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MeplAnyn

O OKOTIOG KAl TO AVTLKELPEVO TNG TTopoUoag SUTAWMATIKAG Epyaciog elvatl o oxeSLaopog KaL n
avanrtuén pag dtadiktuakng mAatdoppag oto mAaiolo tou DITAS Project, n omola vo mapéxel otov
xpnotn tn duvatotnta olvBeong peBodwv (Method Composition). H 16€a yLa auto to Bépa mpoéku e
arnd TNV avaykn yla Staxeiplon tou tepdotiou Oykou mAnpodopiag mou eival mAéov dtaBgoun oto
€VpUL Kowo, efattiag Tng epddviong, avamtuéng kat Stddoong tou Stadiktuou Kat Tou AtadLktiou Twv

Mpayudatwy.

H mAatdopua ou amaoxolel tnv epyacia amotelel pépog tou DITAS Project, mou uAomolel tnv
texvoloyia Aedopéva wg Yninpeoia. Tauvtdxpova, n idia n mhatdpopua vAomotel tnv uninpeoia ZuvOeoLg

MeBodwv.

Mo t™ &nuoupyia tng mMAatdopupag xpnolpomonBnkav epyadeia, BLBALoBnkeg kal mAaiola
avantuéng mou emAEynKav Le BAON TLG AVAYKEG KOL TLG QUMALTAOELG TNG pyaciag. Mo oUyKEKPLUEVQ,
gywve xpnon tng React)S, tou Node.js kat tou Node-RED. Ou kavoveg mou SLémouv tng ZuvBeon
MeBodwv mpoékuav péoa amd tov Tpomo uAomoinong tng mAatdopuag, kabwg n BLBAoypadikn

ovaoKomnnon dev anédwaoe ANMOTEAECUATA OTOV TOUEN QUTO.

Me tnv uAomoinon tng MAATPOpPHAG, O XPNOTNG KATEXEL TAEov TN Suvatotnta ouvOeong
peBOdwv, evw adnvoviag avolktd meplBwpla avamtuéng kot €§EAENG, TapExovtol aKOUQ

TepLocOTEPEG SUVATOTNTEG OTOV TOUEA AUTO.

AéEerg KAewda:
YUvBeon MeBodwv, DITAS Project, l1oT, API, VDC, React, Node.js, Node-RED



Abstract

The object of this diploma thesis is the design and development of an online platform within the
DITAS Project, which gives the user the ability to synthesize methods (Method Composition). The idea
for this issue has emerged from the need to manage the huge amount of information that is now
available to the general public due to the emergence, development and spread of the Internet and the

Internet of Things.

The work platform is part of the DITAS Project, which provides Data as a Service (DaaS). At the

same time, the platform itself provides the ability for method composition.

The platform was developed using tools, libraries and frameworks that were selected on the
basis of the needs and requirements of the project. More specifically, React)S, Node.js and Node-RED
were used. The rules governing the Method Composition have emerged through the implementation

of the platform, as the bibliographic review has not yielded any results in this area.
With the implementation of the platform, the user now has the ability to synthesize methods,

while leaving room for growth and development, also even more possibilities in this area are provided.

Keywords:

Method Composition, DITAS Project, 10T, API, VDC, React, Node.js, Node-RED



Euxaplotiec

Me tnv mapoloa SuTAwUATLKA gpyacia, oAokAnpwvetal n akadnpaiki pou mopesia otn ZxoAn
HAekTpoAOywv Mnyavikwyv kot Mnxavikwv YmoAoylotwyv tou EBvikol Metadflou MoAutexveiou, n
omoia 6g Ba pmopouUoe va SiekmepalwBel xwpic tn Porbsia Twv avBpWNWV HUE TOUC OTOLOUG

OUVEPYAOTNKA KOlL OL OTTOLOL LE OTAPLEQV OE AUTO TO £pYO.

Apxka Ba nBeAa va guxoplotnow thv ka. Osodwpa BapPapiyou, kadnyntpta E.M.M yia thv
EUMLOTOCUVN TIOU Hou £€06¢elée Kal TNV avabeon piag moAl eviadépouoag SUTAWUATIKAG gpyaciag,
KaBwce Kal tov K. AxtAAéa Mapivakn, urtodridplo Atdaktopa E.M.M yia t BonBeta kot Tov xpdvo mou

S1EBecav kaBodnywvtag pe og OAa ta otadla Tng Epyaciog.

TéAocg, Ba BeAa va EUXAPLOTHOW TNV OLKOYEVELQ LLOU YLO TNV OAN oTAPLEN KATA TN SLAPKELA TNG
TEVTAETOUG Hou $oitnong OTo MOVEMLOTN L0, KABWE Kot Toug GIAoUC KOl TOUC CUUPOLTNTEC LOU, TIOU

ATaV MOPOVTEG TOOO OTa Wwpaia 000 Kal ota SUCKOAX UTAG TN MOpPELag.
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Keddhato 1 Etoaywyn

H onuepvn emoxn xapaktnpiletal wg n enoxn tng mAnpodopiag. Kt autd yati ol mAnpodopieg
petadEpovtal MAEOV UE TEPAOTLO EUKOALO Kal TaxUTNTA KOl O€ amioteuta peyaho eVpog. H e€€AEn autn
elvat adlapdopninta amdppowa tng avokdlung, £€EAEng kot Sdwadoong tou Internet. H
«dnuloupyla» tou ota téAn tng Sekaetiog tou 1980 kal n eupeia ULOBETNON TOU KOTA TN SEKAETLA TOU
1990 ob6nynoe tov KOGHO O€ pio €Oy Omou N olkovouia tou Aavitn Baoiletal otnv Texvoloyia tng
MAnpodoplag (Information Technology — IT), ToOp€ag 0 OmMoOLoG £XEL WG KUPLO OVTLKEIEVO EVAOXOANONG

Vv anobrkeuaon, Tn petadopd Kal tnv eneepyacia Tng mAnpodopiag.

Tepdotia avantuén €xeL eniong mapatnpnOei ta teAeutaia xpovia otov Topéa Tou Aladiktuou
Twv Mpayuatwy (Internet of Things — 10T), To omoio opileTal wc pia uTtodopr) Tou enekteiveL to Internet
SL0lOUVOEOVTOC OUOKEUEC €ite GUOLKEG £(TE ELKOVIKEG PE pOVN TpolToBeon tn duvatotnta va
TOUTOTIOLOOUV TOV E€0UTO TOUC O0TO OIKTUO. XITOV OUYXPOVO KOOHO, TETOLEC CUOKEUEG UMOPEL va
amoteAoUV OmoLaSTIOTE AVTIKELHEVA KABNUEPLVNE XPROoNG, OMwEG Kvntd thAédwva Kot £EUTVEC
OLKLALKEC CUOKEUEC, AAAQ OKOUOL KOL TILO CUVOETA HNXAVAUATA, OMwE eEELBIKEUMEVOL QLoBNTAPEG UE
edAPUOYEC OTOV TOHEQ TNG Blopnxaviag i tng uyeiag. Autog o VEog TPOmog aglomoinong tou Stadiktuou
TIPOKAAECE L AKOUO TTILO TEPAOTLA aUENON TNG SLaBéaipung mAnpodopiag. Auto akpBwe to palvopevo
KohoUpoote va Sapdooupe. Katl tétolo BEBala 6 onpaivel va TO QVAXALTIOOUME 1 va TO

nieplopioou e, aAAd va to eAEYEOU LE Kal VOl TO SLAXELPLOTOUE LE WPEALLO TIPOG TNV KOLVWVLA TPOTIO.

‘Eva p€oo pe To omoio pmopet va tuxel Staxeiplong auti n mAnpodopia eival to DITAS Project[1].
To DITAS Project givat pia Cloud kot Edge Computing mAatdOoppa TTou oKOTIO €XEL VA AVTLETWITLOEL TNV
TLOAUTTAOKOTNTO aVATTTUENC edbapuoywy Le PLeyadn avaykn Sedopévwy (Data Intensive Applications)[2].
H TaKktikn mou akoAouBeital yla tnv emiteuén autol Tou oTo)oU €ival n €€NC: n Slaxeiplon Sedopévwy
OTIOMOKPUVETAL OO TOV TEALKO TOUC Xpnotn, dnAadn Tov MPoypappaTioTr, TPoodEPOVTAG ToU TN
Sduvatotnta va Kabopiosl amAwe TG amaltnoelg wg nmpog ta dedopéva. Tnv bl otyun, to DITAS
avaAapBavel tnv euBUVN yLa TV TTALPOXH TOUG, ATOKPUTOVTOG TN Sladikaciot GUANOYNG Kol apXLKNG

enefepyaoiog toug[2].
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1.1 Avtikeipevo kal 2komog AUMAwPATIKAG Epyaoiag

O OKOTIOG KA TO AVTLKELPEVO TNG TToLpoUoaG SUTAWHATIKAG Epyaciag elvatl o oxedlaopog Kat n
avantuén uag Stadiktuakng mAatdopuag oto mAaiolo tou DITAS Project, n omola va TapéxeL otov
xpnotn t Suvatdtnta ouvBeong pebodwv (Method Composition). Autd onuaivel OtL péow TNG
TAQTHOPUAG, O TPOYPAUUATLOTNAG/OXESLOOTAG TNG ekdotote edapuoyng Ba eivalt oe Béon va
npoocapudoel to Virtual Data Container (VDC) mou €xel AdBeL amno to DITAS Platform otig akplBeig
avaykeg TnG edappoyng Tou, emLtuyxavovtag peiwaon tng axpnotng mAnpodopiag mou petadépetal
KaBwc Kal peiwon tng enefepyaoiog mou Ba xpetalovrtal ta Sedopéva petd th AP n touc. Ooov adopa

oto VDC, auto Ba oplotel kat Oa emegnynBel avoAuTtikd o€ emopevo kepaAalo.

1.2 Opyavwon Kewuévou

H mapovoa SutAwpoatiky epyacia amoteleital ano 6 kedpalalo, cupnepAaUBavoUEVOU TOU
TLOPOVTOG KOl TIPWTOU KEDAAALOU TTOU TIOLPOUCLALEL TO VTLKEIMEVO, TOV OKOTIO KOL TNV 0PYAVWGON TG
epyaciag. To Sevutepo kedpdhaio avadepetal oto Oewpniikd mAaiclo oto omoio Baociletat n
Stadiktuakn mMAatdopua, KabBwe Kal ot TEXVOAOYIEG TTou Xpnotlponollnkayv. Ito Tpito kKepaAalo
oKlaypadeital n aApPXITEKTOVIK TOU GUCTAMATOG, EVW avoAlovial Kal cuykpivovtal ta Slabéoipa
epyaieia mou pmopouv va xpnotpomnotnfoulv yla tThv avantuén Baolkwy TUNUATWY TOU GUOTHHOTOC.
To TETapTo KEPAAOLO EUMEPLEXEL TNV UAOTIOINON BACLKWY KOUHUATLWY TOU CUCTHHOTOG KoL TIAPaBETEL
€va Tapadelypo Asttoupylag tou. Ito mMEUMTO KedAAAo yivetal o cvvodn Kal cuvaywyr Twv
CUMMEPACUATWY TNC gpyaciag, evw TPOTEIVOVTOL UEANOVTLKEG ETIEKTAOCELC. ITO £KTO KOl TEAguTaio

kedalato tng SUTAwHATIKAG epyaciog avaypadetal n BLBAloypadia.

13



Keddahato 2 OswpnTiko MAaiolo — Texvoloyiec

210 SeUTEPO KEDAAOLO TNG SLMAWUATLKAG Epyaciog mapouotdleTal To BewpnTikd MAaiolo, mavw
oto onolo Baoiletal n Sladiktuokr TAATPOPUA TIOU ONMOTEAEL TO QVTLKEIPMEVO HaG, OMWG QUTH
e€nyndnke oto mponyoUpevo keddalalo. Tivetal emiong avodopd OTC TEXVOAOYieg ToU
XPNOLUOTOLNONKAY Kol TIPOKELTOL ELTE ylol UTIAPXOUOEC TEXVOAOYieg elte yla TeEXVOAOYieg TOU
avarntuxonkav oto mAaicto Tou DITAS Project. Apxikd, 6a mapoucLaotolV BaoLKEG TEXVOAOYIEG TTAVW
oTLG omoleg Baaoiletal n opaAn Asttoupyla Tou SLadIKTUOU OTIG LEPEC MOC KOl OTN CUVEXELD Bal yivel
avadopd oe Tio e€eldikeupEveg TexVoAoyieg, omwc to REST API kait To API specification, ot omoieg Opwg
aKkopo Bplokouv gupeia epappoyr oe 6AoOUG Toug TOUELG Tou Stadiktuou. TéEAog, Ba mapoucLaoToUV
texvohoyieg e€eldikeupéveg oto DITAS Project koL 0Tn CUYKEKPLUEVN SUTAWUOTLKN €pyaoia, OMwG TO

VDC kat to Method Composition.

