovvéyela, opiletar 1 Aoyikn tov endpoint wov Oa d€yetTan Ta
unvopata json kot Oa ta kaver publish to service bus agov ta arodnkedoel. O
K®d1kog wov kavet publish oto service bus eivat avtictolyog pe Tov k®d1Ka ™G
vanpeoiog Ask Questions, motdco £xel g eENc dtopopég: to topic eival to
ANSWER ka1 to nedio value éxeitta eENc mepieydueva

{ answer: string,
questionId: int,
answerId: int

Omov answer éva string to omoio mepl€yel T0 KEIPEVO TOV ATOTEAEL TNV
andvinon, questionld évag aképailog mov avTitpocmrevEL Tov OE®V aptBud g
EPOTNONG, OTOC 0Vt £xel amodnkevtel 6T fdon dedouévmv kot answerld évog
AKEPOLOG TOL AVTITPOSOREVELTOV AOEWV aplOUd TG aATAVINGNG, OTM®G ALTY| EYEL
arobnkevtei otn Pdon dedopévov.

MapatiBetor Eva snippet k®d1ka TOV YPNCILOTOLELTAL Y10 TNV EYYPUPT| OTO

topic QUESTION wg pépog tov “answers-group” kot tmv amobnkevon tav
epOTNOE®V 011 Bdon dedouévov:

const subscribe

= () = {
const { Kafka } =

require ("kafkajs")

const kafka = new Kafka ({

clientId: "consumer",
brokers: ['83.212.78.171:9092"71,
})
const consumer = kafka.consumer ({ groupId: "answers-group" })

const run = async() => {
await consumer.connect ()
await consumer.subscribe ({ topic: "QUESTION", fromBeginning: true })
await consumer.run({
eachMessage: async({ topic, partition, message }) => {
let jsonMessage = JSON.parse (message.value) ;
const now = new Date (parselInt(message.timestamp)) ;
now.setTime (now.getTime ());
if (topic == "QUESTION") {
models.Questions.create ({
title: jsonMessage.gname,
text: jsonMessage.gtext,
keywords: [jsonMessage.gkeywords.replace(/\s/g, "").split(",")1,
dateCreated: now,
answers: null

3]
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9]
}

run () .catch (e => console.error ( [kafka-consumer] ${e.message} , e))

}

subscribe () ;

Y lomotgitorn apytkomoinon e faong dedopévmv pe To KatdAAnio schema

KOL T GUVOEGST] GE VTN KOl O SEIVer TapEYEL TIG TAPAKATMO AELTOVPYIES, LLE X PON
tov HTTPS:

e Xto endpoint “/question/:id”, 6mov :id évag aképatog aplOuodg, pe
ypion GET request emiotpépetat Eva JSON U VOO TOV TEPLEYELTIG TANPOPOPIES
pio EpOTNONG Kol OAEG TIG OTAVTGELS TOV OLVTIGTOLYOVV GTNV EPMTN G AVTT.

e ZXtoendpoint “/answer/:id”, 6mov :id évag aképatog aptBudc, pe xpnon
POST request d&yetoat pnvouata tov oto body tovg meptéyovv pio amavinon, To
arofnkevel otn fdon dedopévov kot ta kavetl publish oto service bus.

5.1.4 Browse Questions Service

H vanpecia Browse Questions £yet g kOpla AElTovpyio TNV ETLGTPOPN
TAN PO OPLOV Y10 TOAATAEG ATOVTNCELS, KAOMOS Kot Tov aplOLd TV omavToemV
oL £xe1m KABe pio amd avTéG, £T01 DGTE VO EXLTPETETOL 1] TEPLNYNON GE AVTEC.

[Tpokeipévov va amodnkeutoHv 01 EPOTNCEL KAL OL ATAVTNGELS, 1| VT PEGIQ
Kkéver subscribe ota topics QUESTION kot ANSWER «at amofnkebdel v
amopaitn T TAnpoeopia 6Tn Bdacn dedopévev g,

I'ivetat apywkomoinon evog Node project ue 6vouo answers, eykabiotovot
To amopaitnTo TakETo Kol dnpiovpyodvral ta opyeid mTov ATOTEAOVV TNV
vanpecia.

Onoc mpiv, yivetal xprion tov Kddika tov ekteleitar and évav Kafka
consumer, aALd tdpo Ba TpocsTeDEl KOl N TAPAKATO YPOLLUNA:

| await consumer.subscribe ({ topic: "ANSWER'", fromBeginning: true }) |

Me avtdv Tov TpdTOo, N VAN PEGIA KATAVAAMVEL KOl TO OVO €101 UNVUULATOV

and 1o Kafka wc pélog tov “browse-questions-group” kot ta amobnkevel otn
Bdaon dedopévav tov.

Ylomotgitorn apytkonoinon tePaong dedopévmv pe To KatdAAnio schema

KOl 7] GUVOEGT GE VTN KL O SEIVEr TapEYel TIC TAPAKATO AELTOVPYIES, LE Y PTIOM
tov HTTPS:
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. Yto endpoint “/show”, pe ypfion POST request déxetatl unvopato mov
oto body tovg mepi€yovv Evav aképalo aptOud Tov AVIITPOSOREVEL TOV A POUd
NG 6eAMONC TEPMYNONG KAl e qUery otn faon 0edopévev eToTPEPEL £MG Kol
10 epotioelg mov fpickovial otn 6eEAOA AVTT, EQ OGOV VTAPYOVV

5.1.5 Frontend

Onoc eEnyndnke mponyovuévoc, to Frontend Oa mpoopépel éva Ul o610
YPNOTN €TGL OGTE VO AAANAETIOPA LE TIC VAN PEGIEC TOV £YOVV OPLOTEL KAl VOl
TPOCPEPEL TIC TAPAKATM AELTOVPYIEC GTO Y PN OTN:

e Anuwovpyio epd®TNONG

o Xoapaktnpiopndg pe AEEEIG-KAEW1A
e AmdvinomepmINoNG

e [lepimynon ce epotanavinoelg

[Tpokeipévov va viomonBei n Aettovpyia ‘Amdvinon epodTnong’, o xPNoOG
TPEMEL VO Uopel va O€1 Lo EPATNOT KAl TIG ATOVINCELS TOV £YEL, OMOTE Oal

vAomoinBein avtictoiyn Aettovpyia.
Include keywords in new
question
Submit an answer to
a question
User
Browse existing
questions
iew a question and its
answers

Xynpa 5.2 Frontend Use Case Diagram
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[(Aska Question | [Browse Questions|
Ask a Question:
Title.
I
Text
Keywords
I
| A 1: Ask Question Page/Home Page
Select Browse Questions Select Ask a Question
Select Ask a Question
l Ask a Question i Browse Questions l Ask a Question i Browse Questions
naa Question Title
Question Title Questian Text
Question Text Date.
| e |}
T — Select Answer [t e )
pere Answers
Answer #1
Question Title Select B Quesii Answer 12
i : — :
[ keymore B tervors W kopmcc |
Bate
2: Browse Questions Page 3: Question Page

Xynpa 5.3 Frontend Wireflow Diagram

5.2 Texunpioon pe SoaML
5.2.1 Service Interface Diagrams

Apyiké, 0o dnpovpynbovv ta Service Interface Diagrams, mpoketpévov va
TEKUN PLOOOHV 01 VN PEGIEG TOV TPOCPEPOVTAL KOl KATAVAADVOVTUL ATO KAOE

GUUUETEYOVTO GTO GUGTN AL
I'a tnv vanpeocio Ask Questions dnuovpyeitol 1o TapakdT® d1AYPOL LA

— < --
- \‘ -<

1 1
| <<use>> \ | <<use>>

Tympa 5.4 Ask Questions Service Interface Diagram
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‘Exovv dnuiovpynbei ta eEng Servicelnterfaces:

e  Question Creation: vanpecia dnpovpyioc epmdTnong.
e  Question Publishing: vinpecia dnpocicvongepdtnong.

I'o ta tapoardve Servicelnterfaces, opilovtol técoepa amid Interfaces:

e  Question Taker: diemaen mov vAomoiei tn Aettovpyia confirmQuestion
KOl (PN CLULOTOEITAL ATO TOV TOPAANTTIN TNG VEOSVSTATNG £pDTNONGS. EQdoov
opilel T ocvumepreopd kot to Servicelnterface tnv mpaypatonolei, £xovv
oyéon Realization. Arotelel tov mépoyo tngvanpesiog.

e Question Creator: diema@f mov vAomolel TN AglTovpyia
confirmCreatedQuestion kot ypnoonoteitatl amrd 1o dNULoOVPYd TNG EPAOTNONG.
E@odoov to Servicelnterface npénet va vrootpilertn Aettovpyia avty, £ovv
oyéon Usage. AmoteAel TOV KATAVOAMTN TNG VANPECINC.

e Question Receiver: digmaen mov vAomolei 1T  AglTovpyin
publishQuestion kot ypnotponoteitor amd Tov TOUPAANTTN TNG O ILOCLEVUEVNS
epodtnong. Eedoov opiler ™ ovumeprpopd xar to Servicelnterface v
npaypotonolel, £yovv TN oyxéon Realization. AmoteAiei tov mApoyo g
v peciag.

e Question Publisher: dieraen mov viomolei 1T  Agltovpyin
confirmPublishedQuestion, kat ypnoipomoteiton omd TO ONUOCLEVTN TNG
epotnons. Epocov 1o Servicelnterface npémer va vrootnpiler ™ Agttovpyia
avtn, &xovv tn oxéon Usage. Amroteiel Tov KaTAVOA®TN TNG VAN PEGIOC.

Y1 ovvéyewn opilovtor ot mapokdtm técoepic Roles ota Servicelnterfaces:

e  FrontEnd Microservice: to microservice mwov dnpiovpyei pio epdTNON,
yia avtd 10V TPocdidetar katl o TOTOC “Question Creator” amod tic d1emaPEG LoV
&€yovv opilotel.

e Ask Questions Microservice: to microservice mov AapuPfaver o
epOTNON, Y10 0LTO TOV TTPocdidetal kot o tomog “Question Taker” and Tig
dlema@EC TOL £Y0VV OpLoTEL.

e Ask Questions Microservice: mépav g Tapaiapig piog epOTNGNG, TO
microservice avtd t Onpoctedel, Yo avTd TOL TPOGdideTOL KOl O TVTOG
“Question Publisher” ané tig diemapégmov £yovv opiotel.

e Enterprise Service Bus: to service bus mov 6o Aappavet pro epdTnon,
yia avtd ToV TPoodideTar kKal o TOTOC “Question Receiver” and Tig d1emapég Tov
£y ovv oplotel:

‘Eneita opilovtor 0vo MessageTypes, ot omoiot €ival kpioipot yia v
emikowvovio LETAED TOV VANPESLAOV, Y10 AVTO KOl ¥pnotponoleitor n oyéon

Dependency yio tn odvdeon tovg pme TG Agltovpyieg createQuestion kot
publishQuestion towv diena@dv:

e QuestionMessage: o tOmog UNVOLATOC AVTOG TEPLEYEL Tpia media: ToO
gname, to qtextkat to gkeywords, ta oroia €ival 6Aa Strings.

e KafkaMessage: avtimpoconevel Ta unvORoTo TOV 31 HOG1EHOVTAL OTO
Kafka, ta omoio mpémel va eivatl tng popoeng (key, value). Xvvendg, o TOm0g
UNvOpatog avtdg teptéyel 600 media: to key, to omoio gival tomov int kat to
value, to omoio givat tomov string. Exgdn to medio value npénel va mepiéyet Eva
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QuestionMessage, ypnowponoteitorn oxéon Dependency peta&d tovg. O Adyog
nov 1o medio value dev givar tomov QuestionMessage eival eneidn to Kafka
avopével tomo string.