2.1 Texvoloyieg Aladiktuou

Me tov 0po texvoloyieg SLadiktuou avadepOUOOTE OTLG TEXVOAOYLEG OL OTIOLEG KOTAOTOUV
Sduvatn tnv kaBnuepvi xprion tou dtadilktiou Kal TEXVOAOYieg oL omoleg Bpiokovtal miow amo 0Aoug

TOUG LOTOTOMOUG, OTWCE N YAwooa aripavong HTML.

2.1.1 Nepinyntnc lotou

O mepnyntng Lotol (Web Browser) amoteAel éva amo ta O XAPAKTNPLOTIKA Ttapadeiypota
texvoloylag Stadiktuou. Mo GUYKEKPLUEVQ, Elval Lo ebApPLOYT N OTIOLO ETILTPETIEL OTOV XPrOTN Vo EXEL
npooBacn kal va BAEMEL LoTooeASeC Kal LotoTomoug otov MNMaykooulo 1oto. Mepkd mapadsiypota
TeEPLNYNTWV LotoL eivat o Microsoft Edge, to Google Chrome, to Mozzila Firefox kat to Safari. 3tnv

Ewkova 1 daivetal To HepidLo ayopac yia Toug Tio SnUodLAELG TeEpNYNTEG LoToU TOV TEAEUTAlO XPOVO.
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StatCounter Global Stats
Browser Market Share Worldwide from 2018 - 2019

Chrome

Safari

UC Browser

.

Firefox

.

Opera

Samsung Internet

-

Edge

Android

Other

kel

°

12 24 36 a8 60

Ewkova 1: Mepibio ayopdc nepinyntwv totol maykéoute 2018-19*

H kUpLa Asttoupyla evog teplnynTh LOTOU elval n amodoon Kwdwka orjpaveng HTML. KaBe dopa
TIoU GOPTWVEL La LOTOOEALSQ, 0 TtEPLNYNTHAG LoToU emefepyaletal Tov Kwdika HTML kot OAa Ta oTtolyeia
TIOU TIEPLEXEL (Ta omola meplypddovial avoAUTIKA 0T CUVEXELQ) Kal OmoSiOEL TO AMOTEAECUA OTNV

08dvn tou xpnotn[3].

2.1.2 HTML

To HTML eivat To apktikoAeéo tou HyperText Markup Language, mou ota eAAnVIKA onuaivel
Mwaooa 2Apovong Yrepkelpévou. H HTML sivatl n kUpLa yAWo oo orjpovong oU XPNOLLLOTIOLELTAL OTLG
UEPEC HOC YLt TNV amodoon oTtooeAibwy oe mepnynTéG LotoU. Mo CGUYKEKPLUEVA, OL LOTOOEAISEG
amnoteAolvtal and HTML, n omola xpnolponoleital oe cuvbuaouo Ye Evav MePLNYNT LOToU yLa va
eudavioel kelpevo, elkoveg, Bivteo kal aAoug mopoug[4]. H o npoodatn €kdoon tng HTML eival n

HTMLS.

! http://gs.statcounter.com/browser-market-sharettyearly-2018-2019-bar
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Ta apyelo tng HTML elvat apxeia amAol KELPEVOU O€ Lopdr) KOTOVONTH Ao Tov AvOpwTto Kot
6¢e petayAwttidovtal og KwdKa pnxoavng. Ta apxela autd €gouv katdAnén .html i .htm[4] ko n Soun

Toug amnoteAeital anod otoxeia HTML, onwg daivetal otnv Ewkova 2.

example.html

<!DOCTYPE html>

< >

>This is document title</

>

>This is a heading</

o
>Document content goe

>

Ewkova 2: Mapadetyua Apxeiov HTML

Me tov 6po «otolxeia HTML» avadepopaote ota doulka otolxela evog eyypadou HTML. Ta
OTOLXELO. aUTA XapakTnpllovtal amd HLo ETIKETA EvVapEng Kot pia ETLKETA TEAOUG (OV KOl UTTAPXOUV
oTolxela ta omola €xouv HOVo eTIKETA evapéng). Ta Baowa otolyeia HTML elval katapxdg To 6o to
apxelo HTML kat utoSnAWVETAL UE TIG TIKETEG <htmI> </html>, péoa oTig omoieg mepléxovtal OAa Ta
UTIOAOLTIOL OTOLXELA. 2TN CUVEXELO €XOUUE TO otolyeio <head> </head>, péoa oto omoio mepléxovral
Sladopa otolxeia yia TNV LotooeAida 6w o TITAOG, Ta OTUA popdomoinong, o KWALKAG gevapiwy Kat
oL peta-mAnpodopiec. TENog, €xoupe To otolxeio <body> </body>, To omoio MepLEXEL TO OPATO OTOV
XPNotn TUNUa g LotooeAidag. Autd elval peplkd povo mapadeiypata twv otolxelwv HTML. Ztnv
TIPAYUOTIKOTNTA, QUTA €lvol TTIOAU TIEPLOCOTEPO KOl KABE €va €XEL TOV SLKO Tou POAO Kal tn Sikr Tou

gpunvela[5].

16



2.1.3 CSS

To CSS (Cascading Style Sheets), avtiotolxel otov eAnviko 6po Aladoxikd GUAAa Ydoug kat
T(POKELTAL YLOL L0 YAWOG QL N OTtolal XPNOLLOTIOLELTAL YLaL TOV EAEYXO KL TNV TtepLypadr TG mapouoioong
LotooeAibwv. Xpnowuomoleital oe cuvbuaopd pe yAwooeg onpavong onwg n HTML, aAd eival
ave§APTNTN ATIO KATIOLA CUYKEKPLUEVN YAWO OO KOl Utopel va xpnotpomnotnBet e onotadrinote y\wooa
onuavong Boolopévn oe Extensible Markup Language (XML)[6]. Ta apxeia CSS €xouv doun Omwg

daivetat otnv Elkdva 3 kat £xouv KataAnén .css.

example.css

r
L

background-color: po

J
L

color: blue;

Ewkova 3: Mapadetyua apyeiov CSS

H CSS pmopel va xpnoiuomnotnBet yia va meplypdd el ta oTIALOTIKA oTolkela plag LotooeAidag
OTWC TOL XPWHOTA, TIC YPAUUATOOELPEG Kot TN Stapdpdwon tng oeAidoc, ald Kal yio va ipocBgaet
SUVa LKA oTolyeia. Xpnolpomoleital emiong ylo va epopUOCEL KIVOUHEVEG ELKOVEG (animations) og pla
LotooeAiba[7]. Akopa, pmopel va oAAdel tov tPomo mou epdaviletal pla oeAida avaloya pE TO

uéyeboc Tnc 000vnc Kat To £idoc TG cuoKeLNG[6].
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2.1.4 JavaScript

H JavaScript givol pio SlepunveUEVN YAWGOA TTPOYPAUUATIOUOU, N OTtolal CUUHOPHWVETOL LIE
v npodiaypadry ECMAScript. Eivol eupéwg yvwoth w¢ yYAwaooa oevapiwv (Scripting Language) kol
XPNOLULOTOLEITAL O LOTOOEALSEG 08 GUVOUAOUO UE YAWOOEC CUAVONC, WOTE VO IPOOHEPEL SUVALLLKO
TLEPLEXOUEVO OTOUG XpNoteg[8]. Mall pe tnv HTML kat tn CSS amoteAoUv Tov Baclkd muprva Tou
MaykoopLou lotou. EXeL OpwG XPron KoL EKTOG TWV TEEPLNYNTWV LOTOU, OTIWG yLa Ttapddelypa ta eypada

PDF, kat avarntuén ebappoywyv Lotou amnod tnv mAeupd Tou Stakoulotr (server-side programming).

H JavaScript eival pa yAwooa oevapiwv Baoclopévn oe mpwrtotuna (prototype-based) pe
aoBeveic tumoug. Xapaktnpiletol wg yAwooo moAAamAwyv napadeypdatwy (multi-paradigm) kaBwg
umootnpilel Stadopa OTIA TPOYPAUUATIOMOU (AVTLKELMEVOOTPADEG, TIPOOTAKTIKO KoL GUVAPTNOLAKO).
H Baowkn ouvtaén tng JavaScript eival mapopola pe TG YAWooeC Java Kot C++, €XEL OUWC ONUOVTLKEG

Sladpopég atn Asttoupyia TnG[9].

2.1.5JSON

To JSON (JavaScript Object Notation) eivat évag eladpl¢ HOPPOTUTOE, O OMOLoG
Xpnolpomoleital yia tTnv avtoAlayn dedopévwy. Exel popdn n omolia ivol katovontr) otov avBpwro
Kol gival Baolopévo oto ECMAScript. To JSON eival avefaptnto and yAwooa mpoypaupaTioploy, aAAd
XPNOLLLOTOLEL CUUBACELG OL OTIOLEC ElVaL KOLWVEC OE TIOAAEC YAWOOEC TIPOYPOAUATIOUOU KABLOTWVTOG TO

w¢ €va amnod ta wavikotepa péoa avtarlayng Sedopsvwv[10].

To JSON amnoteAeital anod dvo Baoikeg doueg dedopevwy: ta avtikeipeva (Objects) kat toug
Tiivakeg (Arrays). Ta avtikeipeva eival pun ta§vopnpéva cuvola anoteAovpeva and {evyn oVOUATWY
KOl TLLWV, EVW OL TIVOKEG lval ouvoAa amo TLEG. Mua Tl propel va elval ite kelpevo (oglpd ano
XOPAKTNPEG) lte aplBuog eite T Boolean. Mmopel akoOpa va gival PE TN OElpA TNG OVTLKELUEVO 1)

mivakac[10].
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2.2 REST API

Onwg umodelkvuel kat To Ovopd Tou, To REST API (Representational State Transfer Application
Program Interface) eivat €va APl 1o onoio cuppopodwvetal pe to povteho REST. To povtéAo REST
opiotnke amod tov Roy Thomas Fielding kat kaBopilel pa oelpd amd Kavoveg yla thv avamtuén

umnnpeotlwy otou (Web Services) [11]. Ot kavoveg autol avadEpovtal GUVOTTIKA TLO KATW:

1. Movtélo meAdtn-ALlokopLoth: n ultnpecia REST TpEXEL O€ EVOV KEVTPLKO SLAKOMLOTH Kol
oL MEAATEG/XPNOTEC aLToUVTAL TTOPOUC Ao QUTH.

2. Stateless: o dtakoptotng &g dlatnpel kamola mAnpodopia wg MPOG TNV KATACTACN TNG
ouvdeong, alAd eneepyaletal kaOe aitnon to i6to.

3. Cacheable responses: ta dedouéva mpemnel va SnAwvovtal eite dpeoa eite EUPECA WG
nmpog tn duvatotntd Toug va amobnkeutoUv. Xtnv mepimtwon mou Slabétouv Tn
Sduvatotnta autn, TOTE 0 XPAOTNG UIMOPEL va Tl §ovaXpNOLULOTIOLOEL LECA OE KATIOLO
OPLOKEVO XPOVLKO SLdotnua xwpig va Eavakavel aitnuo otov SLaKouLoTh.

4. Opolwdpopdn dtaclvdeon: OAeg oL untnpeoieg REST kaAouvtal va givat va opoldpopodeg
W¢ MPOG TG LEBOSOUC TOUG KL TOV TPOTIO XProNG TOUC OTTOKPUTITOVTAC £TCL TOV TPOMO
vAormoinong Toug amo tov eAatn/xpnotn.

5. Layered system: o xpnotng tng umnpeciog dev MPEMEL va €XEL TNV LKAVOTNTA va
kataAdBeL av eival cuvdedeUEVOG OTOV KEVTPLKO SLAKOULOTH 1} O KATIOLOV EVOLAUEDO.

6. Code-on-demand (Mpoalpetikod): O SLakopLoTAG popel va aAAAEEL 1) vaL ETIEKTELVEL TN

AELTOUPYLKOTNTA TOU TTEAATN UETAPEPOVTAG OE AUTOV EVAV EKTEAECLUO KWELKAL.

Ta REST APIs, onw¢ kot 6Aa ta cuotrnpata mou Bagoilovral oto poviélo REST, yapaktnpilovtatl
ano uPnAn amodoon, afloriotia kot SuvatdotnTa KALMAKWONG OKOUOA KOl KATA tn OLAPKELD TLC
ektéAeonG. Ta REST APIs, wg MPWTOKOAAO ETUKOLVWVLOG, XPNOLLOTIOLOUV TO TPWTOKOAAO HTTP Kat Tig

peBOSdoug mou auto unootnpilel (GET, POST, PUT, PATCH, DELETE).
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2.3 API Specification

H eupeia xprion twv APIs eite REST eite dA\ou €iboug €xeL 0dnyNoeL otnv avaykn yla €vav
€MiONO KOL TUTTOTIOLNLEVO TPOTIO TIEPLYPA DG TOUG, TOOO o€ Hopdr KaTavontr amno tov avBpwro 6co
Kal og popdn katavontr and tov unoAoylotr. MNapakdtw mapouotdlovtal oL TPeLg o dtadopévol

TpomoL meplypadng, kaBwg Kot pia cUVTopn enefrynon yla tov KABe gva.

2.3.1 OpenApi Specification

To OpenApi Specification (OAS), mponyoupévwe yvwoto Kal wg Swagger Specification, sivat pla
avolktr) mpodiaypadn n omoia Snuioupyndnke ota mAaiola tou OpenAPl Initiative tou Linux

Foundation.

H OAS kaBopilel pia mpodtaypadn yla tnv turmikn nepypodr REST APIs, ayvwoTiKr TO00 W¢
TPOG TNV YAWOOA TPOYPAUATIOHOU TIOU Xpnaotpomnotndnke yla tnv avamntuén tou API (to omolo sival
ETIOLLEVO TOU POVTEAOU REST), dAAG Kol WC TTPOC TN YAWO OO TIPOYPOUUATIOOU TTou Ba XpnOLUOTIOLOEL

v neplypadn. Exet popdn n omola eivat katavontr ano tov avBpwmo aAAd Kol oo ToV UTIOAOYLOTH.

To yeyovog OtL n meplypadn eival dtiaypévn os popdn mou va pmopel elkola va katavonOet
ard tov urtoAoyLoth pog Sivel véeg SuvatotnTEG WG TIPOG TN XPrion tng. Mmopou e yla apddelypa va
nipoBoulpe o€ autopatonolnuévn dnuoupyia kwdika yla EAeyxo tng unnpeoiag. Ta eypada OAS ta
omola meplypadouv REST APIs pmopel va eivat oe popdn JSON 1 oe popdny YAML. Eva evOeIlKTIKO

napadelypa yla tnv kabe popdn daivetal otnv Etkova 4[12].
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OpenApiExample.yaml OpenApiExample.json

*3.0.2"

2 1.9.0

: Petstore

server url

A paged array of pets

Ewkova 4: Mapadetyua OpenApi Specification

2.3.2 RAML

To RAML (RESTful APl Modelling Language) eivat pla yl\wooa Bacwopévn oto YAML yia tnv
nieptypadn APl Baolopévwy oto ipwtokoAAo HTTP Kat UTTAKOUEL ELTE OTLG TIEPLOCOTEPEC ELTE O OAEG

TLC APXEG TOU HoVTEAOU REST.

To RAML omwcg kat n OAS €xeL popdn n omola eival katavontr) TOoo ano tov avBpwro 600 Kot
OO TOV UTIOAOYLOTH LE QmOTEAECHO KoL auTh N tpodlaypodr va pHoc MPoohEPEL TA TTAEOVEKTALATA
¢ OAS. To RAML npoodEpel TpOMoug Helwaong tng emavaAnng otig meplypadég APl uno tn popdn
Resource Types kat Traits. Ta apxeia RAML £xouv popdr YAML pe kataAnén .raml. Eva tumiko apyeio

RAML ¢aivetal otnv Ewkova 5[13].
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ramlExample.raml

: Hello world

: object

: string

"Hello

Ewova 5: Mapadetyua RAML

2.3.3 API Blueprint

H API Blueprint eivat pia upniov emunédou yAwooa Paoiopévn otn Markdown yua tnv
nieplypadr) Web APIs. Exel ¢ptiaytel pe tn dthocodia design-first, SnAadn €xel drtiaytel pe okomod va

Aettoupyel we éva cupBOAaLo peTaty Tou Snuoupyol Kol Tou Xprnaotn tou API.

Onwg kat oL Suo ponyoL peveg eplypadeg, EToL katto APl Blueprint, elvat ypappévo oe popdn
Katavontr oo tov dvBpwro Kot tov unoAoylotr. Ze avtiBeon pe Tig dAAeg SUo, b xpnolomotLel
apxela tomou JSON 1 YAML, dAAa xpnolpomnoietl apyela Baoiopéva otn yAwooa Markdown pe kataAnén

.apib, onwc ¢aivetal otnv Ewkova 6[14].
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apibexample.apib

FORMAT: 1A

Response 200 (text/plain)

Hello World!

Ewkova 6: Mapadetyua API Blueprint

2.4 DaaS

To DaaS amnoteAel to apktikoAe€o yLa to Data as a Service, tou anodidetal ota EAANVIKA pE TOV
0po Asdopéva weg Yrinpeoia. To DaaS avrkel otnv owKoyEveLla TexvoAloylwy aas (as a Service), dnAadn
TWV TEXVOAOYLWV EKEIVWV TTOU OKOTIO €XOUV VA TIPOOHEPOUV OTOV TTEAATN €va TTPOTOV UTIO TN HopdN
unnpeoiag. Mo avaAuTIKd, TIPOKELTAL yLa TLG TEXVOAOYLEG TTou poodEpouv Eva TtPoiov oTov TeAdTn

Xwplc autog va xpelaletal va aoxoAnBel pe Tov Tpdmo uAomoinong Tou.

To 6eSopéva amodelkviovTal WG Eva Ao Ta Loxupotepa epyadeiat oTn olyxXpovn OlKovouia,
KaBwc xpnoLpomoLolVTaL yLa 6KOToUG OTwE N eKTipNoN plokou, N BeATiwon amddoon ¢ ToU GUOTHATOG
Kal n riepikomn €€66wv[15]. Mo va pmopel va yivel Opw¢ auto, ta SeSopEva TTPETEL VA TIEPACOUV ATIO
kamola otadla, TG MepLoooTePeC GOPEG KOoA UETAEY TouG. AuTd sivatl n cuAloyn twv dedouévwy, o
KaBapLopog Toug kat n e€aywyn Twy mAnpodoplwv[15]. H avamtuén opwg SladopeTikwv cUCTNUATWY
yla tn dloxeiplon twy dedopévwy yla kaBe opyaviouo ival Samavnpn kot xpovofopa. To mpoBAnua
ouTO AUvVeL To DaaS avaAapBdvovtag tnv 0An dtadikaoia kot mapadibovtag otov TEAKO Xprotn Lovo
ta dedopéva xwpic va xpelaletal o 6Log va EEpeL oUTe amo ToU oKpLBwE mpogpyovtal oUTE TN

Sladikaoio tou akoAouBnOnke yLa va GpTAcouv o€ AUTOV.

To DITAS Project uAomoletl pla umnpeoia DaaS. Mapéxel dnAadn dedopéva umod tn popdn
umnpeotiag divovtag oUYKeKPLUEVEG SLaBEBALWOELG WG TIPOG TN SLABECIUOTNTA KAL TNV TTOLOTNTA TOUG.
Ma vo TO EMITUXEL AUTO XPNOLUOTOLEL ElKoVIKA KIBwTla dedopévwy (VDC — Virtual Data Container). Ot

BaolkéG opoloyieg meplypadovtal oTn CUVEXELQ.
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2.4.1 VDC Blueprint

To VDC Blueprint sivat €va apyeio tumou JSON to omoio dnuioupyel 0 SLAXELPLOTAC TWV

S6ebopévwy kal dnuoctomolel oto DITAS. To apyxeio auto mepléxel pLla mANPN meplypadn twv

SE60UEVWV XWPLOUEVN OE TIEVTE EVOTNTEC:

1.

Internal Structure: Ztnv evotnta avth divetal pa meplypadn Twv nnywv twv dedopévwy
TLG omoieg eknpoowrneil to VDC Blueprint (6voua, TUMog, oxnua) kabwg kat mAnpodopleg
yla 1o wg prtopet va yivel avaktnon avtwyv Twv mAnpodopLwv.

Data Management: AutH n evotnta TEPLEXEL OLAPOPEC HETPLKEG, OL OTOLES
xapaktnpilouv ta dedopéva (reliability, completeness) kdtw amo to medio Data Utility.
EmunpooBeta, katw amd to medio Security umapyouv HETpa aodpOAElag yla TO
OUYKEKPLUEVA SE60MEVQ, OTIWG TO TTOLOL £XOUV TPOCBACH O QUTA 1] TIOLA TIPWTOKOAAQ
KpuTtoypadnong mMPEMEL va Xpnotponotnbouv.

Abstract Properties: 2tn cUyKeKpLUEVN evoTnTa BploKkovTal OAEG OL ETXELPNATIKEG KO
TEXVIKEG L8LOTNTEG Tou VDC, oL omoieg Oa xpnotpomnotnBouv yia tn dtadriuion tou.
CookBook Appendix: H evotnta autr mepLEXeL OAEG TNG amapaitnteg mAnpodopieg yia
va Tpe€eL To ouykekpLpévo VDC, onwg yla mapddelypa tig anapaitnteg BLBALoBnikeg R
TOL TTOKETA TIOU TIPETEL VAL EYKATO0TAB0UV 0TO cUOTNUA.

Exposed API: Autr n evotnta Sivel pia mAnpn neplypadr o OpenApi Specification tou
API tou mapouatdlel To cuykekpLlpuévo VDC[16][17].

Y10 Napaptnua I mapatibetal to VDC Blueprint Schema to omnoio neplypddel mAnpwc tn Soun

tou VDC Blueprint.
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2.4.2VDC

Otav o xpnotng tou DITAS £xeL emihé€el () £xel enefepyaotel) to VDC Blueprint mou tou
Tatplalel kot cupdwvnBouv oL amattnoelg, tote vhomoleitat to VDC. To VDC eival n vAomoinon tou
VDC Blueprint, eivat 6nAadn n ebappoyn mou €xeL tnv appodlotnta va polePel Ta dedopéva amo Tig
SLadopeg mnyEg mou mepypadovtal oto VDC Blueprint Kal va To TAPOUGCLACEL OTOV XPrioTn MECW TOU

API tou apouaoialetal otnv teAevtaia evotnta tou VDC Blueprint[17].

To VDC umopel va petakiveitat and to DITAS avdloyo pe TIG avAaykeg tou xprotn. lNa
napadelypa, os nepimtwon nou Ppioketal o dtakopotr ktog tou Cloud kat dgv emttuyydvovtal ta
oupdpwvnueva emnineda dtabeoipdtnTag, tote to VDC pmopel va petakivnBel oto Cloud. To VDC €xel
™V €uBLVN auTh N aAAayn va punv eival pavepr otov TEALKO Xproth, aAAA aUTOG va Uopel va St povo

v avénon tn¢ dtabeopotnrog[17].

2.5 Method Composition

Me tov 6po Method Composition avadepouaaote otnv avadldpBbpwon Twv HeBddwv evog API,
dnAadn avadepOUAoTE it TNV EMAOYI CUYKEKPLUEVWY LEBOSWVY aro Tto ap)Lkd API kat Snuwoupyia
EVOC VEOU HE UOVO TNV emdeypéveg pebodoug, site tnv €ohokArpou dnuloupyla vEwv pebodwv
ETUAEYOVTOC QMOVTAOELG ATO TIC UTTAPXOUOoEeC HEBOSoUG akoAouBwvVTaC £va GUVOAO KOVOVWV Kol

Sdnuoupyia evog véou API To omolo umootnpilel Lovo TLG KawvoupyLeg peBodouc.