Mo v vanpecio ANSWETrS dMUovpyeital To TapaKAT® S1éypopLpo:

<<MessageType>>
<<MessageType>> AnswerM gl < <<MessageType>>
e R By QmEwer -answer : string * KafkaM
uestion Getter i : i B
Q - - -questionid : int questionid : int AN key : int <
+getQuestion(questionld : int) -answer : string _answerld : int N J-value : string

<<Interface>>
Answer Creator

<<Interface>>

-
1
1
[
1
1
1
1
1
1
1
| Answer Taker
'

<<Interface>>
Answer Publisher

<<Interface>>
Answer Receiver

+confirmCreatedAnswer()

~ J+createAnswer(answer : Answer)

+confirmPublishedAnswer()

+publishAnswer(message : KafkaMessage) [

|

A A A A
|, S<use=> | | : <<yses>
1 ! ! I
<<Servicelnterface>> <<Servicelnterface>>
Answer Creation Answer Publishing
-FrontEnd O -Answers @] -Answers @) -Enterprise Service ()
Microservice : Microservice : Microservice : Bus : Answer

Answer Creator Answer Taker Answer Publisher Receiver

Xyfqpe 5.5 Answers Service Interface Diagram

‘Exovv dnuiovpynbei ta e&ng Servicelnterfaces:

e Answer Creation: vinpecia dnuiovpyiag andvinong.
e Answer Publishing: vainpeoia dnpocicvong andvinong.

Y1t ovvéyewn, opilovtat évte amAd Interfaces:

e Answer Taker: diemra@n mov vAomolei Tn Aettovpyia createAnswer kot
YPNOLULOTOLEITAL O TOV TAPOAANTTN TNG VEOSVGTATNG aavinong. Eedoov opilet
™ ovumepleopd kot to Servicelnterface tnv npayuatonolei, Egovv T oyéon
Realization. Amotekeitov Tapoyo TG VANPESING.

e Answer Creator: diemaen mov  viomoiel TN  Aeltovpyin
confirmCreatedAnswer kat ypncipomnoleitol and To dNULovpyod TG ATdvInomgG.
Eg@odoov 1o Servicelnterface npénel vavrootpilertn Aettovpyio avty, £xovv
oyxéomn Usage. AmoteAel TOV KATAVALOTY TNE VANPESING.

e Answer Receiver: diema@n mov vhomolei tn Aettovpyio publishAnswer
KOL1 Y PN CLULOTOLEITAL ALTTO TOV TOUPOANTTN TN G O LOGLEVUEVN G advTnon . E@ocov
opilel T ocvumepipopd kot to Servicelnterface tnv mpaypatonolei, £xovv
oyéon Realization. Amotelel tov mépoyo tngvanpesiog.

e Answer Publisher: diemaen mov vAomoiei 1t  Agltovpyia
confirmPublishedAnswer, kot ypnowwomoteitar and 7O INUOGLELTH TNG
andvinong. Eeocov 1o Servicelnterface npénet va vrootnpilel T Aettovpyia
avtr, £xovv tn oyéon Usage. Amrotelel 1oV KATAVAA®TY TNG VT PEGIAG.

e Question Getter: diemaen mov vAomolei ) Agttovpyio getQuestion.
Epocov opiler vanpecia pio povodpoun emikowvovia ot ypetdletor va
ypnotporonBeikdnoto Servicelnterface.

Y1 ovvéyewn opilovtol ot mapokdtm técoepic Roles ota Servicelnterfaces:
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e  FrontEnd Microservice: to microservice wov dnuiovpyei pia andvinon,
Yo avTo Tov TPocdideTatl Kat o Tomog “Answer Creator” and tig d1ena@Es mov
£yovv oplotel.

e Answers Microservice: to microservice mov Aapfavet pio andvnon, yo
avTo TOL TPocdideTal Kat o TOmog “Answer Taker” and tic dtema@ég Tov £xovy
oplotet.

e Answers Microservice: mépav ¢ mapaiafnig piag omravinong, To
microservice avtd T SN HOCLEVEL, Y10, AVTO TOV TPOGdideTol Kol 0 TOTOG “Answer
Publisher” amd tic dtemapéc mov £xovv oploTei.

e Enterprise Service Bus: to service bus mov 0a Aappdvel pia amdvinon,
Yo avTd TOV TPocdideTar Katl o TVTOG “Answer Receiver” amod tig S1emapEg Tov
£yovv oplotel.

‘Eneita opiovtar tpeig MessageTypes, ot omoiot givar kpicipor yia v
emkowvavio pnetafh TOV LVANPEGLOV, Y10 OVTO KAl XPNOLUOTOLEITOL 1 GYEon
Dependency yio t™) o0vdeon touvg pe TG Aettovpyieg createAnswer wat
publishAnswer twv dieta@ov.

e Answer: o tOmoc unvOpoTog ovTdg TEPLE)EL OV0 Tedia: To questionID, to
omoio givat tomov int kot To answer, to owoio ivat tomov string.

e KafkaMessage: opoiwg pe mpv, avTrpoo®mEHEL TO. UNVOUOTO TOL
dnpoactevovtor oto Kafka, ta omoia mpémel va gival tng popoeng (key, value).
SVVETMG, 0 TOTOG UNVOUATOC aVTOG TEPLEYEL 800 media: To Key, To omoio givat
tomov int kat to value, to omoio eivartomov string. Exeldn to medio value mpénet
va teptéyetl €vo AnswerMessage, ypnouonoteitatn oyxéon Dependency peta&d
tovg. O AOyog mov to medio value dev givar tomov AnswerMessage eivat emedn
10 Kafka avapévertomo string.

e AnswerMessage: o TUTOG UNVOLATOS AVTAG Y PTCLLOTOLEITAL OC TO TEGTO
value yw tov tomo unvopatog KafkaMessage. ITepiéyet tpio media: To answer, 1o
omoio givat tomov string, to questionld, to omoio eivartomov int kot to answerld,
10 omoio gival emiong tomov int.

I'a v vanpecio B rowse Questions dnpiovpyeital 1o Tapakatm S1AypopLL:

<<Interface>> <<|nterface>>
Questions Requester Questions Provider
+returnQuestions() +requestQuestions(pageNumber : int)
A VAN
<<yse>> I

I
I
N I

<<Servicelnterface>>
Show Questions

-Browse Questions O
Microservice :
Questions Provider

-FrontEnd Microservice
: Questions Requester

Yynpa 5.6 Browse Questions Service Interface Diagram
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‘Exer dnpiovpyndeito e€ng Servicelnterface:

e  Show Questions: vanpecio TPoPOANG EPOTHCEMV.

Y1t ovvéyetn, opilovtaldvo anAd Interfaces:

e Questions Provider: diemagn mov vAomolei TN AglTovpyia
returnQuestions xatr amotelei tov mwapoyo tng vanpecsiag. E@eocov opiletl
ovumeplpopd kot to Servicelnterface tmv mpaypatomolei, éxovv T oyéon
Realization.

e Questions Requester: Jdiemaen mov vAomolel TN AglTovpyia
requestQuestions kot anotelel Tov KATAVAA®TH TG vanpeciag. Eedcov to
Servicelnterface mpénetl va vrootnpilel tn Aettovpyio avtn, £xovv 11 oYéon
Usage.

X1t ovvéyeto opilovtor ot mapokdrm Vo Roles oto Servicelnterface:

e  FrontEnd Microservice: to microservice mov kavet aitnpo yio vo Aapet
TG TANPOQOPIEG HIOG EPOTNONG, YO ALTO TOL TPOcdHideTon Kot O TOMOG
“Questions Requester” amod t1¢ d1emaEC moL £X0VV OPLOTEL.

e Browse Questions Microservice: To MiCroservice mov enioTPEPEL TG
TANPOPOPIEC LIS EPDTNONG, Y10 AVTO TOV TPOoGdideTat katl o THTog “Questions
Provider” and tig dtemopéc mov £xovv oploTel.

I'ta. to Enterprise Service Bus énpovpyeital 1o mopakdtom dStaypappo:

<<MessageType>> <<MessageType>>

QuestionMessage < o <<MessageType>> AnswerMessage < <<MessageType>>
****** . N £an s=="
-gname : string ‘\ KafkaMessag < | |-answer : string \ K g < ,
-qtext : string N -key :int : -question|d : int N -key :int :
-gkeywords : string * = T-value : string \ |-answerld : int * = q-value : string '
1 1
1 1
1 1
<<Interface>> <<Interface>> : <<Interface>> <<Interface>> :
Question Notifier Question Subscriber : Answer Notifier Answer Subscriber :
+subscribe(topic : string) +acceptSubscription() 1 +subscribe(topic : string) +acceptSubscription() I
+confirmReceivedQuestion() +sendQuestion(message : Kafkal ge) [ ~' [+confirmReceivedA () dA (i 3 ge) [~
A 7 e A o
<<Servicelnterface>> <<Senvicelnterface>>
Question Subscription Answer Subscription
Subscriber : O -Enterprise Service O -Subscriber : Answer () -Enterprise Service O
a on & » Bus : Question Subscriber Bus : Answer
uestion Subscriber Notifier Notifier

Yyfqpe 5.7 Enterprise Service Bus Service Interface Diagram

‘Exovv dnpovpyndei ta e&ng Servicelnterfaces:
e  Question Subscription: vinpecia cvvdpoung oto topic QUESTION.
e Answer Subscription: vainpecia cuvdépoung oto topic ANSWER.
IMata ntopandveo Servicelnterfaces, opiCovio téooepo anid Interfaces:

e  Question Notifier: diemaen mov vAomoiei T1g Aettovpyieg subscribe kot
confirmReceivedQuestion kot ypnoipomoovVTAL ATd TO GLVIPOUNTH TNG
epodtnong. Eepdocov opiler ™ ovumepipopd kot to Servicelnterface v
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npaypotonolel, €xovv tn oyéon Realization. Amoteiei tov mdapoyo g
v peciag.

e Question Subscriber: diemaen mov vAomoiel TIC AgtTovpYieg
acceptSubscription ka1 sendQuestion kat ¥ pNGUOTOIOVVTOL OO TO ST LOGIEVTH
¢ epdtnong. Epdoovto Servicelnterface npémel va vrootnpilertn Aettovpyia
avtn, &xovv t oxéon Usage. Aroteiel Tov KoTavOA®TN TNG VN PECTAG.

e Answer Notifier: diera@n mov viomotel T1¢ Aettovpyiec subscribe kot
confirmReceivedAnswer Kot ¥pnoLUOTOLEITAL ATTO TO GVVOPOUN TN TNG OLTAVTNONG.
E@oocov opilertn ovunepipopd kat to Servicelnterface tnv npoypoatonotei, Exovv
™ oyéomn Realization. Arotelel tov mapoyo tngvanpesiag.

e Answer Subscriber: diemaen wmov vAomoiel TG AgtTovpyieg
acceptSubscription kot sendAnswer kot xpnNoLUOTOLEITAL ATTO TO ST LLOGLEVTN TNG
andvinons. Eeoocov 1o Servicelnterface npénel va vrootnpilel T Aettovpyia
avtn, £xovv tn oyéon Usage. Amrotelel TOV KOTAVAA®OTN TNG LI PEGING.

Y1 ovvéyewn opilovtor ot mapokdatm téccepic Roles ota Servicelnterfaces:

e Enterprise Service Bus: 1o microservice mov &VNUEPDVEL TOVG
CLVOPOUNTEG Yo VEO UM VLU TOTOV EPMTNGNG, Y10 AVTO TOV TPOGOIdETUL KOl O
tomog “Question Notifier” ano tig dtemapég Tov £xovv OplLoTEi.

e  Subscriber:to microservice mov kavetl subscribe oto topic QUESTION,
yia 0vTd TOV TPocdideTal kol o TOmog “Question Subscriber” and tig dremapig
OV £Y0VV OPLGTEL.

e Enterprise Service Bus: to microservice mov &VNUEPDVEL TOVG
GLVIPOUNTEC VIO VEO W VLU TUTTOV OTTAVINGNG, Y10 0VTO TOV TPOGOIdETALKAL O
tomog “Answer Notifier” and tig diemagpég mov £xovv oploTel.

e  Subscriber:to microservice mov kavetrsubscribe oto topic ANSWER, v
aVTo TOL TPocdidetal kot o TOmog “Answer Subscriber” and tig diemapEg TOL
£yovv oplotel.