2ta mAaiola tou DITAS project otnv mapovoca Suthwpatiky epyacio vAomoteitat Method
Composition to onoio urntootnpilel MARPWG Kat TG Vo peBoddoug ot onoieg mpoavadepOnkav. Ot dUo
pnEBodol Ba umootnpilovtal kat cuvduaotikd, SnAadr o xpnotng Ba £xel tnv SuvatdtnTa va emAEEsL
OUYKEKPLUEVEG HEBOBOUC amod To apxtko APl alda Ba €xel Kal tnv Suvatdtnta vo. SnULOUPYNOEL Kot

SLKEC TOU.
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ZTNV OUYKEKPLPEVN UAomoinon to cuotnua Aapupdvel tnv meplypadn evog unapxovtog APl n
omola mpémnel va. akoAouBel to OpenAPI specification v3.0.2 kal mopoucLldlel ypodpLKd aToV Xpriotn TG
edapUoync tng umdpyxouoeg pebBodouc. Ito xprnotn Sivetal n emhoyr va erAEEeL ite OAOKANPES
pneBOSoUC elte va PTLAEEL SLKEC TOU ETUAEYOVTAG OTOVTIOELG OO TNC UTIAPYXOUCEG. TNV CUVEXELX TO
cuotnua dnuLloupyet £va véo APl To omolo eival dpeoa AELTOUPYLIKO KaBWG Kal pLo eplypodn yla To
véo APl n omola akoAouBel to OpenAPI specification. AvaAutikn meplypadn Tic uhomoinong tou

OUOTAMATOG AAG KOl TTAPASELY O XPiONG TTAPOUOLATOVTAL OTO ETIOUEVA KEPAAaLAL.
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Kedahato 3 Emhoyr) Epyaleiwyv

210 Tapov kedpalato yivetal pia avadopd apxlkd oTnv OPXLTEKTOVIKI) TOU CUCTAUATOG KaL OTN
OUVEXELQ OTa epyaAeia Tou UTtApPYOUV SLOBECLUO OTNV ayopd Kol UImopoUV va xpnotponotnfolv otnv
ovantuén twv Paclkwv TUNUATWY TOU CUCTAMOTOG. TEAOG, YIVETOL pio oUyKpLOn QVAPECO OTa
UTTAPXOVTO EpYOAEia yLor KABE TUALO KoL EMIAEYETAL OLUTO TIOU OVTOTTOKPLVETAL KAAUTEPA OTLG OVAYKEG

TOU CUCTHLOTOG.

To ovotnua Ywpiletal oe tpia Baoikd tunupata: to Front-End, €éva REST APl to ormoio
avalapBavel tov poho tou Back-End kat évav Stakouplotn otov omoio Ba tpéxouv ta véa API mou
Sdnuoupyel To cuotnua. To Front-End eival to ypadiko rmeptBdAlov to onoio naipvel tnv mepypadn
€voc API kol mapouctalel Tig HeBOdoug ypadLlkd oTov XpHotn, WOTE va TIAEEEL 1} v SNLOUPYNROEL TIC
pneBodoug Tou véou APL. Auto to meptpallov Ba €xel Tn popdn otooeAidac. To Back-End Ba £xeL tnv
popdn evog REST API kat Ba elvat urteBuvo va AapBavel Tig emMAOYEG Tou xprotn amnod to Front-End
KoL va Snptoupyet Tnv meptypadn yia To véo APl kaBwg emiong Kol Tov KwdKa yLol auTto. O SLKOULOTAG
avantuénc Twv véwv APl Ba £xeL tnv euBuvn va Aappavel tov Kwdika Twv véwv APl amnd to Back-End

Kol va ta avarntuooel (deploy) o€ payUatiko Xpovo.

Q¢ yAwooa avantuéng tou cuotnuatog emAéxOnke n JavaScript kabwg Sivel Suvatotnteg
avdntuéng téoo yla tov tehdtn (client-side) 6co kat yia tov Stakopoth (server-side), mpoodEpoviag
€10l opolopopdia oto cuotnua. Tnv idla wpa, n JavaScript B£teL otn SLAOoN TOU XPrOTN LILOL LEYAAN
mowkhia arnd Frameworks kot BLBALoBrkeg, Ta omolot HUmopoUv va PBEATIOTOMOLACOUV Kal va

enonevoouy t dtadikaoia avamtuéng.
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3.1 Z0ykplon kat Emoyn Epyalieiwv Avamntuéng Front-End

H gupela uoBétnon tng JavaScript wg Tng kUPLAG yYAwooag yla tn Snuioupyia SUVOLKWY Kot
Stabpaotikwy LotooeAidwv odnynoe otnv avaykn yia e§opBoloylopd twv Baotkwv Sadkaoiwv
avantuéng. H avdaykn auti obfiynoe pe Tn oewpd Tng otn dnuoupyia mAalciwv avamtuéng
(frameworks). Ta frameworks eivat meptBadAAovta MPOYyPAUUATIOHOU TTOU OKOTIO £XOUV VA TIAPEXOUV
OTOV TIPOYPAUUATLOTH OAa Ta amapaitnta epyaAeio ta omola XPeLAleTaL ylo TNV avAmTuén €vog
ouotAuatog, onwg PLPALoBnKeg, oet epyaleiwy, APIs Kot LETAYAWTTLOTEG. MapakdTw Tapouactdlovrot
Ta tpla Snuodihéotepa JavaScript Frameworks yla Front-End development kat otn cuvéxela yivetal
pLa oUYKpLoA Toug yla va eTideyel teAtkd to Framework mou Ba xpnotponownBel otnv avamtuén tou

cuoTthuotog[18].

3.1.1 Angular

H Angular gival éva avolkto framework avamtuéng dtadiktuakwyv edpappoywyv Boclopévo atnv
TypeScript (ouvtaktiko umepolvolAo tng JavaScript). H Angular kukAodpopnoe yia tpwtn ¢popd to 2010
amno tnv Google pe tv ovopacia AngularlS, n omola sivat Bactopévn otnv JavaScript kot cuvtnpeitat
HEXPL Kal onpepa. Alya xpovio apyotepa, to 2016, n Google kukAoddpnoe tnv Angular 2 1 amid
Angular, n omnola mMA£ov xpnotpormolel TypeScript kal emipEPel oNUAVTIKEG dANAYEG TOOO GTOV TPOTIO
Aettoupylag Kot avamntuéng Twv edapuoywv 600 Kal OTNV OPXLTEKTOVIKN Toug, €§ ou Kot n oAAayn

ovopatog. H teheutaia otaBepn ékdoon tng eivat n Angular 8.

MepLKA XapaKTNELOTIKA TNG Angular ta omoia tn Stadopomololv amnd ta untoAoura frameworks

Tou mapouactalovtal sivat:

e Emutpenel tn Snuioupyia edpapuoywyv pla oedidag (Single Page Application) pe vnAn

amodotikotnTa Kot aohAAsLa.
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Yriootnpilel tnv TypeScript n omoia mapéxel OAeg TIq Suvatotnteg TNG JavaScript, aA\d
TPOODOETEL €Miong TN SuvATOTNTA Yla OTATIKOUC TUTIOUC, KAAUTEPN TAONYNON, QUTOUATN
cuumAnpwon kot duvatotnta eVpeong Aabwv Katd tn cuyypadr Tou KwoLKA.
MpoodEpel tpeig tpomoug Data Binding: 2-way binding, one-way property binding, event
binding kat interpolation.

Yriootnpilel to poviédo Model-View-ViewModel (MVVM), 1o omoio emLTpEneL 0TOUG
TIPOYPAUUATLOTEC VO SOUAEVOUV EEXWPLOTA KAl TAUTOXPOovVA oTa S1Adopo KOUUATLA ULOLG
ebappoyng.

AOyw tou povtéhou MVVM kal t xprion Component, o KWSLKAG TTOU TTOPAYETAL EvVaL
ETIAVOXPNOLUOTIOLHOLUOC KOl KATAVONTOG, EVW ETLTPEMEL EUKOAOTEPN SOKLUA HOVASWY
(Unit Testing).

Yrapxet mAnBwpa BonOntikoU UALKOU TOG0 amo enionueg mnyEg (Google) aAAG kat amod
™V KowotnTa.

KaBe kUpla €kdoon tng Angular umootnpiletal yia 18 prvec. Ao autoug oL 6 adopouyv
gVePYN UTTOOTNPLEN Kal oL 12 PUAVEC LaKpoXPOVLa UTIOOTNPLEN. ALileL 6 va onuelwBel otL
O£ TIEPUTTWOELG TIOU HLa. KUpLal €kdoon NG Angular otapatd tn xprion Kamowv APls
Slvetal po meplodog 6 UNVwv HEXPL VA OTAHATACEL TEAELWC N uTtoaTr pLEn Toug, Sivovtag

£TOL APKETO XPOVO OTOUG MPOYPOLUOTIOTEG VO KAVOUV TLG OIOpaTnTEG AANAYEG.

Oa NTav Ouwg mapdAswpn va in yivel avadopd Kol ota pelovekTipata Tt Angular, ta mio

ONUAVILKA oo ta onoia cuvoyilovtal ota Mo Katw onuela:

Aoyw tou 6tL n Angular Baoiletat otnv TypeScript kot Adyw Twv oXeTIKA SUOKOAWV GTNV
KATAVONGN QPXLTEKTOVLKWY TIOU XPNOLUOTIOLEL, Elval apkeTtd SUOKOAN oTNnV eKLABNnGON.
H petdfaon amnoé tnv AngularlS otnv Angular eivat apketd SUokoAn, Aoyw SLadpopeTLKNG
OPXLTEKTOVIKNG TwV dUo frameworks.

To yeyovog otL n Angular evnuepwvetal o€ kupla €kdoon kaBe 6 pAveg avédvel to
KOOTOC OuvTNPNoNC Tou KWOLKA, HE OTOTEAECHO VO QMOMOKPUVEL TIOAAOUG

TIPOYPAUUATLOTEC QTTO TO VAL TN XPNOLLLOTMOLOUV.
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Me to O€TIKA KaL T OPVNTIKA TNG XOPOKTNPLOTIKA XPNOLLOTIOLELTOL Ao APKETOUG YVWOTOUG

LOTOTOMOUC, LIE TOUC ONUOVTIKOTEPOUC amod autoUug va eival: Google, Microsoft, Adobe kot AWS.

3.1.2 ReactlS

H React (React)S), og avtiBeon pe ta dAa dUo frameworks otn Alota pag, Sev eival framework,

aAAd pa avolktr) BLBAoBnkn tng JavaScript, n omoia eldikeveTal otn dnuioupyia dLadpaotikwy

Sdtemadwv xprotn (Uls). H React kukAoddpnoe yia mpwtn dopd to 2013 and tn Facebook kot

ouvtnpeltal and tnv (dla, KABWE Kol amo pLol KOWOTNTA ETOLPLWY KAl XPNOTWV WC £PYO0 OVOLKTOU

Kwdka. H React pumopel emiong va xpnotpomnotnBet kat ywo tnv avantuén epoppoywv Android kat iOS

pe tn xprion React Native. H o mpoodatn £€kdoon sival n React 16.8.6.

MepLKa xapakTnpLoTikd Tng React ta omolia tn Stadopomnolovv and ta umoAouna frameworks

elval ta akoAouvBo:

Elval oAU eUkoAn otnv ekpuadnaon, adou xpnolpomnolel kaBapn JavaScript kot €xeL amAo
oxeblaopo.

Yrootnpilet tnv JSX. Auto onuaivel 0tL ta components tng React pmopouv va ypadouv
HE TN xpnon JSX, To omoio elval pLa EMEKTAON TN JavaScript mou emitpmnel ouvtagn
component, xpnollonowwvtag cuvtaén mopouoLa pe tnv HTML.

Mropei va xpnotpomnotnBel o cuvduaouo e tnv TypeScript kat tn Flow, mpoodépovtag
£T0L OTOTLKOUC TUTIOUG,.

MpoodEpel one-way data binding and tov component matépa oto component rtadi,
amodpevyovtag £T0L  avermBUUNTEG Kol ampOPAEmTeg  evépyeleg. Tautoxpova,
SLEUKOAUVEL TOV EAEYXO LOVASWV.

Elval Baolopévn os component, SLlEUKOAUVOVTOC £TOL TNV EMAVOXPNOLUOTIOLINON KoL TN
ouvTHPNON KWLKA.

To Virtual DOM tng React tnv KAvel e€alpeTLKA ypriyopn.
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e Hpuetdfaon otig veodtepeg ekdOOELG TNG React elvat e§atpeTikd eUKOAN e TN Xprion Tou
epyaleiov CodeMod.
e Yndpyel mMAnBwpa BonBntikou UALKOU TO00 amod emnionueg mnyeg (Facebook), aAAd ka

oo TNV Kowotnta.