‘Eneita opiovratr tpeig MessageTypes, ot omoiot givalr xpicipot yio v
emkowvovio petafd TOV LVANPEGLOV, Y10 QVTO Kol XPNOIUOTOLEITOL 1 GYEon
Dependency yio tn odvdeon tovg pe TG Asttovpyieg sendQuestion wat
sendAnswer tov d1ETaQOV.

e QuestionMessage: o tOmog UNVOUATOC OVTOC TEPLEYEL Tpia TEdia: TO
gname, to qtext kat to gkeywords, ta oroia €ival 6Aa Strings.

e AnswerMessage: o TOTO¢ UNVOLOTOG AVTAOG Y PN OLULOTOLEITOL ™G TO TEDI0
value yw tov tomo unvopatog KafkaMessage. ITepiéyet tpio media: To answer, 1o
omoio givat tomov string, to questionld, to omoio eivattomov int kot to answerld,
10 omoio givat emiong tomov int.

e KafkaMessage: avtimpoconevel Ta unvOpoTo TOV 31 HoG1eEdOVTAL OTO
Kafka, ta omoia mpémel va eivatl tng popoeng (key, value). Xvvendg, o TOmog
UNvOpatog avtdg teptéyel 600 media: to Key, to omoio gival tomov int kat to
value, o omoio givor tOmov string. Ene1dn 1o medio value mpénel va mepiéyet eite
éva  pnvopa  tomov QuestionMessage 1 éva  tomov  AnswerMessage,
ypnotponoteitar n oxéon Dependency peta&d tovg. O Adyog mov to medio value
dev eivarl tomov QuestionMessage  AnswerMessage eivat exeidn to Kafka
avopével tomo string.
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5.2.2 Service Participant Diagram

Ytn ovvéyxeln, Oa opiotei to Service Participant Diagram yw va
TeEKUNPLOOOHY 0l GLUUETEYOVTEG GTO GUGTNUA, KOOMG KAl Ol OEMAPEC TOV
PN OLLOTOLOVV Y10 EXLLKOV ViDL

<<Participant>> % . <<Participant>> % <<Participant>> ¥ |
T, ) B
Frontend Wi <<SenviceChannel>> |__Enterprise Service Bus _|
<<Service>>

q
: Question Creation - Question Creation q L <<ServiceChannel>> ) <<Service>>
: Question Publishing  Question Publishing
Question Question
Creator Taker Question
Publisher Question
Receiver
<<Participant>> =_“,_
Answers Microservice
<<Request>> e <<Service>>
- Question Getter [] i <<Request>> [-| <<ServiceChannel>> r] AnONer 9
- Question Getter : Answer Publishing “\(_ O/
<<Request>> ] <<ServiceChannel>> . Answer Answer
: Answer Creation 3 > i Receiver
O/ : Answer Creation <<Request>> Fublishex
: Question Subscription
Answer Answer <<ServiceChannel>>
Creator Taker
Question
il a <<Service>>
<<Participant>> =, Quisstion Notifler ] : Question Subscription
-,
Browse Questions Microservice <<ServiceChannel>>
<<Request>> [
: Question Subscription
<<ServiceChannel>> 2
ql % Question
- Show Questions 1 o e i
o ons : Show Questions q L <<Sef hannet i <<Service>>
: Answer [.J 1 : Answer Subscription
Questions Questions \(— O/
Requester Provider A s
Subscriber Notifier

Xynpa 5.8 Microservices Service Participant Diagram

Apyxd opilovtor 6Aot ot Participants tov cuotipotog:

e Frontend Microservice

e Ask Questions Microservice

e Answers Microservice

e Browse Questions Microservice
e Enterprise Service Bus

IN'a «aBe Participant opifovtat ot OVpeg ot omoieg vAomolovv Ta
Servicelnterfaces mov opiotnkav ota Service Interface Diagrams kot
YPNOLLOTOLOVVTIOL TPOKEINEVOL VO TAPEYOVTIOL KAl VO  KOTOVOADVOVTOL
vanpeoieg, kabmg kar to anapoitnra Interface Realizations ka1 Usages mov
VAOTTOLOVV T1G OVTIGTOUYEG OETMAPEC:

I'ta. tov Frontend Microservice Participant opilovtat ta mapokdto:

e RequestPorttomov “Question Creation”: vAomotlel TV KA TAVAA®GT TNG
vanpeciog mov meprypdeer to Servicelnterface “Question Creation”. Méow g
0vpag avtic ypnoponoteital Eva Usage to omoio vAomotleitn diemaen “Question
Creator”.

e Request Port tomov “Question Getter”: viomoiei TNV katavaimon g
v peciogmov mEPLypapeL 1 dtemapn ‘Question Getter’.

e Request Port tomov “Answer Creation”: viomotlel Tv KatovaAmon g
vanpeciog mov meprypapet to Servicelnterface “Answer Creation”. Méocw g
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Bvpac avtng xpnoonoteitatéva Usage 1o omoio vAomotlei tn demapn “Answer
Creator”.

e Request Port tomov “Questions Requester”: viomotlel tTnv KoTavalmon
NG VI peciogmov meptypdeerto Servicelnterface “Show Questions”. Méow tng
0bpag avthg ypnoipomoteitan €vo Usage to omoio vAomolel 1N dlemapn
“Questions Requester”.

I'a tov Ask Questions Microservice Participant opilovtatta mopakdto:

e Service Port tomov “Question Creation”: vAomotlel v mwapoynq g
vanpeciog mov meptypaeetl To Servicelnterface “Question Creation”. Méow g
0vpog avthc ypnoiponoteital éva Realization to omoio viomotel 1 diemapn
“Question Taker”.

e Request Port tomov “Question Publishing”: viomotei tnv katoavaioon
NG VN peciog mov meptypdpet To Servicelnterface “Question Publishing”. Méow
™m¢ 00pac avtng xpnotponoteital évo Usage to omoio viomolel tn diemapn
“Question Publisher”.

I'a tov Answers Microservice Participant opiovtol To Tapakdto:

e Service Port tomov “Question Getter”: viomotlei tqv mapoyn g
vanpeciogmov meptypdpel n diewaen ‘Question Getter’.

e Service Port tomov “Answer Creation”: viomolel tqv moapoyn g
vanpeciog mov meptypdeet to Servicelnterface “Answer Creation”. Méocw g
0vpog avthc ypnolponoteital éva Realization to omoio viomotel T diemapn
“Answer Taker”.

e Request Porttomov “Answer Publishing”: vAomoiei v katavdlowon g
vanpeciogmov meptypaeet to Servicelnterface “Answer Publishing”. Méo ¢
BVpag avtng ypnoponoteitatéva Usage 1o omoio vAomolel tn dtemaen “Answer
Publisher”.

e Request Porttomov “Question Subscription”: vAomoiei tnv KatovdAmon
NG vanpeociog mov meptypaeel to Servicelnterface “Question Subscription”.
Méow g 0vpac avtng ypnoyonoleiton Eva Usage to oroio vAomolei tn demapn
“Question Subscriber”.

I'ta tov Browse Questions Microservice Participant opilovtat ta mopokdto:

e Service Port tomov “Show Questions”: vAomolel TNV mopoyn NG
vanpeciag mov meptypaeet To Servicelnterface “Show Questions”. Méow ¢
00pag avthc xpnotponoteiton éva Realization to omoio viomoiei T diemagn
“Questions Provider”.

e Request Porttomov “Question Subscription”: vAomoiei tnv KoTavGA®ON
NG vanpeociog mov meptypaeel to Servicelnterface “Question Subscription”.
Méow g 0vpac avtng ypnoyonoleiton Eva Usage to oroio vAomoilei tn demapn
“Question Subscriber”.

e RequestPort tomov “Answer Subscription”: viomolei Tnv Katovaimon
¢ vanpeciog mov meptypaeesl to Servicelnterface “Answer Subscription”.
Méow tng 0vpag avtng ypnoonoteitor éva Usage to omoio vAOTOLEL T dlEmOOT
“Answer Subscriber”.

I'a. tov Enterprise Service Bus Participant opiCovtat ta mapokdto:
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e Service Port tomov “Question Publishing”: viomoiei tnv mapoyn g
vanpeciog mov meptypapst to Servicelnterface “Question Publishing”. Méow ¢
00pag avthc xpnotpomoteiton éva Realization to omoio viomoiei T diemagn
“Question Receiver”.

e Service Port tomov “Answer Publishing”: viomoiei v mapoyn g
vanpecioagmov meptypaeet to Servicelnterface “Answer Publishing”. Méow ¢
00pog avthc xpnoiponoteital éva Realization to omoio viomotel T diemapn
“Answer Receiver”.

e Service Port tomov “Question Subscription”: vlomotei tnv mapoyn g
vanpeciog mov meptypapet to Servicelnterface “Question Subscription”. Méow
™G 0bpag avthg ypnotponoteitan évo Realization to omoio viomotei tn diemapn
“Question Notifier”.

e Service Port tomov “Answer Subscription”: vlomotei tnv mapoyn g
vanpeciog mov meptypdeet to Servicelnterface “Answer Subscription”. Méow
¢ 0bpac avthc ypnotponoteitan évo Realization to omoio viomotei tn diemapn
“Answer Notifier”.

Iivetaitmavtod n gpnon tov ServiceChannel, epdcov ta Request Ports givat
ovuPfotd kat propovv va evwbodv ue ta Service Ports cbpeova e tig ocvuvonkeg
mov vmapyovv otn cerida 64 tov specification [1]. Tvykekpipuéva, tnv 30
ocvvOnKn:

«To Request ka1t to Service &yovv cvpPatéc avaykes Kol KOV OTNTES
avtiotoya. Avtd onpoaivelmog to Service npéneitva tapéyetéva Operation yuo
kGBe Operation mov ypnoiponoteital péow tov Request, to Request mpénel va
napéyel éva Operation yia xaBe Operation mov ypnoiuonoteitatr p€cw TOL
Service, Kol Ta TPOTOKOALA Y10, TO TMG Ol LKOVOTNTEG eivat tkavEG HeTa &l Tov
Request kat tov Service.»

5.2.3 Service Contract Diagrams

Ytn ovvéyewa, 0o opiotovv ta Service Contract Diagrams yw va
TEKUN PLOBOVV o1 supPVieg peTah TOV GUUUETEYOVTI®OV GTO GVUCTN LA, Y10 KAOE
ServiceContract onpovpyeitar kot éva Sequence Sub Diagram yio va
Tekunplodel tepattépo n oA AETdpacn LETAED TOV GUUUETEXOVTI®OV:

"o v vanpecia Ask Questions dnuiovpyeital 1o TopakdT® dStdypo o
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_,"‘-_‘_'"-.___- ‘_.-"'_-_""--_E
7 <=<ServiceContract>> F} - ~ 7 =<ServiceContract>> r_ﬂ' -y
- g - - L ~
- Question Creation Contract \ - Question Publishing Contract

L o e e e e m - — - = - e m e e e m e m e — - == EY
I A / N
f -creator : » -service bus : |
I - O -taker : | -publisher : () 0 |
Question — . | . Question
\ B Question Taker ;N Question — /
\ i , N Publisher S y
A ’ N ’
~ ~
s -
= ~ - = ~ gl
~ - - - ~ ~ - ol
<<Provider=> ( <<Provider=> (
Question Taker Question Receiver
+createQuestion(guestion : QuestionMessage) +publishQuestion(message : KafkaMessage)
AN AN
I
! .
<<Consumer>> <<Consumer>>
Question Creator Question Publisher
+confirmCreatedQuestion() +confirmPublishedQuestion()

Xynpa 5.9 Ask Questions Service Contract Diagram

To mopandve diaypappa opiler dvo ServiceContracts, éva yio v
vanpecio dnuiovpyiog epdtnong (Question Creation Contract) kot éva yia ™
dnpocigvon epadtnong (Question Publishing Contract).

1o Question Creation Contract, opifovtol 600 poéAotl pe TOHTOVE TOV OopilovTat
o¢ demapés oto Ask Questions Service Interface Diagram:

e creator, pe tomo Question Creator
e taker, pe tomo Question Taker

Y10 Question Publishing Contract, opifovtat dvo porot pe THmOVE TOV ETioNg
opilovtal g diemapéc oto Ask Questions Service Interface Diagram:

e publisher, ue tomo Question Publisher
e service bus, pe tomo Question Receiver

Eniong, yia kabe ServiceContract dnpiovpyeitar évag Provider kot évog
Consumer Tov avTIeTo1X0VV GTOVG POAOVE TOV £YO0VV OPLOTEL.