Onwg kat to uTtoAouna epyadeia OLwWG, CUVOVTOUUE KL £5w KATTOLA PLELOVEKTAATA TTOU BETOUV

TLEPLOPLOUOUG OTN XPron Tou. MepLkd amod ta onpavtikotepa Tng React eivat:

o Agv emBANEL KATTIOLO OTIA TIPOYPAUUATIOLOU, AAAA aprVETAL GTOV TIPOYPAUATLOTH Val
anodacioel, EMTPENOVTAS ETOL KAKO KWOLKOL KOLL TIPOKTLKEG,.

e Hxprion tou Virtual Dom emnudpépel avénueves avaykeg pvnung (RAM), adou kpatletal
Slapkwg éva avtiypado tou DOM otn pviun.

e H puktn ovvtaén tig React (JavaScript — JSX) prnopet va anoBappUveL ) va cuyxioeL Toug

TUPOYPAUUATLOTEC, TOUAGXLOTO aTNnV apxh.

H React xpnolpomnoteital eniong and yvwotoug LoTOTOMOUG, UE TILO ONUOVTLKOUG va givat oL

€€nc: Facebook, Instagram, Netflix, Airbnb, Uber.

3.1.3 VuelS

To Vue (Vue.js) eivat €va oavolktd mpoodeutikd framework avamtuéne Stadilktuakwy
edappoywv pag oehidag (Single Page Applications), kaBwcg kot Stadpaotikwy diemadwyv xpriotn (Uls).
To Vue kukhodopnoe yia mpwtn ¢opd to 2014 amnd tov Evan You Kal cuvtnpeital amno thv opudado tou
Vue.js kKaBwg Kal pia kowotnta xpnotwv. To Vue avantuxdnke BAcLopEVO OTLG KAAUTEPEG TIPOKTLKEG
aMwv frameworks ou mpoavadEpOnkav, 6mwg n Angular kat n React. H mio npoodatn ekdoon eivat

to Vue 2.6.10.

Onwg kat ta poavadepObevta frameworks, £ToL Kal To Vue €XEL KATTOLO XAPOKTNPLOTLKA TTIOU TO

Slapopormolovyv amod ta umtodoura frameworks, peptka amnod ta onola sival ta €€n¢:
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e Eival éva mpoodeutikd framework mou onpaivel 0tL umopel va epapuootel otadlakd n
ETUAEKTLKA OE CUYKEKPLUEVO KOUUATLO EVOG CUOTAOTOG XWPLG APVNTLKESG ETULTTWOELG,.

e EivaL eukolho yLla veéoug xpnoteg, adou xpeldletal povo yvwon tng JavaScript.

o ExeLto pkpotepo peyebog ano oha ta frameworks mou mapouvotdlovial.

e Mrmopei va xpnotponolnBei eite og éva amho Ul eite o éva Single Page Application péypt
Kall o€ peyaAa Kot epimAoKa CUCTAUATAL.

e Yrapyel AemTopePnC TeKUnpiwon otn emnionun ogAida tou Vue, n omoio SteukoAUVEL

aKOUO TIEPLOCOTEPO TNV EKUAONON.

To ONUOVTLKOTEPO TWPA LELOVEKTNA TOU Vue gival ot Adyw TnG HKPOTEPNG ULOBETNONG TOU
dev undpyxel Stabéopo BonBNnTikd UALkG otnv KAlpaka mou undpyxel yla ta duo mpoavadepOevta

mAaiowo avantuéng, Angular kal React.

To Vue xpnoiwuomoleital petaly alwv amd toug Lototomoug Alibaba, Gitlab, Xiaomi kat

Grammarly.

3.1.4 30von kal eTiloyn

‘Exovtag peAeTnoel ta Tpia epyaleia avamntuéncg Front-End, To emopevo Bripa sival n entioyn
EVOC OO OUTA YLOL TNV TIPOYLOTOTIOLNGO N EVOC GUYKEKPLUEVOU £pyou. Elval yeyovog Ot Sev pmopel va
umapéel kaBapr emloyn Ue thv évvola tou mowo framework sival kaAUtepo, adol kaBe Eva £xeL Ta
BETIKA KoL TAL APVNTLKA TOU XAPOKTNPLOTLKA, TIOU TO KOBLOTOUV O£ KATTOLEG TIEPUTTWOELG, EVW BETOUV
TIEPLOPLOUOUG OE KATIOLEG AAAEG. AV Kal GOLVOREVLKA KL Ta Tpla €xouv Tov (8Lo oKkomo, To KABE Eva amo
avtd Slampénel oe SLapopeTKA oevApLa EiTE AOYW TOU CUCTHHATOG TO OTIOL0 AVATTTUCOETAL £(TE AOYW
TWV TIPOYPOLLUOTLOTWY, AVAAOYQ E TIG YVWOELG KOL TNV EUTELPia TOUG. Q¢ €K TOUTOU, EMIAOYN WMOpEL

va YLVEL LOVO BOCLOUEVN OTO EKAOTOTE £pYO KABWGE KL 0TNV EKACTOTE opAda avantuénc.
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210 mAaiolo Tng mapovoag SuTAwHATIKAG epyaciag €xel emheyel n BLBALoORKkn React yla Tig
avaykeg tou Front-End. H emloyn autn eival Baolopévn os Sladopeg attieg. ApXLKA, TO LEYOAUTEPO
UTTOAOYLOTIKO KoppatL Ba yivetal amo to Rest API. To Frontend 6€Aoupue va xelpiletal povo to Ul, katt
oto onolo e€elbikevetal n React. EmutAéov, Bewpeital anapaitnto n epapuoyn va eival ehadpld Kot
ypriyopn, KAatl to omoio mpoodépel n React. Teleutaio aAAd OxL €oxato KIvNTpo QmOTEAECE n

TLPONYOU LEVN EUTIELPLO TOU CUYYPADEQ LIE TO CUYKEKPLUEVO EpYaAELo.

3.2 EpyaAeia Avamntuénc Back-End (Rest API)

Ma tnv avantuén tou Rest APl emiAéxBnke to meplpdMov Node.js wg to o Stadedopévo
JavaScript runtime €€w amo toug MePLNYNTEG LOTOU, KaBw¢ eniong kal yla emumAéov Adyoug, oL omoiol

avadpEpovtal 0TV avaAuon Tou pyaAeiov, OTIwG MAPOUCLALETAL TILO KATW.

3.2.1 Node.js

To Node.js gival pia avolktr) (Open-Source) mAatdoppa avantuéng AoyLopkol Baclopévn otn
JavaScript. Napéxet eva meptBaiiov ektéleong JavaScript €§w amod tov mepnynth Lotou, Baclopévo oto
Google V8 JavaScript engine. To V8 JavaScript engine eival pia pnxavr ektéAeong JavaScript avolytou
kwdika, n onoia Bpioketal miow amno to Chrome kat 6GAOUG TOUG TIEPLNYNTEG LOTOU BACLOUEVOUG OTO
Chromium. To Node.js kukAoddpnoe yLa mpwtn ¢opd to 2009 and tov Ryan Dahl kat n o npdodatn

€kboon tou eivat to Node.js 12.4.0.

H kUpla xprion tou Node.js elvat n dnuoupyia SlakoploTwv ypaupévwy o€ JavaScript,
SdnuLoupywvtag £ToL Eva evomolnuevo mepLBaiiov avamtuéng Stadiktuakwy edappoywy, 6mou 1o n
HEPLA TOU TEAATN 00O KAl N HepLd Tou SlakopLoth elval ypoppéva oe JavaScript. Etol pelwvovtol
SpapaTIKA oL TEXVOAOYLEG TIOU TIPEMEL VA YVWPLlEL €vag TPOYPAUUATLOTAG WOTE VA aAVOTTTUEEL Lo

edapuoyn.
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H apyttektoviky tou Node.js, oe avtiBeon pe alAo meplBaAlovta avamtuéng spappoywyv
Siktuou, 6 Baoiletal otnv MoAuvnuatikotnta, aAAd otnv acuyxpovn eicodo/é€odo (asynchronous
I/0). AnAadn), Aeltoupyel o€ €va POVO VAUA XPNoLUomolwvTas KANCEL eloodou/e€080ou oL omoleg e
OTAPATOUV TNV eKTéAEON TOoU KwdLKa (non-blocking I/0). Auto tou emutpEmel va Xelpiletot mOAAQTTAEG
oUVOEDELG XWPLG va xpeLaletal moAAarAd vApata. Ma va emiteuxBel auto, kdbe dtadikaoia n omola
Slevepyel kamola elood0/€€odo mpénel va SnAwoeL pla cuvaptnon enavakAnong (callback), dnAadn

Hla ouvaptnon n onoia Ba ektedeotel LOALG TeEAELWOEL N elcodog/E€0d0C.

To 2010 napouactaotnke to npm (Node Package Manager), évag SLaxelpLotic maketwy (package
manager) yio. to Node.js. To npm armoteAeital amno éva epyalelo ypaUUAG EVIOAWYV Kal piLo online Baon
bebopévwy. To epyoleio ypapung evtoAwv emkowvwvel pe tn Baon dedopévwy, n omola mepLexeL
dnuoota ) Woktnta makéta npm. To npm TPoodEPEL OTOV TIPOYPAUUATIOTH T Sduvatotnta va
dnuootevel kal va polpdletal tov KwdKA Tou otn popdr maketwv npm. Emiong dteukoAlvel to
KaTERAOWQ, TNV eyKatdotoon kat cuvtipnon BLBALoBnkwv JavaScript, oL omoleg umtdpxouv oav MaKETA

npm.

server.js
express

app
port

app.get('/*, (req, res)

.send( "Hello World')

port}’)

Ewkova 7: Mapadetyua andov Stakoutotr o Node.js
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3.3 Deployment Server

Q¢ Deployment Server yLa tLg avaykeg tng napovoag epyoociag emdéynke to Node-Red, kaBwg
Sivel ™ Suvatotnta avamtuéng kwdika (code deployment) katd tn Sidpkela ektéAecrg tou (at

runtime). Nopokdtw yivetal pula cUVTopn meplypadn tou.

3.3.1 Node-RED

To Node-Red eivatl éva avolyto epyaleio avamtuéng AoyLlopikou yia to loT Kot eivol BacLlopEVo
oto Node.js. Kukhododpnaoe yia mpwtn dpopd to 2013 amd tnv IBM kat 1o 2016 HETATPATINKE O €pYO

OVOLKTOU KwOLKA. Zuvtnpeital mAgov amno tnv IBM, kaBwg Kal amo KowoTtnTa Xpnotwy.

To Node-RED mpoodépel €va ontiko mepBAAAOV TIPOYPOUUATIOHOU, TO OMOoio XPNOLUOMOLEL
LOVTEAO TIPOYPAUUATIOUOU BACLOUEVO OE POEC. AUTO ONUOLVEL OTL ATTOKPUTTEL TO WS SOUAEVOUV OL
Sladkaoieg kAeivovtag TG os «upavpa Koutd» (nodes) kal Sivovtag oTtov TMPOYPAUUATLOTH TN
Suvatotnta va ¢tagel tv edapuoyn tou cuvdéovrag Stadopa nodes petafl touc. OL poég ToU

dnuoupyovvral oto Node-RED amoBnkevovtal oav apyxeia JSON.