I'ta to Question Creation Contract éxovv dnpiovpyn0ei:

e Provider: Question Taker
e Consumer: Question Creator

I'ta to Question Publishing Contract éxovv dnpiovpynOei:

e Provider: Question Receiver
e Consumer: Question Publisher

E@o6cov kot 6T1c V0 TEPITTAOGELS EKEIVOC TOV EKKIVEL TNV ENMIKOLVOVIN EIvol O

Consumer, dnuiovpyeitatr éva Dependency and tov kabe Consumer otov
avtiotoyo Provider.

44



AxolovBolv ot meptypaeéc kat ta. Sequence Sub Diagrams tov mopandve
ServiceContracts. Ot mepiypaég opilovv tov 1pdmo emikovoviag petad tov
CLUUETEYOVTOV GTO GULUPOANIO, KAVOVTOG TIS ATOPOITNTEG AVAPOPES GTOVG
TOTTOVG UNVVpdTOV Tov opiotnkav oto Ask Questions Service Interface Diagram
KOl To TEPLEYOUEVE TOVG, £TGL MGTE VO LAOTOIN 000V 01 {NToVHEVESG AELITOVPYIEC.
Ta Sequence Diagrams dnutovpyovvtalr g Sub Diagrams tov avtictoywmv

ocvpuPoraiwv kot emtdetkviovy TNV aAANAenidpaon Leta &l TV pOA®V IOV £) 0LV
oplotet.

Description:

This contract is created for and used in conjunction with the Question Creation service.
The taker : Question Taker is the Provider and the creator : Question Creator is the Consumer.

Terms:

1. The creator : Question Creator will
implement createQuestion{question : QuestionMessage) by sending an HTTPS POST
Request to the taker : Question Taker.

2. The HTTPS Request must have a body that contains a QuestionMessage in JSON
format and the members gname : string, gtext : string must exist and not be null, atherwise
the creator : Question Creator will receive a validation error.

3. The taker : Question Taker will implement confirmCreated Question{) by replying to the
HTTPS Request with one of the following status codes:

# 200 if the message is valid.

# 400: if there was a validation error (at least one of the members gname : siring, gtext : siring
was undefined or null).

# 500 if there was an internal server error.

This communication is also documented in the Question Creation Contract Sequence Diagram.

Xynpa 5.10 Question Creation Contract Description

creator : taker :
Question Question
Creator Taker

|
|
|
| 1: createQuestion(question : QuestionMessage)

 —

>

D,

1.1: errorMessage()

e b T T

1.2: confirmCreatedQuestion()

L
| T
| |
| |
| |
I I

Yyfqpe 5.11 Question Creation Contract Sequence Diagram
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Description:

This contract is created for and used in conjunction with the Question Publishing service.
The service bus : Question Receiver is the Provider and the publisher : Question Publisher is the
Consumer.

Terms:

1. The publisher : Question Publisher will send a message to
the service bus : Question Receiver. The message that will be sent must be a KafkaMessage
that contains a unigue key : int and a value : string that contains a QuestionMessage
the publisher : Question Publisher has received.

2. In case the service bus : Question Receiver doesn't receive the message, an error is logged.

Conditions:

1. The publisher : Question Publisher must be connected to the service bus : Question Receiver

which is a Kafka broker and send a message to the topic "QUESTION".

This communication is also documented in the Question Publishing Contract Sequence Diagram.

Yynpa 5.12 Question Publishing Contract Description

publisher : service bus : Question
Question Publisher Receiver
T I
| |
| 1: connect |
| () p
alt
1.1: error()
< ]

1.2: acceptConnection()

<, ,,,,,,,,,,,,,,,,,,,,,

2: publishQuestion{message : KafkaMessage)

F——————

alt

2.1: errorMessage()

< —————— e

2.2: confimPublishedQuestion()

—— =1

——r -t

Xynpa 5.13 Question Publishing Contract Sequence Diagram

o v vanpecio ANSWETS dMUIOVPYEITALTO TAPAKAT® SLAYPOLLUOL:
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- <<ServiceContract>> 0 + "
L

4 Question Getter Contract ~
A . N
[ \
{ -requester -provider: () J
\ — | Question ’
N Getter v
~ - >
-
RSSO e N e - /ﬂ e e )
= <<ServiceContract>> lﬁl_i ., == =T <<ServiceContract>> g'_i T
-~ ~ -~ S
< Answer Creation Contract ~ Fe Answer Publishing Gontract ~
P N P A
f \ / A\
[ -creator : Answer (7) -taker : Answer  (0) ] | -publisher : O -service bus : @) )
\ Creator Taker ’ \ Answer Publisher — Answer Receiver /
N N ; N . J
= ~ - ol g ~ -~ - - g
~_ - ~_ _ -
<<Provider>> <<Provider>> C
Answer Taker Answer Receiver
+createAnswer{answer : Answer) +publishAnswer(message : KafkaMessage)
AN i
I I
\ |
<<Consumer>> ( <<Consumer>>
Answer Creator Answer Publisher
+confirmCreatedAnswer() +confirmPublishedAnswer()

Yyfqpa 5.14 Answers Service Contract Diagram

To mapandve diaypappa opiler tpia ServiceContracts, éva yio v
vnpecia dnuovpyiag andavimong (Answer Creation Contract), éva yia ™
dnpocigvon ardavinong (Answer Publishing Contract) kat éva yia tn ANyn pog
epdtnong (Question Getter Contract).

¥to Answer Creation Contract, opiovtai 800 porot pe TOTOVE ToL opilovTal g
diemapéc oto Answers Service Interface Diagram:

e creator, ue tomo Answer Creator
o taker, pe tomo Answer Taker

¥to Answer Publishing Contract, opifovtot 6vo porotl pe THTOVG TOL €mioNg
opilovtal wg dremapéc oo Answers Service Interface Diagram:

e publisher, pe tomo Answer Publisher
e service bus, pe tomo Answer Receiver

Yto Question Getter Contract, opiovtatl Vo porol, €K T®V 0ToiOV PLOVO €VOG
éxel Tomo mov opiletatl og demapn oto Answers Service Interface Diagram,
eQPOCOV TEPLY PAPEL LOVOS PO EMIKOIVOVID:

e requester
e provider, pe tomo Question Getter

Eniong, yia kaBe ServiceContract mov dnpiovpyndnke yra Servicelnterface,
dnuiovpyeitar évag Provider kot évag Consumer mov aviietoryovy 6Toug pOAoVg
OV £X 0LV OPLOTEL.

I'ta. to Answer Creation Contract £yovv dnpiovpyndei:

e Provider: Answer Taker
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e Consumer: Answer Creator

I'ta to Answer Publishing Contract £yovv dnptovpyn0ei:

e Provider: Answer Receiver
e Consumer: Answer Publisher

E@pocov ka1 ot1g 800 mepImTOoELS EKEIVOC TOV EKKIVEL TNV emikolvmVvia eivat o

Consumer, dnpovpyeitar évo Dependency and tov kabe Consumer otov
avtiotoyo Provider.

AxohlovBolv o1 Teplypapég kot Tao Sequence Sub Diagrams tov mapandvo
ServiceContracts. Ot mepiypapéc opilovv tov Tpdmo emikovoviag petad tov
CLUUETEYOVTOV GTO GULUPOANIO, KAVOVTOG TIS ATOPOITNTESG AVAPOPES GTOVG
TOTOVG UNVLRATOV TOVv opicTnkay 6to Answers Service Interface Diagram kot
T TEPLEXOUEVA TOVG, £TCL OOTE vV VAOTOoI 0oV o1 {ntovuevec Asttovpyies. Ta
Sequence Diagrams onuiovpyovvior g Sub Diagrams tov avtictoywmv

ocvuforaimv Kol ET1OEIKVOOVV TNV AAANAETIO pacn LETALD TV pOA®Y TOL £Y 0LV
oplotet.

Description:

This contract is created for and used in conjunction with the Answer Creation senvice.
The taker : Answer Taker is the Provider and the creator : Answer Creator is the Consumer.

Terms:

1. The creator : Answer Creator will implement createAnswer(answer : Answer) by sending an
HTTPS POST Requestto the taker - Answer Taker.

2. The HTTPS Request must implement an Answer by having a body that contains
an answer : string in JSOM format and the parameters containing a member "id” that is used as
a guestionld : int. Both must exist and not be null, otherwise the creator : Answer Creator will
receive avalidation error.

3. The taker : Answer Taker will implement confirmCreatedAnswer() by replying to the HTTPS
Requestwith one of the following status codes:

& 200:ifthe message is valid.

& 400: ifthere was a validation error (at least one of the members guestionld : int, answer : string
was undefined or null).

& 500 ifthere was an internal server error.

This communication is also documented in the Answer Creation Contract Sequence Diagram.

Tynpa 5.15 Answer Creation Contract Description
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creator : taker :
Answer Answer
Creator Taker

.

1: createAnswer(answer : Answer)

alt

1.1: errorMessage()

< _______________________

1.2: confimCreatedAnswer()

-1——A
-+ —1

Xyfqpe 5.16 Answer Creation Contract Sequence Diagram
Description:

This contract is created for and used in conjunction with the Answer Publishing service.
The Answer Receiver is the Provider and the Answer Publisher is the Consumer.

Terms:
1. The publisher : Answer Publisher will send a message to the service bus : Answer Receiver.
The message that will be sent must be a AnswerMessage that contains a key : intand
a value : string that contains an Answer the publisher : Answer Publisher has received.
2. In case the service bus : Answer Receiver doesn't receive the message, an error is logged.
Conditions:
1. The publisher : Answer Publisher must be connect to the service bus : Answer Receiver
which is a Kafka broker and send a message to the topic "ANSWER".

This communication is also documented in the Answer Publishing Contract Sequence Diagram.

Xynpa 5.17 Answer Publishing Contract Sequence Diagram
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publisher : service bus :
Answer Answer
F'ubllisher Rec?iver

| |

| 1: connecty() |

o
alt
1.1: error()
P L
1.2: acceptConnection()

<_ ________________________
a
| L
| |
| 2: publishAnswer(message : KafkaMessage) |

pl
alt
2.1: errorMessage()
.<_ ________________________
2.2: confirmPublishedAnswer()

<
|
| L
I |
| T
| |
| |
| |
1 |

Yynpa 5.18 Answer Publishing Contract Sequence Diagram
Description:

This contract is created for and used in conjunction with the Question Getter interface.

Terms:

1. The requester will implement a getQuestioniguestionld : int) by sending an HTTPS
GET Requestto the provider : Question Getter.

2. The HTTPS Request must contain a member "id™ in its parameters that is of type int
andis used as a guestionld.

3. The provider : Question Getter will reply to the HTTPS Request with one of the
following status codes:

& 200: ifthe message is valid, and will also return the guestion (QuestionMessage) that
was requested.

& 404: ifthe question doesnt exist.
& 500 ifthere was an internal server error.

This communication is also documented in the Question Getter Contract Sequence Diagram.

Tyfqpe 5.19 Question Getter Contract Description
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requester provider :
Question
Getter

|
|
|
|
1: getQuestion(guestionid : int) :

alt

1.1: errorMessage()

<_ ___________________________

1.2: QuestionMessage

<_ ___________________________

Tyfqpe 5.20 Question Getter Contract Sequence Diagram

"o v vanpecio B rowse Questions dnpiovpyeital 1o Tapakatm S1AypoppLL:

—_ T e
—
—

- <<ServiceContract>> r_Jl_jr -~
L1}

-~ ~ <<Provider>>
< Show Questions Contract ~ Questions Provider
/ 2 e O e A \ +requestQuestions(pageMNumber : int)
[ -requester : () -provider: () /T\
\ Questions —| Questions y .
\ Requester Provider <<Consumer>>
N y Questions Requester
- - _ - +retumQuestions()

Xynpa 5.21 Browse Questions Service Contract Diagram

To mapandve didypappa opilel éva ServiceContract, yia tnv vanpeocio
npoPfolfc epotnoewv (Show Questions Contract).