To Node-RED £xetL ¢tiaxtel yia vo umooTpilel to loT. Katd ouvémela, SLEUKOAUVEL TV
kKaAwdiwon VAwwv cuokeuwv, online umnpeowwv kat APIs. H &nuoupyia APIs pmopel va yivel pe
puNdeviko kwbika, onwg daivetal otnv Ewova 8. Alvel akopa tn duvatotnta otov XpRotn, LECW Tou
Admin API kat tng peBoédou POST /flow, va avamtuéel Suvapikd (o véa por Katd thn Slapkela

EKTENEONC TOU.
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=<, Node-RED

Q Flow 1 + = i info
v Information
matt
Node
e, Type function
websocket
tep v Description
[get]/  O—i — hitp
L T v Node Help
v output A JavaScript function block to run against the
messages being received by the node
debug | The messages are passed in as a JavaScript
object called msg
link
By convention it will have a msg.payload
matt property containing the body of the
message.
http response The function is expected to return a
message object (or multiple message
websocket
objects), but can choose to return nothing in
order to halt a flow.
tep
v Details
udp - v

v function

function

template

Ewova 8: Mapadetyua anrov API ato Node-RED amnavtaet "Hello World" atn StebSuvar) http://localhost:1880/

3.4 BifAL0BNKeg JavaScript

Onwg €xeL €i6n avadepBel, n JavaScript sival pa amd Tig mo dtadedopéveg YAWOOEG
TIPOYPAUUATIOMOU OTN CNUEPLV EMOXN, ME XPHOEL TTOU KUMalvovTal oo epapUoyEG LoToU UEXPL
epapUOYEG SLAKOULOTWY aKOpO Kol epapUoyEG o €€uTtva Kivntd. Omwg sivatl Aoyiko, ivol SUGKoAO
Kall TTOAUTTAOKO va uttoatnplyBel autr n mowhia epoappoywv xpnoLponolwvtag anAr JavaScript. ¥’
oUTO €pyovtol va cupPBalouv ot BLBAloBnkeg JavaScript, oL omoleg uAomololv Stadopeg amod TG
AewToupyleg TOU  XpnolUOTOLOUVTOL OUXVOTEPA Kol TipooBetouv €va  emimedo  adaipeonc,
npoodEpovtag replmAokeg Aettoupyieg umd tn popdn cuvaptrioswy. Mo KATw, YIVETAL Lol CUVTOUN
neplypadn twv onuaviikotepwv BpAoBnkwv mou Ba xpnowpomownBouv otnv avamtuén Ttou

oUOTNHATOC.
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3.4.1 Material-Ul

To Material-Ul eivat pa BLBALoBrikn tng JavaScript, n onola mepLeéxel €tolpa React Components
kat eival Baolwopévn oto Material Design tng Google. Mpoodépel t Suvatotnta Snuioupyiog
Suvaplkwy Kat KoAd oxeSlacpévwy LotooeAidwy xwplc tn xprion CSS amod Tov mpoypappatiot. Ta
Components eivatl autolmootnpllOpeva KoL Umopouv va eloaxbouv éva mpog Eva o€ pLa LoTooeAida

LELWVOVTOG £TOL TO HEYEBOC TWV ELCayWYWV, Onwg daivetal otnv Ekova 9[19].

index.html x oee Browser

v id=" vp < C https://69cjn.codesandbox.io/

HELLO WORLD

dom”;
rial-ui/core/Button”;

<Button variant="contained” color="primary">
Hello World
</Button>

Ewkova 9: Mapadetyua xpriong tou Button Component arno to Material-Ul

3.4.2 material-table
To material-table eivat pa BLBAL0OAKN tng JavaScript Baclopévn oto Material-Ul. H BLBAL0OAkn

autr emnekteivel to Table Component tou Material-Ul mpooBétovtag neplocotepeq AELTOUPYLEG KO

SleukoAUvovtag tn cUMMAnpwon EvBstwv dedopévwy atov mivaka[20].
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3.4.3 Express

H Express (Express.js) eival pta BLBALoBrkn tngJavaScript yia xprion pe to Node.js. H BLBALoBrikn
autr) elval oxedblaopévn ywa tnv avamrtuén edappoywv totol kat APls. Mpoodepel mMAnBwpa
ouvoptiocewv ywa tn Slaxeipion ouvdéoewv HTTP (Cookies, Sessions, Data Parsing), oL omoieg
artAoToLoUV KATA TIOAU TNV avarmtuén epapuoywv Kol EMioNG LELWVOUV KATA TTOAU TV TocoTNTO TOU
Kwdka ou xpelaletatl oe oxéon Ue to HTTP module tou Node.js xwplg apvntikd avtiktumo otn

Aettoupyikotnta. OAa auta dpaivovtal oto mapadeiypa «Hello World» otnv Ewkova 10[21].

ExpressServer.js HTTPServer.js

http

t app=http.createServer(functi

if (req.

res.write("’
es.w ( "Hel

Ewova 10: Z0ykptan xpnong Express.js kot HTTP module

3.4.4 node-fetch

To node-fetch sivat emiong pa BLBALoBRKN tne JavaScript ywa xprion pe to Node.js. To node-
fetch uhomolel to yvwoto fetch APl oe meplBdAlov Node.js emitpémovtag Tn XPrion TOU avil Tou
XMLHttpRequest, To omoio eivat SuokoAo otn xpron. Tnv dla wpa, to fetch emitpénel kKaAutepn

xpovikn Staxeiplon Twv attnoswv HTTP, adou eival Baoilopévo oe Promises[22].
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3.4.5 lodash

Mua BLBALoBnRKkn tng JavaScript eival kot To lodash, To omoio MApPEXEL CUVAPTAOELG YLOL KOLVEC
AeLToupyieg BOOLOUEVEG OTO LOVTEAO TOU CUVOPTNOLOKOU TIPOYPUUUATIOMOU. ALEUKOAUVEL KOTA TTOAU
™ Staxeiplon mwvakwv (arrays), avilkelpévwy (objects), aplBuwv kot kelpévwy (strings). To lodash &ivel
TN SuVOTOTNTO OTOV TPOYPAULATLOTH €ite va eLoayayel oAOkANpn tn BLRALOBrKN OTO £€pyo TOU &lTe va
ELOOYAYEL UOVO TLG OUYKEKPLUEVEG HEBOSOUG Tou XpeldleTal, HeELwvovTag €T0L TO HEYEDOG TNG

edapuoyng.
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Kedahato 4 Yhormoinon — Aettoupyla 2U0THUATOC

Ze auTo To KeEDAAaLo emegnyeital n vAomoinon TwV BACIKWY KOUUOTLWY TOU CUCTAKATOC Kol

Silvetal emiong kal éva mapddelypo Asttoupyiag tg.

JKOTIOG TOU CUOTHAHATOG Elval vo SwaeL oTov Xpnotn tn duvatotnta tne eneepyaciag evog
umapyovtog VDC Blueprint, wote va napet ta Sedopéva Tou XPeLaleTol akpLlBwe LE TOV TPOMO ToU Ta
xpelaletal. To front-end tou ocuoTiuatoC BpPLOKETOL ylot OKOMoU¢ UAomoinong otn Sltevbuvon

http://localhost:3000/ kot otnv ekkivnor tou AapBavet to apxko VDC Blueprint. To back-end Bploketat

otn &tevBuvon http://localhost:5000/ kol mepLUEVEL ELOEPXOUEVEC GUVOEDELC. TEAOG, O SLAKOULOTHG

avantuéng Bploketal otn dtevBuvon http://localhost:1880/ kot MEPLUEVEL KAl QUTOG LE TN OELPA TOU

gloepyoueveg ouvdéoelg. Otav to clotnua avoamtuxBel ota mAaiola tou DITAS, o xprnotng Ba
Xpelaletal povo va &€pet to domain name tou front-end, kaBwg o xpnotng Sev €xel ameubeloag
erukowvwvia pe to back-end kat n StevBuvaon tou Stakoplotr avantuéng Ba meptéxetal oto véo VDC

Blueprint.

4.1 Yhomoinon Front-End

To front-end vAomoleital pe pla epappoyn poving oeidoc (Single Page Application) pe th xpnon
NG BLBALOONAKNG React. MNa tnv avamtuén pe tn xpnon tng BLPALONAKNG React, n oeAida xwpiletal o€
components, yeyovog TO omoilo amAomolel TNV UAOTOLNON KOl ETLTPEMEL TUWO EUKOAN
enavaypnotpomnoinon kwdika. To apxtkd component tng oeAidag eivatl To App component péoa oto

orolo mepLéxovtal OAa ta urtdAouta components Kol 0UCLAOTLKA OAOKANpN n oeAida.

App Component

To App component kaAet (renders) ta components Header kat MethodsDisplay, onwc ¢paivetat

otnv Ewkova 11. O kwdikag Tou App component untapxetL oto MNapdaptnua A.1.
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Name: getPatientBiographicalData =~ Name: getPatientBiographicalData

-

Name: getLastValuesForBloodTest Name: getCustomMethod

Name: getAllValuesForBloodTestComponent -
<MethodsDisplay/>

Ewova 11:App Component

Header Component

To Header component €xeL e€wpaioTikd okomo, SnAadr) Sev mMepLEXEL KATOLA AELTOU pyla Tapa

HOVO mopoucLalel Tov TitAo tng oeAidag.

MethodsDisplay Component

To MethodsDisplay component ulomolei tnv oAikr) Asttoupyia tig oeAibag. ESw vlomoleital 6An
n Aoykn miow amnod tnv emAoyn kal tn dnuloupyia véwv ueBodwv. To MethodsDisplay component kavel
render ta component MethodContainer kat SelectedMethodsDisplay, 6nwg paivetal otnv Eltkova 12.

O Baokog kwdikag Bpioketal oto Mapdptnua A.2.

Name: getPatientBiographicalData Name: getPatientBiographicalData
<MethodContainer/>

Name: getLastValuesForBloodTest Name: getCustomMethod
<MethodContainer/>

Name: getAllValuesForBloodTestComponent .

<MethodContainer/>

CREATE NEW METHOD <SelectedMethodsDisplay/>

Ewkova 12: MethodsDisplay Component

H mpwtn nuébodog mou kaAeital otav éva component yivetal render gival o constructor, o

omolog £xeL TNV €uBULVN vVa KOTOOKEUAOEL TO component KoL Vo apXLKOTIOLOEL TUXOV HETABANTEG N
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oT0OEPEG TLG OTOLEG XPNOLUOTIOLEL TO component. 2Tn CUYKEKPLUEVN TEPIMTWON, APXLKOTIOLEITAL TO
state Tou component. To state mepthappfavel petafl AAAWV TO avTLKEipEVO apiDesc, To omoio mepLéxet
Vv evotnta EXPOSED_API tou VDC Blueprint kot to array selection omou amoBnkelovtal oL EMAOYEG
Tou xpnotn amd ta components MethodResponseGrid. AkOupa, TmeplEXel TO Qvtikelpevo
selectedResponses, oto omoio amoBnkevovTal oL EMAOYEC TOU XPHOTN AUECWS TIPLV TN SnULoupyia TNG
véac neBodou. Emiong, mepléxel to array selectedMethods, to omolo petadépetal oto component
SelectedMethodsDisplay kot meptéxel tig ueBddoug mou eite €xel eTAEEeL elte €xeL dnpLOUPYNOEL O
xpnotng. TéAog, umdpxel To avilkeipevo form oto omolo amoBnkevovtal Ta OTOLXELD YL TLG VEEG

pneBodoug amnd to kouti Staidyou.

To component apxtlkd dtaBaletl to eloepxopevo VDC Blueprint kdvovtag xprnion thg pebodou
KOkAou Twng tnc React componentDidMount kat otn ocuvexela odalpel OAeg TG avadopeg

xpnotpornowwvtog tn BLBALoORkn SRefParser kot To anmobnkev el oto state Tou component.

H enopevn péBodog kUkAou Twng n omoia tpéxel elval n render n omoia Snuioupyel ta
component MethodContainer, éva yla kdBe pébodo tou apxikou VDC Blueprint, kat mepvael ocav
oplopata ta otoeia TG ekdotote peBOSou kabBwg kat SUo ouvapTACELG €AEyXOU, TN
handleMethodSelection kat tnv updateGlobalSelection. O okomog tng handleMethodSelection eivat o
XELPLOMOC ETUAOYNG UdLoTApEVNG LEBOSOUL yLa Xprion oto véo VDC kat tng updateGlobalSelection ivat
va petadepbel oto component MethodResponseGrid, wote va xelpiletal tig emthoyég dedopevwy yla
Snuoupyila VEwv HeBOSwV. Itn ouvéxela, n pEBodog render dnuioupyel to kouumi CREATE NEW
METHOD, mou evepyorolel tn péBodo createNewMethod, otnv omoia Ba yivel eldikn avadopd
TapoKATw. AKOpa, Snuoupyel to component SelectedMethodsDisplay divovtag Tou w¢ oplopata Tig
emleypéveg neBodoug kat Tig peBodoug handleDelete kat clearSel. H mpwtn xelpiletan tn dtaypadn
eMAeypévwyY neBodwv kat n devtepn kabapilel To state Tou MethodsDisplay 6tav dnuloupyeital to
véo VDC. Téhog, n render dnuioupyel to kouti SLaAdyou TOU avolyel PE TO TTATNUA TOU KOUWTLOU
CREATE NEW METHOD, yLa tnv eloaywyr Twv otolxelwv tng véag pebBodou. 2to kAsiouo tou Staldyou

kaAeital n peBodog handleClose yia va dnpoupynoet t véa pébodo.
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Mt amo TG onpavilkotepeg HeBOdoug autol Ttou component eivat n  pEBodog
createNewMethod. H péBodog autn kaAeitat 6tav natnOei to kouvpuni CREATE NEW METHOD. Apxtka,
TUPOETOLUATEL TIC EMIAOYEG TOU XPNOTN yla Tn dnuoupyia tng véag pebodou maipvovtag povo ta
eTAEYUEVA responses amo To array selection kol mepvwvtag to otn cuvaptnon applyRules, n omola
TLEPLYPAPETAL OTN OCUVEXELA Yla €AEYXO. AV TIEPAOOUV ETLTUXWG TOV E£AEYXO UETOPEPOVIAL OTO
avtikeipevo selectedResponses kal avoiyel To koutl SLAAOYOU yla TNV ELCOYWYH TWV OTOLXELWV TNG
peBodou. Katad to kAeiowo tou Staddyou Snuioupyeitat n véa pEB0dog kal peTadEPETAL OTO

avtikeipevo selectedMethods.

H péBodog applyRules €xeL okomo va eAéyéel Tig emAoyeg Tou xprnotn BAoeL evog cuvolou
Kavovwy. a tov €Aeyxo XpnolpomoLeital n mapduetpog path, n omola divetal ota responses amnod to
MethodResponseGrid component kal avtimpoowneVel Tn B€on Tou KABe response. O akpLBg TPOTOC
dnuoupyiac mepypadetal otnv napdypado yia to MethodResponseGrid component. Ynidpyouv 00
KOVOVEG: O €vOC ElvOl ONUOGCLOAOYLKOG Kal 0 GAAOG TIPOEPXETOL OO TOV TPOMO UAomolinong Ttou
ouotiuatog. O MpwTtog Kavovag sival OtL ano peBodoug twv omoiwv To oxnua toug Sivetal Pe Tn
BonBela tng Aé€elc-kAeldi oneOf pmopouv va emheyolv responses Hovo amo éva oxnpa, adou dev
prnopet n pEBodog va dwoel andvinon anod dvo dladopetikd oxrnpata o€ pia kKAjon tng. O devtepog
KavVOvVOG EXEL VO KAVEL E TNV UAOTIOINON TOU OUOTAMATOG Kal AégL OTL SUO responses Sev Umopouv va
g€xouv 1O (60 path, adol Bdoel tou path kaBopiletal to oxAua Twv VEwv peBOSwv ToU
dnuoupyolvrtal, Pe omotéAecpa av eixape SUo responses pe to i6lo path poévo to éva Ba

enotpedotav amno tn véa HEBodo xwpic va puropolpe vo ipoBAEPOUUE TTOLO.

MethodContainer Component

To MethodContainer eivat To component to onoio givat unteUBuvo yLa TV mapouvciaon TG

kaBe peB6bou Tmou umdpxel oto apxikd VDC Blueprint. Otav motnBei, kdvel render Tto

MethodResponseGrid component onwg ¢aivetal otnv Ewova 13. O Baoikog kwdikag Pploketal oto

Mapaptnua A.3.
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Name: getPatientBiographicalData .

Name: getLastValuesForBloodTest <MethodContainer/> w

|
Method: get Path: /patient/{SSN}/blood-test/summary <MethodRes ponseG rid/>
Mame Type Parameters
O date string SSN
O haemoglobin object 55N
| antiThrombin object 85N
| plateletCount object SSN
| patientld string SSN
> cholesterol object 58N
prothrombinTime object 55N
totalWhiteCellCount object 55N
fribrinogen object SSN

TOUU TS ULUTTIPUTTCTI

CREATE NEW METHOD

Ewkéva 13:MethodContainer Component

O constructor tou MethodContainer gival n mpwtn néBodog mou TPEXEL PLY Yivel render To
component KoL GKOTTO £XEL VOl 0)pXLKOTIOLNOEL TN petaBAntr isHidden tou state, n omola eA€yyeL To KOTA

nooo dpaivetal ) 6xt to component MethodResponseGrid, to omolo kaAeital otn pébodo render.

YT oUVEXELa TPEXEL N UEBodoC render, n omola Snuoupyel éva component Paper kat €va
MethodResponseGrid component. To Paper component mepléxel €éva Typography component mou

TEPLEXEL HECA TO Ovopa TNG HEBOSoL Kat eAéyxetal and tn pEBodo handleClick kat éva IconButton
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component mou €ivatl umeVBuvo yla TtV erloyn Tng PeEBOdou wg ExeL kal eAéyxetal anod tn nEBodo
handleMethodSelection. To MethodResponseGrid component AapBdvel w¢ oplopata tnv opxLkn

pnEBodo mou £xel AndOel amo to MethodsDisplay, tn péBodo updateState kot tn petaBAntr isHidden.

OL puéBodol updateState kat handleMethodSelection Asttoupyolv wg evdiapeoec pébodol yla

TG HeBOdoug updateGlobalSelection kat handleMethodSelection tou MethodsDisplay component.

H pébobdog handleClick kaAeital kaBe dpopd mou yivetal KAtk oto Typography component kot

aAAAZeL TV TA TNG petaPAntng isHidden.

MethodResponseGrid Component

To MethodResponseGrid eival to component To omolo mapoucldlel OAeC TIG SUVOTEG
QTMAVTIAOCELG, TIG omoleg pmopel va €xel pa pebodog tou apyitkou VDC Blueprint oe popdn mivaka,
Sivovtag tn Sduvatdtnta emdoyng responses yla tn dnuoupyia véag pebodou. O Baotkog KwdLkag

Bpioketal oto Mapdptnua A.4.

H npwtn péBodog n omola kaAeital elval Eava o constructor, TOU G€ AUTH TNV NEPLTTWGCN OKOTO
€XEL TNV apXLKOTIOLNON Tou state Kal CUYKEKPLUEVA TOU array rows, oto omoio Ba amnoBbnkeutolv Ta

responses tng apxtkng nebodou oe popdr ypaUUWY TTivaKa.

YTn ouveéxeLa, kaAeitat n pEBodog kukAou {wng componentDidMount, n onola og cuvduaoud
pe tv avoadpoutkn nEBodo addProperties £xel oKOTO TNV MPOETOLUACIA TWV responses TG EKAOTOTE
apxkng peBodou oe ypapueg mivaka. KaOe ypappn Tou mivaka eivat éva oVTLKELEVO LE TOL OTOLXELD
id, name, path, type, parameters, partof kot yLa nested avtikeipeva to otolxeio parentld. e auto to

onpeio givat ou dnpoupyeital kat to path. Mo tn dnuoupyia tou akoAouBouvtal ot €€AG KAVOVEG:

e Jemepinmtwon nou to oxnua tng pebodou Sivetal pe tn Aé€n kAeldi oneOf, To path 6Awv

TwV responses &ekva Pe tn cupPorooelpd “oneOf.schema”, akoAouBoupevn amod Tov
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apLOUo Tou OXAUATOC LE TN OELpd Ttou untdpxouv oto VDC Blueprint kat {ava teleia. M.x.
“oneOf.schema2.”

e Je mepinmtwon mou to oxnua tng ueboddou eival tumou Array, tOTe mpootiBetal n
oupBolooelpd “Array.” oto path. M.x “oneOf.schema2.Array”.

® 3TN OUVEXELQ, eEMe§epyalONAOTE Ta properties TOu oXNUOTOG Eva €V, OTIOU TO KABE éva
naipvet 1o O&kd TOU path, oto omoio mpootiBetar 1O OdSvopa tTou. MY
“oneOf.schema2.Array.cholesterol”.

e e meplmtwon Mo KAToLo amo Ta properties mepLEXEL properties oe deutepo eminedo,
TOTE KAOE €val oo aUTA alipvel SLKO Tou path apa Kot EExwPELOTH YA OTOV TIivaKa.
N.x “oneOf.schema2.Array.cholesterol.hdl”.

Teheutaia koAeital n pEBodog render n omola KAt apxadg eAéyxetl Tn petaPAnty isHidden kot
oTNV TEPLMTWON TIoU €XEL TLUN true, emotpedel null. Te mepimtwon mou €xeL Tiun false, emotpedel Eva
MaterialTable component, To omoilo napéxetal ano tn PLBALoBRkN material-table. To MaterialTable
component elval €éva component Tou TpoodEpel TEPAOTIA Aeltoupylkotnta. Katomwv, Oa
TOPOUCLACTOUV Ol BaOLKEG puBuioelg mou xpnolpomolBnkav. ApxLKa xpnolpomnoleital to tree-data
mode, omote opiletal n oxéon petafL parent kot child rows (yia nested responses) pe to oplopa
parentChildData. Me to Oplopa onSelectionChange opiletat to tL Ba ylvetal kdBe ¢opd mou
EVEPYOTIOLELTAL 1) aTevepyomoleital kAmolo anod ta check-boxes yla kaBe ypapun. Zto oplopa data
Silvetal To array rows amo 1o state Tou component, To OMoLo TEPLEXEL TTAEOV T OTOLXELQ TOU TtivaKAL.
Y10 Oplopa columns Silvetal o Tpomoc e Tov omnoio ta SeSopéva ou §60nkav oto Oplopa data Ba
eudavilovral otov mivako. TEAOG, UTIAPXEL TO OpLOMA options, TO OMoLo EAEYXEL OAEG TIC ASLTOUPYLEG
ToU Ttivaka. ESw tiBetan n petaBAntn selection o€ true, wote va evepyomnolnBei n Suvatdtnta emAoynig
YPOUUWY OTOV Tivaka Kot €rtiong otn petaPAnth selectionProps Sivetal pa cuvaptnon, n onoia opilet

TIOLEG YPOLUUEG O Ba elval evepyOTTOLNUEVEG TIPOC ETLAOYH.
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SelectedMethodsDisplay Component

To SelectedMethodsDisplay component givat urtevBuvo va nopouaotalet TG peBdSoug movu eite
EXEL EMAELEL O XpNOTNG £lte £xeL PTLALEL, KAOWG KL YL TNV ArooToAn Twv dedopévwy oto back-end. O

Baolkog kwdikag Ppioketal oto Napdaptnua A.5.

H npwtn néBodog n omoia kaAeital eivat Eavd o constructor mou o€ AUt TV EPIMTWON OKOTIO
€XEL TNV apxLlkomoinon Tou state, To omolo ePLEXEL TIG LETAPANTEG Open Kol msg Iou OKOTIO €XOUV TOV

g\eyyo tou Sladoyou eniBeBaiwong i mpofAnpaTod.

YTn oUVEXeLO TPEXEL N HUEB0BOG render, n omola og mepintwaon mou To oplopo methods tou
component (6nAadr to selectedMethods tou MethodsDisplay component) eivat @&bdelo, tote
eruotpEdel éva Typography component pe to kelpevo “Waiting...”. 2e avtiBetn mepinmtwon, Snuioupyet
€va array and Paper components, kaBe évo oo Ta omoilo avtiotolxel oe pla pEBodo oto OpLopa
methods. Ta Paper components meptéxouv éva Typography component, e KelLEVO TO OVOUA TNG VEAG
peBodou kat éva IconButton component to onoio eAéyxetal and tn pEBodo handleDelete. Metd ta
Paper components dnuioupyeital to kouuni Create New CAF (VDC), to omoio eAéyxetal amno tn pebodo

createCAF. TéAog, Snuioupyeitatl Eva kouti Sltaddyou.

H uéBodog createCAF kalAeital otav natnOsi to koupni Create New CAF (VDC). H uébodog autn
xpnotpomnolwvtog th uEbodo fetch ektelet éva HTTP POST request mpog to back-end tou cuotriuatog,

onAadn éva REST API tou akouel otn StevBuvon http://localhost:5000/. Yuykekpipéva, to HTTP POST

request yivetat mpoc tn dievBuvon http://localhost:5000/generate. To body tou HTTP POST request

TEPLEXEL TNG EMIAEYEVEG HEBOSOUG, kKaBwg kat Tnv evotnta EXPOSED_API tou apytkou VDC Blueprint.
To REST APl avaAoaufdvel va avamtuéel tig véeg pebodoug oto NODE-RED kat va dnploupynoet to
specification ywa auvtd pe Pdaon tnv mpodiaypadry OpenAPl. Otav olokAnpwBei n Sadikaoia,
enotpedetal miow otnv createCAF éva puivnua e Tov Tpomo oAokAnpwong tng Stadkaciag. TEAoG, n

createCAF avolyel To kouTi SLaAdyou OTIOU TOPOUGCLATEL TO LAVN LA TTOU TIHPE.
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TéNog, urmtapxel n neBodog handleDelete, n onoia kaAeital 6tav natnBel to IconButton SimAa
armo to ovopa kabe pebodou. H handleDelete gival pua evéiapeon néBodog adol To HOVO TTIOU KAVEL

elvat va kaAel tn péBodo handleDelete tou component MethodsDisplay.