¥to Show Questions Contract, opilovtai 00 pérot pe TOToVg Tov opilovTatl g
demapéc oto Browse Questions Service Interface Diagram:

e requester, pe omo Questions Requester

e provider, pe tomo Questions Provider

Eniong, dnuiovpyeitar évag Provider kat évag Consumer mov avTieToryovy
6TOVG POLOVG TOV £XOVV OPLGTEL.

e Provider: Questions Provider
e Consumer: Questions Requester
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Epocov ekelvog mov exkivel tnv emikotvovia eivor o Consumer, dnuiovpyeitot
éva Dependency and tov Consumer otov Provider.

AxoAlovBolv ot meptypa@éc kat Ta. Sequence Sub Diagrams tov napondve
ServiceContracts. Ot mepiypapég opilovv tov Tpdmo emikovoviag petad tov
CUUUETEYOVTOV GTO GLUPOAAL0, KAVOVTAG TIG OTOPOITNTES OVAPOPEG GTOVG
TOTOVC unvupdtomv mtov opiotnkav oto Browse Questions Service Interface
Diagram kot ta mepleyOpevd Toug, €101 ®GTE va vAomolnodv ot {ntodueveg
Aertovpyieg. Ta Sequence Diagrams smuiovpyovvtar og Sub Diagrams taov

avtiotolyywv cvpforaimv Kot emnideikvoovy TNV aAinienidpaon petald Tov
pOL®V TOV £X0VV OpPLoTEL.

Description:

This contract is created for and used in conjunction with the Show Questions service.

The provider : Questions Provider is the Provider and the requester : Questions Requester IS
the Consumer.

Terms:

1. The reguester : Questions Requester will
implement requestQuestions(pageMumber : int} by sending an HTTPS POST Request
to the provider : Questions Provider.

2. The HTTPS Request must have a body that contains an integer "pageMNumber” in
JS0OM format.

3. The provider : Questions Provider will implement returnCuestions() by replying to the
HTTPS Request with one of the following status codes:

@ 200: ifthe message is valid and will also return all the questions (list
of QuestionMessage) that exist in the page that was requested.

& 404 ifthe page doesnt exist (invalid pageMumber).

& 500 ifthere was an internal server error.

This communication is also documented in Show Questions Contract Sequence Diagram.

Tyfqpe 5.22 Show Questions Contract Description

requester : provider :
Questions Question
Requester Provider

1: requestQuestions{pageNumber)

e ——

alt

1.1: errorMessage()

1.2: returnQuestions()

———t———
—— 1=

Yyfqpe 5.23 Show Questions Contract Sequence Diagram
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I'ta. to Enterprise Service B us énpovpyeiton 1o Tapokatm d10yPoLLua.:

—_— - — —

- ) =
~ 7 <<ServiceContract>> ‘]J_:'_l‘“ .

—

- . =
~ 7 <<ServiceContract>> -El“ ~

~ re
4 Question Subscription Contract : N 4 Answer Subscription Contract > N
L —————————————— \ L —————————————— *
£ . ! \
[ -subscriber : () -notifier - (7) )| -subscriber () -notifier : () |
\ Question Question \ : Answer —— Answer
\ Subscriber Notifier p S Subscriber Notifier y !
h 7 » /
~ ~ ~ -
~ - _ — ~ - N _ -
<<Provider>> <<Provider>>
Question Notifier Answer Notifier
+subscribe(topic : string) +subscribe(topic : string)
+confirmReceivedQuestion() +confirmReceivedAnswer()
A AN\
| |
<<Consumer>> C <<Consumer>>
Question Subscriber Answer Subscriber
+acceptSubscription() +acceptSubscription()
+sendQuestion(message : KafkaMessage) +sendAnswer(message : KafkaMessage)

Yynpa 5.24 Subscription Service Contract Diagram

To mapamave didypappa opiler dvo ServiceContracts, éva yio v
vanpecio cvvdpoung oto topic QUESTION (Question Subscription Contract) kot
éva yio TNV vanpecio cvvépoung oto topic ANSWER (Answer Subscription
Contract).

¥to Question Subscription Contract, opiovtatr 800 poAiot pe TOTOVLG TOL
opilovtal og diemapéc oto Enterprise Service Bus Service Interface Diagram:

e subscriber, pe tomo Question Subscriber

e notifier, pe tomo Question Notifier
¥to Answer Subscription Contract, opiCovtat 800 porotl pe THTOVG TOV ETIONG
opilovtal og diemapéc oto Enterprise Service Bus Service Interface Diagram:

e subscriber, ue tomo Answer Subscriber

e notifier, pe tomo Answer Notifier

Eniong, yia kaBe ServiceContract dnupiovpyeiton évag Provider kat évog
Consumer mov avTioTol oVV 6TOVG POLOVG TOV £X0VV OPLOTEL.

I'ta. To Question Subscription Contract éyovv énpovpynbei:

e Provider: Question Subscriber
e Consumer: Question Notifier

I'ta to Answer Subscription Contract éxovv dnpiovpynOei:
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e Provider: Answer Subscriber
e Consumer: Answer Notifier

Epocov kot 611c V0 mepnTdoelg ekeivog mov eKKIVEL TNV entkolvovia givol o
Consumer, dnupovpyeitar évo Dependency and tov kabe Consumer otov
avtiotoyo Provider.

AxoAlovBovv o1 Teprypaég kat ta Sequence Sub Diagrams tov napomndve
ServiceContracts. Ot wepry paéc opifovv tov TpoOTo enikovmviog petagd tov
CUUUETEYOVTOV GTO CLUPOAALO, KAVOVTAG TIC OTOAPOITNTES OVAPOPEG GTOVG
TOTOVC UNVVpaTteY Tov opictnkav cto Enterprise Service Bus Service Interface
Diagram kot ta mepleyOpevd Tovg, €161 doTe Vo, YAoToinBovv ot {ntovdueveg
Aertovpyieg. Ta Sequence Diagrams dnuiovpyodvtal og Sub Diagrams tov
avtictolyywv cvpuforaiov Kot emnideikvoovy TNV aAinienidpaon petald tov
POL®V TOV €Y O0VV OPLGTEL.

Descripfion:

This contract is created for and used in conjunction with the Question Subscription service.
The Question Notifier is the Provider and the Question Subscriber is the Consumer.

Terms:
1. The subscriber : Question Subscriber will subscribe to the topic '"QUESTION'.
2. The subscriber : Question Subscriber receives any new KafkaMessage that is published.
That message will contain a QuestionMessage in value : string.

Conditions:

1. The subscriber : Question Subscriber must be connected to the notifier : Question Motifier
which is a Kafka broker.

This communication is also documented in the Question Subscription Contract Sequence Diagram.

Yynpa 5.25 Question Subscription Contract Description
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subseriber : Question Subscriber nofifier : Question Motifier

f
|
i
’J_

1: connect()
alt
1.1: eror)
< ________________________
1.2: acceptConnection()
< ________________________
L
|
| 2: subscribe('QUESTION")
: g
alt
2.1:emor()
{ ________________________
2.2: acceptSubscription()
<
T T
IoopJ ! i
I < 3: sendQuestion(message : KafkaMessage) |
alt
3.1: erorMessage()
________________________ }
3.2: confimReceivedQuestion()
g
T T
| |
} }
I |
I |
| |

Yyfqpo 5.26 Question Subscription Contract Sequence Diagram

Description:

This contract is created for and used in conjunction with the Answer Subscription service.
The Answer Notifier is the Provider and the Answer Subscriber is the Consumer.

Terms:
1. The subscriber : Answer Subscriber will subscribe to the topic 'ANSWER'.
2. The subscriber : Answer Subscriber receives any new KafkaMessage that is published. That
message will contain a AnswerMessage invalue : string.

Conditions:
1. The subscriber : Answer Subscriber must be connected to the notifier : Answer Motifier
which is a Kafka broker.

This communication is also documented in the Answer Subscription Contract Sequence Diagram.

Tynpa 5.27 Answer Subscription Contract Description

55



subscriber : Answer Subscriber

notifier : Answer Notifier

[
|
| 1: connect()
1

[

|

|
b.J_

alt

- ———

1.2: acceptConnection()

< _______________________

2: subscribe{ANSWER!")

Y
-——1

2.2: acceptSubscription()

loop )

1 ——|—

3: sendAnswer{message : KafkaMessage)

alt

3.1: errorMessage()

_______________________ }

3.2: confirmReceivedAnswer)

-
|

|

|

[

|

T

|

|

Tyfqpe 5.28 Answer Subscription Contract Sequence Diagram

5.2.4 Services Ar

Téhog, 0o oprotei to Services Architecture Diagram, to omoio Oa d&i&el v
OPYLITEKTOVIKY] TOL GCLGTNUOATOG, ONAAON TNV aAAniemidpacn petald TV

chitecture Diagram

CUUUETEXOVTOV, [LE X prion Tov ServiceContracts mov £yovv opilotei:
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_ T - Microservices Architecture -
Pt e -
- ~
- — — > -
P ~ P—
P ’ 7 Question N taker -Ask QUQ“P"S : ~
y \ Creation j------="="- Ask Questions » - =~ .
e ~ Contract ~ Microservice publisher 7 :Question ™~ N
., o= FtTTTmmmos | Publishing ) N
-
£ &2 N _Contract ~ N
/ L == Pag . \
£ creator , LT~ - ~ . service bus N
< : Answer aker o TArewer ™~ . S~ \
——————————————— ) A
-Frontend : creator Creation -Answers: | publisher Pubr;iz::\r o SIS T -Katka :
Frontend . Contract Answers Contra 4 . / Enterprise
Microservice - - Microservice = (gl ) Service Bus
_ _fequester _ subscriber iy
N Tte-ll provider. ~ R it o
Tesn == - < :Question ~ s !
\ =~ ~ - " .
* requester 4 @i P | Subscription ) pa e .
\ ~ . b
\‘\ = ‘_Cunlracif - \C_(:ntr_act’ “ /" notifier!
—_ - ’ i
\ N e 1
\ . 7 5
N e T /’Q—S{'-\‘J u
N Y :Show : Question ™ - == 1
N (. ! Subscription s Answer ™ I
~ I ipti
N Subscription
~ \ _Contract ’ -~ Contract ~ \
< ~wonrae 7 subscriber ,© = — ~ Contract ~ p
~ - Tte-l P mooeeIETT T -
~ B A Aty -
e provider -Browse Questions FEEIE _od
e - : Browse Questions _ -
- Microservice __aud
~ _ _ -
, . . . . .
Yynpa 5.29 Microservices Services Architecture Diagram
113 : :
Microservices

Anpovpyeitar  to  ServicesArchitecture pe  Ovopa
Architecture”. Mg Bdomn tovg Participants Tov £€xovv opiotei oto Microservices
Service Participant Diagram, éyovv opiotei 5 Internal Participants:

Frontend, pe tomo Frontend Microservice

Ask Questions, ue tomo Ask Questions Microservice
Answers, pe tomo Answers Microservice

Browse Questions, pe tomo Browse Questions Microservice

Kafka, ue tomo Enterprise Service Bus

[ J
Mapakato avaivovtor o collaboration peta&d tovg:

Meta&v Tov Frontend kot tov Ask Questions
e Tivetaiypnon tov Question Creation Contract, ue to Frontend va
naipvel To poro tov creator kot to Ask Questions va maipvel to péro tov taker.

Meta&v Tov Frontend kot tov Answers
I'ivetar yprion tov Answers Creation Contract, pe to Frontend va

([ ]
Taipvel To poro Tov creator kat to Answers va maipvetto poro tov taker.
Iivetaiypnon tov Question Getter Contract, ue to Frontend va maipvel

[ ]
10 pOAO TOL requester ka1 to Answers va maipvel To poro tov provider.

Meta &0 tov Frontend kot tov Browse Questions
e Tivetarypnomn tov Show Questions Contract, ue to Frontend va maipvet
10 pOAO TOL requester kat to Answers va maipvel to poro tov provider.

Meza &0 tov Ask Questions kat Tov Kafka
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e Tivetaiypnon tov Question Publishing Contract, ue to Ask Questions
va maipvel To poro tov publisher kot to Kafka va maipvel to poro tov service
bus.

Meta&D tov Answers kot tov Kafka

e Tivetailypnon tov Answers Publishing Contract, ue to Answers vo
naipvel o poro tov publisher kot to Kafka va maipvet to poro tov service bus.

e Tivetaiypnon tov Question Subscription Contract, pe to Answers va
naipvel to poro tov subscriber kai to Kafkava maipvetto poio tov notifier.

Meta &0 tov Browse Questions kot tov Kafka

e Tivetaiypnomn tov Question Subscription Contract, ue to Answers vo
naipvel to poro tov subscriber kat to Kafkava maipvetto poio tov notifier.

e Tivetailypfon tov Answer Subscription Contract, ue to Answers vo
naipvel to poro tov subscriber ka1 to Kafka va maipvetto pdio tov notifier.
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Kepdloio 6

Evomoinon ue blockchain ug ypnion tmc
texunpioong SoaML

6.1 Xvyypaoen'EEvnvov Xvpfoiaiov

To é&vmvo cvpPorato mov Ba ypnoipomomBei yperaleton va pmopel va
amofnkeboel TI¢ TANpo@opiec Tov €ival amapaitnTes Yo TIG AELTOVPYIES TG
vanpeociog Graphs, dnAadn tig AéEeic-kAed1d, Tov aplOud Tov pOTNOoEOV Kot
Tov aplOpnd Tov anaviioeov avd pépa. Eniong mpénet va €yl cuvaptnoelg mov
Vo EMLTPETOVY TNV TPOGOHNKN KAL TNV AVAKTNGT TANPOQOPLOV aLtd TO GLUPOANO.
2VVET MG ONUOVPYEITALTO TAPAKAT®O GLUPOAN0:

// SPDX-License-Identifier: MIT
pragma solidity ~0.8.7;
import "./Strings.sol";

contract Graphs {
using Strings for string;

// state variables
struct Day {
string[] keywords;
uint questions;
uint answers;
uint noKeywords; // number of questions that don't have keywords

}

// map a uint that represents date to a custom struct
mapping (uint => Day) daysStorage;

// add keywords, question, answers, noKeywords

function addToDay (uint date, string newKeywordsString, wuint
newQuestions, uint newAnswers, uint newNoKeywords) {
require (date % 86400 == 0 , "Date given must have a time of
00:00:00.");

// keywords are given

if (bytes (newKeywordsString) .length != 0) {
require (newQuestions >= (newNoKeywords + 1), "The number of questions
doesn't match the sum of questions with and without keywords.");
string/(] newKeywords = newKeywordsString.split(",");
// add new keywords to day
for (uint i = 0; i < newKeywords.length; i++) {

daysStorage[date] .keywords. push (newKeywords [1]) ;

}
}
else {

require (newQuestions >= newNoKeywords, "The number of questions

doesn't match the sum of questions with and without keywords.");

}
// update questions/answers/noKeywords number
daysStorage[date] .questions += newQuestions;
daysStorage[date] .answers += newAnswers;
daysStorage[date] .noKeywords += newNoKeywords;
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// get (keywords, questionsPerDay, answersPerDay) for a period of time
(dateFrom, DateTo)
function getDays(uint dateFrom, uint dateTo)

(string/(] keywords, uint][] questions, uint[]
answers, uint][] noKeywords) {
require (dateFrom % 86400 == , "First date given must have a time of
00:00:00");
require (dateTo % 86400 == , "Second date given must have a time of
00:00:00");

require (dateFrom <= dateTo , "Second date given must be the same or
later than the first date");

uint totalDays = ((dateTo - dateFrom) / 86400) + 1;

// get number of all keywords that will be returned to create fixed
size array
uint keywordsSize = 0;
for (uint tempDate = dateFrom; tempDate <= dateTo; tempDate += 86400) {
keywordsSize += daysStorage[tempDate].keywords. length;
}

// define accumulators to return

keywords = new string[] (keywordsSize) ;
questions = new uint([] (totalDays) ;
answers = new uint[] (totalDays);
noKeywords = new uint[] (totalDays);

// add (all keywords)/(questions per day)/(answers per day)/ (noKeywords
per day) to return arrays
uint keywordsIndex = 0;
uint dayIndex = 0;
for (uint tempDate = dateFrom; tempDate <= dateTo; tempDate += 86400) {
for (uint k = 0; k < daysStorage[tempDate] .keywords.length; k++) {
keywords [keywordsIndex++] = daysStorage[tempDate] .keywords[k];
}
questions[dayIndex] = daysStorage[tempDate] .questions;
answers [dayIndex] = daysStorage[tempDate].answers;
noKeywords [dayIndex++] = daysStorage[tempDate] .noKeywords;
}

return (keywords, questions, answers, noKeywords) ;

Apyikd, To Tapandve couforato ypnotponolei pio fipiiodnkn [35] mov
anlomotlel tnv ene&epyacia string, epodcov 1 Solidity dev mpocpépet avtiotoyn
Aertovpyia. ‘Eva petovéktnpo tng xpnong pag tétotag Piprtodnkng eivor to
avénuéva é£oda oe gas [36].

Mo v amoBnkevon tov dedopévov ava nuépa, dnuiovpyeital o dSoun
JEJOUEVOV TOV TEPLEYELTIG ATAPOiTNTES TANPOPOpiec Kal opileTatéva mapping
and uint og avtn ™ doun. O Adyog mov ypnoipomoteitol Uint eivatl emeldn M
Solidity dev vmootnpiler muepounvieg, emopéveg OAEC Ol MUEPOUNVIES
puetatpémoviatl o€ ypovo Unix (apbuodc devteporéntov and tnv 11 lavovapiov
1970). ' va Agttovpyei cmoTd TO Mapping avtd, ot 300 GLVOPTNGELS TOL
ocvpporaiov emitpémovy povo nuepounvieg mov £xovv ypovo 00:00:00, dniaon
eivar molanrdoia tov 86400, arAdidc To Mapping € Oa yivotav cooTd Kot yio
va yiveL avAKTNGN TOV TANPOQOPLOV piac pépac Ba énpene va eleyyBobv OAa ta
devTepPOLETTO Plag HEPAGS, TO Omolo eival vworoyloTikd fapd, axpelacto Kot
odnyel oe avEnuéva k6ot GE gas.
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Y1t ovvéyeta, opilovtat ot dvo ocvvaptnioelg addToDay kol getDays, mov
EKTELOVV TNV ATOONKEVGON TANPOPOPLOV GE [0 LEPOA KOL TNV OLVAKTNGT TOVS Yla
uta wepiodo, avriotorya. Kapio and avtéc dev opiletar og payable, wotdco n
ovvaptnon addToDay emefepydletar string kot amoBnkeder mAnpo@opia,
emopévog eival arapaitnmm n xpnon ETH ywa tqv tinpopn tov gas fees. H
cvvaptnon getDays propel va ypnotponondei yopic ETH.

Téhog, ypnotwpomoteiton to Infura yia va yiver deploy otn 61eb6vvon
0x292BC609f99h1FeObEBf89ed5C6bCB3B27¢796dB [37] kat yio kAncelg Oa
ypnoiporondeito endpoint mov Tpocpépetan:
https://mainnet.infura.io/v3/515fa7c9a7bc4f2a90bchca9a0e94eal.

6.2 Blockchain Service

Oa dnuiovpyndei n vanpesia Blockchain, mov o okondg tng Oa givor vo
npocbéter mAnpopopiec oto blockchain ypnoiponoidviagto éEvavo cvpforato.
Oa eivatr éva Node project to omoio Oa eivar katavaiotig Kafka kot 6o
YPNOLHLOTOLEL TNV TANpOoPopia Tov Ba katavaldvel and to Service bus yia va
KaAgi T ovvaptnon addToDay tov cvpforaiov, emopévag eivarl éva eidog oracle
(software, inbound).

[Tpokelpévoy va mpoaypatomondei 1 6T oLVIECSN KOl KOTOVAA®MON
TANpoPopiag amwd To Service bus, Ba ypnotponombein texunpioon SoaML wov
nponynOnke. Tvykekppéva, Oa yiver yprion tov Subscription Service Contract
Diagram (Zynqpa 5.24) kot 6Aov tov nepieyonévov tov (Zynuata 5.25, 5.26,
5.27, 5.28), kabdg ka1 n tAnpoeopia yio tnv vanpecio tov Oa ypnotpomombel
KOl TOV TUTTO UNVUUATOV Tov vrootnpifoviol 6€ avTnV, n omoia VITAPYEL GTO
Enterprise Service Bus Service Interface Diagram (Zynuoa 5.7). Eniong, 6a
ypnoipomonfovv ta Microservices Service Participant Diagram (Zynuo 5.8) kot
Microservices Services Architecture Diagram (EZyxnuo 5.29) yio mepattépm
KOTOVONOT TNG OPYLTEKTOVIKNG TOV GLGTNUATOC Kal tn O€om mov mpémel va Eyet
N Kolvovplo LVINPECTaL.

Youpovo pe to Enterprise Service Bus Service Interface Diagram (Zyfuo
5.7), otvrnpeociecmov tpoceépovtateivarn Question Subscription kot Answer
Subscription, ot omoieg ka1 Ba ypnoponombodv. Ocov aEopd TNV APYLTEKTOVIKA
™G YXPNONG TOV VLANPECIOV TOV VEOL ovupetéyovia, Ba pordler pe 10
ovppetéyovta Browse Questions Microservice cto Microservices Service
Participant Diagram (Zynqua 5.29), oniadn Oo ypnoipomolel t1¢ 2 avTEg
vanpecieg pe tov 1010 tpoémo. Ta unvopata mov Ba Aappdvovtar eivatl ta
KafkaMessage mov mepiypdeovtatl kat oto medio value mepiéyovv 1ovg THTOVS
UNVOUAT®V:

e QuestionMessage, oe mepintmon xpnong tng Question Subscription
e AnswerMessage, ce mepintmon ypnongtng Answer Subscription
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https://mainnet.infura.io/v3/515fa7c9a7bc4f2a90bcbca9a0e94ea0

Oocov apopd tnv EVTaEn 6NV 0PYLTEKTOVIKN TOV GUGTHHOTOS, 1 VEX VN PEGTIQ
Ba potdlel pe to ovupetéyovto Browse Questions tov Microservices Services
Architecture Diagram (Zynqua 5.29), dnAadn Oa kével xpion tT@v cvpuPoraiony
Question Subscription Contract ka1t Answer Subscription Contract yia va
aAANAeTOpa pe o cvppetéyovra Kafka. Zvykekpipéva, 0o amoktioel 1o poio
tov subscriber mov vrdpyel ota cvuPorara avtd (Tyquota 5.24, 5.25,5.26, 5.27,
5.28).

I'vopilovtag Tigvanpeocieg mov Ba xpnoipomrombovy kot ta 101 UnvopudTmV
mov avapévovtat va Anebodv pécom avtov, Kabdg Kol T cvu@vio Tov
yperaletar petald 1oL VEOL GUUUETEXOVTO KOl TOL GULUUETEYOVTA TTOV
avTimpoomnevel To Service bus, dnAadn Tov TpOTO EMIKOIVOVING, Eival EQIKTA N
evomoinon g véag vanpeGiog 6To GLGTN LA

Ev téher ypnoipomnotleitor 0o moapakdtod KOSKAG yio T 6OVOESN OTO
TOPTOPOAL Kl TNV KA on tn¢ cvuvaptmongaddToDay:

const fs = require('fs');

const contract =

JSON.parse (fs.readFileSync ('./truffle/build/contracts/Graphs.json',
'utfg'));

const abi = contract.abi;
const contractAddress = process.env.CONTRACT ADDRESS

const Web3 = require ('web3');

const HDWalletProvider = require('Ctruffle/hdwallet-provider');
const provider = new HDWalletProvider (process.env.MNEMONIC,
“https://ropsten.infura.io/v3/515fa7c9a7bcdf2a90bcbca9ale94eal’ ) ;
const web3 = new Web3 (provider) ;

const graphsContract = new web3.eth.Contract (abi, contractAddress);
graphsContract.setProvider(provider) ;

const subscribe

= () = {
const { Kafka } =

require ("kafkajs")

const kafka = new Kafka ({
clientId: "consumer",
brokers: ['83.212.78.171:9092"'71,

}

const consumer = kafka.consumer ({ grouplId: "blockchain-service" })

const run = async() => {
await consumer.connect ()
await consumer.subscribe ({ topic: "QUESTION", fromBeginning: true })
await consumer.subscribe ({ topic: "ANSWER", fromBeginning: true })
await consumer.run({
eachMessage: async({ topic, partition, message }) => {

let jsonMessage = JSON.parse (message.value);
let date = new Date (parselInt (message.timestamp)) ;
date.setHours (0, , , 0);
date = (date.getTime () / );
// contract.methods.addToDay (key, elem.keywords, elem.questions,
elem.answers, elem.noKeywords).send({ from: currentAccount })

if (topic === 'QUESTION') {

if (jsonMessage.gkeywords === "")

await graphsContract.methods.addToDay (date, '', , ,
) .send({ from: process.env.ACCOUNT ADDRESS });
else
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await graphsContract.methods.addToDay (date,

jsonMessage .gkeywords, , , 0).send({ from: process.env.ACCOUNT ADDRESS
P
} else {
await graphsContract.methods.addToDay (date, "', 0, 1, 0).send({

from: process.env.ACCOUNT ADDRESS 1});
}

}
}

run () .catch (e => console.error ( [kafka-consumer] ${e.message} , e))

}

subscribe () ;

SOUQova HE TOV TOPATAVEO KOOLKO, TPOYUATOTOEITAL GVUVOEGT OTO
enterprise service bus kat cvvépoun ota topics QUESTION kat ANSWER. X
ovvéyELa, ovaloya pe to topic yivetat kAqon tov éEvTvov cupforaiov pe Tig
CWGTEG TOPAUETPOVS. [1a TV KANoM TG cuvapTnong Exel yiver xpnon evog
wallet, to omoio £xe1 dnuiovpyndei pécw Metamask [38] kat £xel Aafet ETH and
éva faucet [39] mpokewuévov vo mAnpwbodv ta gas fees. Epodocov éyxet
ypnotporondein pootikn @pdon tov wallet yia tnv vroypaen tov cuvarioymv,
dev givatl amapaitnm n enifePainon tovg. To mapandve eival epikToO pe ™
xpnon tov Pipiodnkov:

e web3.js[40]

e  @truffle/hdwallet-provider [41]

Edd va a&ilel va onuetwbel mowg yio mapandaveo ac@arewn, Bo propodoe n
napandve vanpeciava yiver deploy mapoandvm and pia @opéc, £T61 GGTE Vo unv
OATOTUYEL TO GUGTNUO OV UL0 OO QVTEC TEGEL KAl €POGOV OLVIKOVV GTO 1310
consumer group 6ev vt py el Kivouvog SITADV UNVULATOV.

6.3 Graphs Service

IMpokeipévov va eivar mANpog Aettovpykn 1 vanpecioa Graphs, 6a
dnuiovpynbeiéva frontend to omoio ypnotponolei Tig TANpoPOpiec mOL VLA PYOLY
oto blockchain, pécw KA ong g ovvaptong getDays tov éEvavov cvpforaiov.
Yuykekpipéva, TPETEL VA VAOTOIMOoVV 01 TopaKAT® AELTOVPYIEG:

e Ot 5 mepiocdTepo ypnotpomoinpuéves AéEelg-kAed1d TV TeAgvtainy N
NUEP®OV, EQOGOV VILAPYOLV
o AplBuoc epotfcenv avanuépayia tigtelevtaieg N nuépeg
o AplBuoc anaviioewv avanuépa ylo tigterevtoieg N nuépeg
Onov N = {5, 7,9}.

Enmopévag o xpfiotngmpénet va £xel tn duvotoTnTaL:
e Nadelto ypopruota

e NoaemAré€erttov aptOpd N
e No evNUEPDGEL TA YPAPNLOTA
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View graphs

Choose the last N days

User

Update graphs

11

Yynpa 6.1 Graphs Service Use Case Diagram

Graphs Service Page

Graphs Service

Get Data for the last N days:

Top Keywords Number of Questions Number of Answers

Tyfqpe 6.2 Graphs Service Wireframe

To frontend viomoleiton pe React, emopévoc mopatibetar 0 KOI1KAG TOL
opilel ta mapakdTo States kot o1 GLVAPTNGELS TOL TA TPOTOTOLOVV:

const [keywordsData, setKeywordsData] = useState([])
const [questionsData, setQuestionsData] = useState([]);
const [answersData, setAnswersData] = useState([]):

const [noKeywordsData, setNoKeywordsData] = useState([])
const [days, setDays] = useState(5);

Ta mepreydpeva tov mapamave States mepiéyovv T1g amapoaitnteg
TANPOPOPIEG YL TN ONUIOVPYIC TOV COGTAOV YPAPNUATOV Kol B0 TpoTOoTO10UVTOL
kBe eopd mov yiveratr kAnon tngovvaptnong getDays tov £&vmvov cupfoiaiov,
ne e€aipeon to state days, mov opilel Tov aplOpd TOV TEAEVTAIOV NUEPDV Y10 TIG
omoieg mpémertva AN OBovV TANpogopiec Kol ETIALY ETOL OO TO (PN OTN.
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Mapatifetar 0o kOI1KOG TOL ekTELEL TN oVVdeom oto Wallet, tnv kAnon ot
ocvvéptnon getDays tov éEvmvov cvpuforaiov KatTnv avad eon TV TANPOPOPLDY
mov M eOnkav ota vdpyovra states:

const abi = contract.abi;
const contractAddress =
"0x292BC609f99b1Fe0bEBf89ed5C6bCB3B27¢796dB"

const provider = new HDWalletProvider (process.env.MNEMONIC,
“https://ropsten.infura.io/v3/515fa7c9a7bcdf2a90bcbcal9ale4eal’”)
const web3 = new Web3 (provider) ;

const graphsContract = new web3.eth.Contract (abi, contractAddress);
graphsContract.setProvider(provider) ;

const today = new Date();

today.setHours(0, 0, 0, 0);
const todayInSeconds = Math.floor (today / ) + ( / 8);
const previousDate = todayInSeconds - ((days - 1) * )

let result = await graphsContract.methods.getDays (previousDate,
todayInSeconds) .call();

setKeywordsData (result.keywords) ;
setQuestionsData (result.questions);
setAnswersData(result.answers);
setNoKeywordsData (result .noKeywords) ;

Opoimg pe mpiv, yivetar ovvdeon oe évo wallet pe yprion ¢ pvotikng
@pAaoNG Tov, TPokeEUEVOL va un ypetdleton emPePainon kdOe cuvariayr|, aArd
o¥te Kol ovvdeon pécm Metamask. ExrwmAéov, enetdn yivetat kAon cuvaptmong
yio Aqyn dedouévev, avtnv 1 @opd ot ypetdlovion ETH yio va
ypnotporoinbovv g gas fees.

6.4 Texunpioon ue SoaML

Télog, Oa yiver tekunpioon tov véov vanpeciov pe SoaML. H vanpeoia
Graphs Service d¢ 0a emektabei, ovte B dnuiovpynbovV véec vanpeoisg ot
OTOL1EC VO YPNOUOTOLOVV TO £EVTVO GLUPOANL0. Q6THGO, Yo AGYOVS TANPOTNTG,
Oa yivel texunpioon pe SoaML pe tn dnpovpyio Kavouplev d1oypoLaTmy Kot
TNV ENEKTOCT TOV VTAPYOVTIOV.

ApyiKd dOnpiovpyeiton To TaPUKAT® OLAYPOL O

<<Consumer>> C <<Provider>> C
Information Uploader Information Taker
+confirmAddedDay() +addToDay(date : uint, newKeywordsString : string, newQuestions : uint, newAnswers : uint, newNoKeywords : uint)
N 4
| <<use>> |
<<Servicelnterface>> <<Interface>>
Information Update Information Getter <M JeType>>
+getDays(dateFrom : uint, dateTo : uint) F--= Days
-Oraclg 2 © -Contrac.;t . -keywords : string[]
Information Information . L
Unload Tak -questions : uint[]
JuscRLs L -answers : uint{]
-noKeywords : uint[]

Yynpa 6.3 Graphs Service Interface Diagram
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‘Exovv dnuiovpynbei to e€ng Servicelnterface:

e Information Update: vanpecioa yio mpooOHnkn mAnpogopiag oTo
blockchain.

Y1 ovvéyewn, opilovtatl tpia anAd Interfaces:

e Information Taker: diema@n mov vAomoiei T Asttovpyia addToDay kot
YPNOILOTOLEITAL OO TOV TOAPUANTTN TOV VE®OV TANpopopldv. E@edoov opilel
ovumeplpopd kot to Servicelnterface tmv mpaypatonolei, Exovv T oyéom
Realization. Amotekeitov Tapoyo TG VANPEGING.

e Information Uploader: dierapn mov vAomolel 1t Agltovpyia
confirmAddedDay kot ypnotponoteitot omd TNV VAN PECLO TOV LETAPOPTAOVEL VEEG
nAnpooeopiec. Epdcsov to Servicelnterface npénet va vrootnpilet tn Aettovpyio
avtn, £xovv N oxéon Usage. Amotelel TOV KATAVOAMTN TNG VT PEGTLAG.

e Information Getter: diema@n mwov viomoiei ™ Aettovpyia getDays.
Epocov opiler vanpecia pio povodpoun emikowvovia ot ypetdletor va
ypnotporonei kanoo Servicelnterface.

Y1 ovvéyewn opilovtor ot mapokdtm dvo Roles oto Servicelnterface:

e Oracle: to service mov LETAPOPTOVEL VEEC TANPOPOPIES, Y10 AVTO TOL
npocdidetal kat o Tomog “Information Uploader” and tig dtema@ég mov £yovv
0pLoTEL.

e Contract: to service mov AapPavel véeg TANPOPOPIES, YO OLLTO TOL
npoocdidetol kar o tomog “Information Taker” and tig diemapéc mov €xovv
oplotet.

‘Emeita opilovtar évag MessageType, o omoiog eival kpicipog yia v
emikowvovio LETAED TOV VANPESLAOV, Y10 AVTO KOl ¥pnolponoleitor n oyéon
Dependency yia tn cvvdeon Tov ue ) Asttovpyio getDays tng diemoanc.

e Days: o tOmog unvopatog avtdc nepiéyel téocepa media: to keywords,

10 omoio eivat tOmov string array kot ta questions, answers kot noKeywords, ta
omoia eivat tomov uint array.

Y1 ovvéyeln emekteivetal to mponyovuevo Service Participant Diagram:
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<<Participant>> F 4
Frontend Mi

iceChannel>>
<<Request> []——— 1]

’ <<Participant>> &1

Ask Microservice <<Participant>> {‘_‘:

S Service Bus
: Question Creation @S e <<Request>> <<ServiceChannel>> o
: Question Publishing o
: Question Publishin
Question Question “ :
Creator Taker Question
Publisher )
Question
<<Participant>> F 1 ‘ Receiver
fa,
<cRoquesn> (| <<ServiceChannel>> Answers Microservice
: Question Getter RGeS <<SeniceChannel>> <<Service>>
: Question Getter + Answer Publishing \( T[] :Answer Publishing
<<Request> ! <<SenviceChannel>> < <Services> Answer O/
: Answer Creation . i
]\( O/ : Answer Creation R Publishar Answer
: Question Subscription Recelver
Answer Answer <<ServiceChannel>>

Creator Taker
Question
<<Participant>> % Question Notifier ] <<Service>>
-, ) -
: Question Subscription
Browse Questions Microservice P
<<Request>> <<ServiceChannel>>
: Question Subscription \(
. <<ServiceChannel>> Qs
<<Request>> ) uestion <<s Ch "
. ! L <<Service>> . erviceChannel
: Show Questions ] et <<Request>> Subscriber
< Answer ipti <<ServiceChannel>> <<Service>>
Questions Questions 1 Answer Subscription
Requester Provider

Answer Answer
il Notifier

<<Participant>> % -
[ = = <<ServiceGhannel>>
<<Participant>> g <<Participant>> E Q Blockchain Service
Graphs Service Contract )
<<Request>>
Taker : Question Subscription | Question
Subscriber
<<Request>> | .<gerviceChannel>> L, <<Service>> <<Serviee>> | " <cserviceChannel>> | aq
: jon LT 1. : o 1 : Information
Getter Getter Update /)/ Update
Information <<Request>>
Uploader : Answer Subscription Answer

Yympoe 6.4 Graphs Service Participant Diagram

Opilovtattpeic katvovplot Participants to chotnpa:

e Blockchain Service
e Contract
e Graphs Service

IN'a «abe Participant opifovtatr ot 0Vpeg ot omoieg vAomolovv Ta
Servicelnterfaces mwov opiotnkav ota Service Interface Diagrams kot
YPNOLLOTOLOVVIOL TPOKEIHEVOL VO TAPEYOVTIOL KOl VO  KOTOUVOADVOVTIOL
vanpeoieg, kabmg kar to anapoitnra Interface Realizations ka1 Usages mov
VAOTOLOVV T1G AVTIGTOLYEG OLEMAPES:

I'ta. tov Graphs Service Participant opiletat to mapokdarm:
e Request Port tomov “Information Getter”: vAomoiei tnv Katav GAmon TG
vanpeciogmov meptypapel n diemaen ‘ Information Getter’.

I'ta. Tov Contract Participant opilovtotl ta Topoakdto:

e Service Port tomov “Information Getter”: vAomoiei v mapoyn g
vanpeciogmov meplypapel n demaen ‘ Information Getter’.

e Service Port tomov “Information Update”: viomotel Tnv moapoyn g
vanpeciogmov meptypdpet to Servicelnterface “Information Update”. Méow g
00pag avthg ypnoiponoteitar éva Realization to omoio viomotel n diemapn
“Information Taker”.

I'ta. Tov Blockchain Service Participant opiovtatlto mopakdtm:
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e Request Port tomov “Information Update”: viomoiei tnv katovaioon
G vanpeciagmov TepLypapetto Servicelnterface “Information Update”. Méow
¢ 00pac avtng xpnoiponoteital évo Usage to omoio viomolel tn Otemapn|
“Information Uploader”.

e Request Porttomov “Question Subscription”: vAomoiei tnv KoTavaAmon
NG vVaANpeociog mov mepLypaeel to Servicelnterface “Question Subscription”.
Méow g 0vpac avtng ypnoyonoleiton Eva Usage to oroio vAomoilei tn demapn
“Question Subscriber”.

e RequestPort tomov “Answer Subscription”: viomotei Tnv Katovaimon
G vanpeciog mov meptypdpel to Servicelnterface “Answer Subscription”.
Méow tng 0Vvpag avtng ypnoponoteitot £va Usage to omoio vAOTOLEL T dlEmOQT
“Answer Subscriber”.

Y1 ovvéyewn, dnuiovpyeitaito mapakatm Service Contract Diagram:

- — P —

P ) = - q =5
~  <<ServiceContract>> 1+  ~ -~ <<ServiceContract>> (/¢ > _
e e

F ~ -
4 d Information Update Contract \ N y 4 Information Getter Contract S \
Ve \ A - T T - - A\
/ v \
I B B . \
-oracle : -contract : 1 .
~ -provider :
| Information Information II \ EEE Information ',I
\ Uploader Taker \ Getter
\ / \ /
N 4 N 4
N 4 < 7
~ _ - < -
= - - - = -~ . - -
<<Provider>> C

Infc tion Taker

+addToDay(date : uint, newKeywordsString : string, newQuestions : uint, newAnswers : uint, newNoKeywords : uint)
N\
<<Consumer>>
Information Uploader
+confirmAddedDay()

Xynpa 6.5 Graphs Service Contract Diagram

To mopamdve Staypoppa opiler dvo ServiceContracts, éva yio v

vanpeocio tpocOnkng tAnpogopioc (Information Update Contract) kat éva yio
Myn tAnpoeopwdv (Information Getter Contract).

Y7o Information Update Contract, opiovtat 600 porot pe TOTOVE TOL opilovTot
o¢ demagéc oto Graphs Service Interface Diagram:

e oracle, pe tomo Information Uploader
e contract, ue tomo Information Taker

Y7o Information Getter Contract, opifovtat 60vo poAot, EK TV 0TOi®V LOVO £vag
éxel Tomo mov opiletatr g diemapn oto Graphs Service Interface Diagram,
EQPOCGOV TEPLY PAPEL LOVOIPOUT ETIKOWVOVIAL:

e requester
e provider, pe tomo Information Getter
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Eniong, yw to Graphs Information Update Contract mov dnuiovpynonke yia
Servicelnterface, dnupiovpyeitor évac Provider xat £évag Consumer mov
AVTIGTOLY 0LV GTOVG POAOVS TOV £YOVV OPLOTEL:

e Provider: Information Taker
e Consumer: Information Uploader

Epocov ekeivog mov exxkivel tnv emikowvovio eivar o Consumer, émpiovpyeiton
éva Dependency and tov Consumer otov Provider.

AxoAlovBovv o1 Teprypaéc kat ta Sequence Sub Diagrams tov wapomndve
ServiceContracts. Ot mepiypapég opilovv tov Tpdmo emikovoviag peta&d tov
CUUUETEYOVTOV GTO GUUPOANI0, KAVOVTOG TIG OTOPAITNTEG AVAPOPESG GTOV TUTO
unvopatog mov opiotnke oto Graphs Service Interface Diagram kot ta
nepleXOUeEVA Tov, €101 ®oTE va vAomoinBovv ot {ntovueveg Aettovpyies. Ta
Sequence Diagrams onptovpyovvtar og Sub Diagrams tov avrtictoyyov
ocvpforaimv Kat eT10eKVOOVY TNV AAANAETTIO pacn LeETAED TOV pOA®Y TOL £Y 0LV
optlotel.

Description:

This contract is created for and used in conjunction with the Information Update service. The contract : Information Taker Is the Provider
and the oracle : Information Uploader is the Consumer. The contract : Information Taker is a smart contract deployed to the Ethereum Test
Network 'Ropsten' in the address '0x292BC609f99b1FeObEBf89ed5C6bCB3B27c796dB' and the endpoint used for interaction is 'https:

. infura.io/va/515ta7c9aThedf2as0 Sa0e94eal’

Terms:
1. The oracle : Information Uploader will upload information to the contract : Information Taker by calling the function:
addToDay(date : uint. newKeywordsString : string. newQuestions : uint, newAnswers : uint. newNoKeywords : uint)

with the correct parameters.

Conditions:
1. The oracle : Information Uploader must be connected to web3 and 'Ropsten' in order to interact with
the contract : Information Taker.
2. The oracle : Information Uploader must have enough ETH in order to pay for gas fees, otherwise the transaction (contract call) fails.
3. The oracle : Information Uploader must sign the transaction (contract call) in order for it to be valid.

This communication is also documented in the Information Update Contract Sequence Diagram.

Xynpa 6.6 Information Update Contract Description

69



oracle : contract :

Information Information
Uplcliader Tnggar

| |

I I

I I

I I

: 1: addToDay(date : uint, ... :

1 ’J..

alt

1.1: errorMessage()

1.2: confirmAddedDay()

ynpa 6.7 Information Update Contract Sequence Diagram

Description:

This contract is created for and used in conjunction with the |nformation Getter service. The provider : Information Getter is a smart contract
deployed to the Ethereum Test Network 'Ropsten’ in the address '0x292BC609f99b 1Fe0bEBf89ed5C6bCB3B27¢796dB' and the endpoint

used for interaction is 'https://mainnet.infura.io/v3/515fa7c9a7bc4f2a90bcbcadale94ead’.

Terms:

1. The requester will get information from the provider : Information Getter by calling the function: getDays(dateFrom : uint, dateTo : uint)
with the correct parameters.

Conditions:
1. The requester must be connected to web3 and 'Ropsten’ in order to interact with the provider - Information Getter.
2. The requester must sign the transaction (contract call) in order for it to be valid.

This communication is alse documented in the Information Getter Contract Sequence Diagram.

Yyfqpo 6.8 Information Getter Contract Description
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1: getDays(dateFrom : uint, dateTo : uint)

alt
1.1: errorMessage()

Xyqpe 6.9 Information Getter Contract Sequence Diagram

Y1n ovvéyela, emexteiverar To Services Architecture Diagram, étol @ote va
neplapPavel kat tovg véovg Participants:

Tyfpa 6.10 Graphs Service Services Architecture Diagram

Me Bdaon Tovg Participants mov éxovv opiotei oto Graphs Service Participant
Diagram, dnuiovpyovvtar 3 véor External Participants:

e Graphs Frontend, ue tomo Graphs Service
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e Contract, pe tomo Contract
e Blockchain Service, pe tono Blockchain Service

[Mapaxdto avaivovtor ta collaboration peta&d tovg:

Meza &0 tov Graphs Frontend kat Tov Contract

e Tivetairypnontov Information Getter Contract, ue to Graphs Frontend
va taipvetto poro Tov requester kot to Contract va maipverto poio Tov provider.

Meta&D tov Contract kat tov Blockchain Service

e Tivetar xypnon tov Contract Information Update Contract, ue to
Contract va maipvel To poro Tov contract kat to Blockchain Service va maipvet
10 pOAo TOL Oracle.

Meza &0 tov Blockchain Service xat tov Kafka

e Tivetarypnon tov Question Subscription Contract, ue to Blockchain
Service va maipverto poro Tov subscriber kot to Kafka va maipvetto poro tov
notifier.

e Tivetatlypfon tov Answer Subscription Contract, ue to Blockchain
Service va maipverto poro tov subscriber kot to Kafka va maipveito porio tov
notifier.
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Kepdloio 7

2QVUTEPAG LOTO KOl LEAAOVTIKN EpYyaciol

7.1 Zoumepdopato

H SoaML ypnoipomoteitatl yio TNV TEPLY poOn LINPECIOV KOl TOV TPOTOV
emikowvoviog HETAED TOV GUUUETEXOVTOV avtdv. Agv mpoopiletal yia v
OVOAAVTIKY] TEPLYPOPT] GLGTNUATOV N TOV UEP®V atd Ta omoia amaptilovtal avTd.
YVVET MG, Y10 P10 KAADTEPT TEPLYPAPN EVOS GVGTNHOTOG, EIval amapaitnTn Kot 1
ypion arlov dtoypapudtov (Component, Sequence, Deployment, kAx.).

Méca and avtnv TNV gpyacia £yve epeavég Tmg eival duvatn n ypnon
SoaML mpoxeipévov va yivel n Tekunpiowomn €vOg GVGTNUATOS LE TETOLOV TPOTO
€101 O0TE Vo amAomoleital n evomoinon pe €va aAro cvotnua. Eedoov yivel
GMOGTN TEPLY PAPT TOV VINPECLOV TOV TOPEYOVTOL Y10 TNV EXIKOLVOVIN £VTOG TOL

oVoTHHATOG (oTNV TpokeElUEVN TepinTman to Enterprise Service Bus), kabiotatat
EQIKTN M AVATTVEN GUGTNHATOG TOL VO KATAVAADVEL TIG VN PEGIES AVTEG.

7.2 MeAhoVvTIKT) €pyaciol

v gpyacia vt o0& PEAETONKE TOAVTAOKO GUGTNUO OPYLTEKTOVIKNG
SOA, epdcov dev NTav 0vTOG 0 6KOTAG. O MTav, WGTOCO, YPNCIUN N LEAETN
€VOG T10 6VVOETOV GVGTNLATOC, TPOKELPNEVOL VA O1epeLVN Bl TOGO amAomoteital

N EMKOVOVIL TOV YOUPAKTNPICTIKOV TOV KOl ETOUEVMOC 1 KOTOVONGN TOV,
TPOKELLEVOL VA YIVELTTLO OLAAN 1] E1CAYWOYN €VOGVEOL GLGTH LOLTOG GE QLLTO.

[Swaitepa evdlapépovca emiong gaivetar n tekunpioon evog €Evmvov
ocvpPoraiov pe SoaML, Sedopévov ToL OTL Ol GUVOPTNGELS TOV TEPLEYEL
0VO1AGTIKA aToTeEAOVV VINpEsiec. EQoocov evidg evog ServiceContract pmopei va,
YIVEL TEPLY POPN TNG EMKOWVOVIOG LETOED TOV GLUUETEXOVIOV GE L0 VTN PEGIaL,
0o pmopovoe va yivel tekunpiowon evog EEvmvov cupufoiaiov pLe TEPLOGOTEPES
duvatdtnteg kol epocov Bewpnbei vdpyov (legacy) cvotnua, va avartoydel pia
EQPOPULOYN TOV VO KOTAVAADVEL TLS VT PEGIES LLTOV.
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