4.2 Yhomoinon Back-End

To back-end ulomoleitat akoAouBwvtag to povtého REST kot wg meptBariov avamtuéng

xpnotpomnoteital to Node.js.

App.js

To apxeilo eLo0dou eival to app.js kat o Baotkog kwdikag Bpioketal oto Mapdptnua B.1. ApxLKd,
Sdnuoupyeital o dlakoplotig Le tn xpron tg BLBALONAKNG express. O dltakoulotng pubuiletal €toL
WOTE va artoSEXETOL Cross origin request pe T xprion tng BLBALOBNAKNG cors. ITn CUVEXELQ, LE TN XPAON
™¢ BLBAL0OAKNG bodyParser mpootiBetal n Suvatotnta yla anokwdikomoinon tou cwpatog (body) twv

HTTP request mou katodpBavouv otov SLoKOULOTH.

TeAlkd o SLakoploTnG pUBULZETAL WOTE Va TEPLUEVEL CUVOEDELG OTLG SLadpoueg ou opilovtal

oto apxelo Routes/index.js kot EKKLVATAL WOTE va akoUeL otn Bupa 5000.

Routes/index.js

Y10 apxelo autd opilovtal ol SLadpopeég oTig omoieg akovel to API, Snhadn ot péBodol mou
UTtooTNPLLEL, Kal 0 Baolkog KwdLkag Bpioketal oto Mapaptnua B.2. MNépa amod Tov 0pLoUO TOUG, TOUG
avatiBetal amnod pia cuvaptnon callback n omoia tpéxel kaBe dopd mou AapBdavetal £va request otn
ouykekpLuévn péBodo. OL ouvaptnoelg autég PBplokovtat oto apxeio flowsControllers/flows.js. H
Baowkn pEBoSOg Tou APl elval /generate n omola eAéyxetal oamd TN oUVAPTNON

flowsController.genetateFlow mou Ba avaAuBei mio kdTw.
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flows.js

Y10 apxeio auto opilovral ot callback cuvaptioelg mou eAéyxouv tic Stadpopég tou API kat o

Baolkog kwdikag Ppioketal oto Napdaptnua B.3.

H mpwtn ouvaptnon mou d¢aivetal ivat n info, mou okomo €xeL va TAPEXEL BOOLKES

TmAnpodopieg yla To clotnpua otn dtevBuvon http://localhost:5000.

TN OUVEXELD, TAPOUCLAJETAL Ml amd TIG onpavilkotepeg peBOdoug tou back-end, n
generateFlow. komog tn¢ elvat n Snuioupyia twv Node-RED flows kat n anootoAn toug oto Node-RED
wote va yivouv deploy, aAAad kat n dnpoupyia tng meplypadrg tou véou API pe Baon tnv mpodlaypadn

OpenApi specification.

ApXIKQA, N MEBOLOG EAEyXEL av €XeL AABEL OAEC TIC AMOPALTNTEG TTAPOUETPOUC KAl OE QPVNTLKN
nepintwon enotpédel pe status code 400 kat pvupa AdBoug. Ztnv nepinmtwon mou €xouv §00ei OAeg
oL TIOPOMETPOL owoTA, N HEBodog &ekva tn Snuoupyia tig meplypadnig tou véou APl péca oto
avtikeipevo newOpenAPi.EXPOSED_API, mpooBétoviag apyxikd tnv €kdoon tou OpenAPl mou
XpnoLuomnoLeital, yevikeg mAnpodopieg yia to APl kal Toug SLOKOULOTEG 0TOUG oTtoioug Ba TpExeL. TEAOG,

OPXLKOTIOLEL TO QVTIKELLEVO paths.

‘Emelta, ya KABe pua amno Tig véeg ueboddoug mou £xet Aafet amo to front-end, dnuloupyet Eva
avtikeipevo Flow. H kAdon Flow opitetal oto apyeio flow.js, To omoilo avtutpoowmnevel to Node-RED
flow mou Ba yivet POST otov O6iakouioty Node-RED. AkoloUBwg, ekteAeitat n péBodog
createFromMethod tng kAdong Flow kat €toL ohokAnpwvel tn Snuoupyia tou Node-RED flow kat

enotpedeL TNV meplypadn tng véa pebddou oe mpodiaypadr OpenAPI specification.

TéNog, To avikeipevo flow otélvetal otov Stakopiotr) Node-RED pe HTTP POST request pe tn
xpnon tng nebodou fetch. H pébodog fetch mapéxetat and tn BLBALoOnKn node-fetch. Otav to Node-
RED flow avarmtuxBet emituxwg ko AndOet Betikn andvtnon ano tov Stakoutot Node-RED, n pébodog

enavoAapBavet tn dtadikacia yia Tic urtoAouneg peBodoug mou €AaPe amnod to front-end.
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Otav n dtadikacio oAokAnpwOel yla 0Aec TIg peBodoug, n oAkr meptypodr tou APl eAéyxetal
yla tuxov Aabn évavtl VDC blueprint Schema pe t xprion tng BLBALodrkne Ajv. Eddoov 6 BpeBolv
AABn, n meplypadn tou APl TUTIWVETOL TNV KOVGOAQ TOU SLAKOULOTH (LOVO yLol 0KOMoUG avamtuéng)

Kol emotpEdetal status code 200 kat pAvupa emtuyiag oto front-end.

functionNodes.js

To apxeto functionNodes.js, tou omoiou o0 Baoikog kwdikag Bpioketal oto Mapdptnua B.4,
opileL tnv kKAaon FunctionNode. Ta avtikeipeva tomou FunctionNode avtimpoowmnevouv ta function

nodes tou Node-RED kat xpnotpomnotouvtat otnv kAdon Flow yia va kticouv to Node-RED flow.

O constructor tn¢ KAAONC QUTAC Ttailpvel cav opiopata €va id Kal pia cupBoAooelpd Ue TO
ovopa func, n onola mepLeéxel to kwdika mou Ba tpexeL to function node tou Node-RED. ApxLkomotel ta
niedia Tou id kot func pe TLg TLHEG aUTES, kKaBwg kat Stddopa dAAa rtedia tou xpeLtdlovtal yla TNV opaln
Aettoupyia tou Node-RED. TéAog, apylkomoleital to medlo wires pe Kevo array, To oOmoio

QVTLUTPOOWTEVEL TIG CUVOETELG TOU hode auToU pe Ta uTtoAoLa avTikeipeva oto flow.

H KAGon autr MEPLEXEL aKOUA pUla cuvaptnon, tnv addWire, n omola maipvel ayvwoto aplbuo
OPLOUATWVY KOIL TOUG TPOCOETEL 0TO array wires. OL TLHEC TToU pmalivouv oto edio wires elval ta ids Twv

OTOLXELWV HE TO oTtola cUVOEETaL.

httpNodes.js

To apxeio httpNode.js €xeL Tnv i6la LdLoTNTA PE TO TtponyoUevo, SnAadn opilel KAACELG TwV
omoilwv Ta avtlkeipeva avilotolyouv o€ nodes tou Node-RED. Ztn cuykekplpévn mepimtwon, opilovrat
ta nodes ta omola Ba xelpilovral tig Asttoupyieg HTTP. O Baoikdg kwdikag Bploketal oto Napaptnua

B.5.
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Kat’ apxdg, opiletat n kAdon HttpNode mou &ev avtiotolxel o€ KAMOLO OVTLKELpEVO, OAAA
XPNOLULOMOLELTAL WC BAoN yla va oploTtouV oL UTtoAoLTteG KAaoeLc. O constructor Tng maipvel wg oplopa
Eava €va id kot Tov TUMO Tou node Tou avtutpoowrnelEel. Entiong, mepléxet tn ocuvaptnon addWire, n

omola €xeL tnVv (Sl AeLTOUpYL E TIPONYOU LEVWCG.

Ou kAdoelc tou opilovtal sival n HttpNodeln, n omolia povtehomnolei nodes tomou "http in", n
HttpNodeResponse, n omoia povielomnolel nodes tumou "http response” kot n HttpNodeRequest, n
onoia povtelomolel nodes tUmou "http request”. O dtadopég otig pubuioelg Toug, oL omoleg pag
evoladépouv otnv uhomoinon, elvat EAAxLOTEG Kat lval kKupiwg oto Tedio type. Zta aVIKELLEVA TUTIOU
HttpNodeln €xoupe emutAéov tnv mapapetpo url, mou avtutpoowrnevel t StevBuvon otnv onola

0KOUEL TO node auTo.

flow.js

2to apxeio flow.js opiZetal n kAdon Flow. O Baowkog kwdikag Bpioketal oto MNapdptnua B.6. Ta
avtkeipeva tng kKAdong Flow povtehonoloUv ta Node-RED flows. Ouclootikd eivat avTLkeipevo TUmou

JSON 1o omoio nepLéxel éva array anod nodes SnAadn avikeipeva tomou FunctionNode kat HttpNode.

‘Otav dnuloupyeltal éva avTKEIEVO AUTAG TNG KAAONG TPEXEL TIPWTA O constructor, o omoiog
maipvel we oplopa pa cupBolocelpd e to ovoua label. O constructor apyikomolet to nedio label tou

OVTLKELUEVOU UE TO OpLlopa Tou AapBavel kot to medio nodes pe €va Kevo array.

H kAdon £xel aMAeg dVo pebodoug, tnv addNode kol tnv createFromMethod. H péBodog
addNode elodyel €va véo node oto array nodes avoAappavovtag va cuvdEoeL To véo node pe T

Tiponyoueva He Tn xpron tng pebodou addWire.

lowg n onpavtkotepn pEBodog autng tng KAAong eival n createFromMethod, n onola naipvet
w¢ Oplopo Ha amo TG pueBodoug mou AapPavovtal amd to front-end kabBwg Kal tnv evotnTa
EXPOSED_API tou apytkou VDC Blueprint, Snuioupyei oAokAnpo to Node-RED flow yia auth th uébodo

Kol eriotpédel TN meplypadn tg o OpenAPl specification. Mo va yivel autod apyikd eAEYXETAL Qv N
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HEB0SOG elval pla amod auteg nmou epdavidovral oto apxikod VDC Blueprint. e autA tnv mepintwon,
SnULoupyel pLa oElpd oo MEVTE nodes TIoU OKOTIO £X0UV va SNHLOUPYHNOoUV £va MEPLTUALYUA YUPW
amo tnv opxikn HEBodo, dnAadn koAeital amAd éupeca n apxiki HEB0SOC Kal emioTpEdovtal Ta

amoTteAEOHATA TNG, OTWC dEveTal otnv Elkova 14. Ta mévie auta nodes glvat:

e HttpNodeln: B¢teL To endpoint (dtebBuvon) tng véag pebodovu.

e FunctionNode: e€ivat umebBuvo ywa tnv apywkoroinon petaPfAntwv mou Ba
XpnolomnotnBoulv otn cuvEXeLa

e FunctionNode: gival urteuBuvo yLa Tnv mpoetolpacia tou url tng apxLkng pebodou

e HttpNodeRequest: ekteAel To HTTP request otnv apywkn puébodo.

e HttpNodeResponse: emLoTpEdEL Ta amoTteAETpATA oo Tt véa peEBodo.

=2 Deploy =~ =

, Node-RED

a getPatientBiographicalDat:  getCustomMethod + = i info
~ input v Information

Flow

inject
HttpNodeln FunctionNode Name Flow 1

atch L ‘,
e [get] /getPatientBiographicalData/ SSN ’ Status Enabled

status — v Description
B i
link —_—

/Fﬂﬁct\oﬁl-\lode HttpNodeRequest

matt
= S~ —_ hitp request

fttp _——

websocket gﬁ.meTeREEﬁb nse
= ~— nttp

udp
~ output
debug
link
matt
hitp response

websocket

ton

Ewkova 14: Mapadetyua uedodou mou unapyet ato Apxtko VDC

Xe nepimtwon nou peBodog, n omola Rpe wg 6pLopa n createFromMethod, eivat péBodog mou
KOTOOKEVOIOE O XpNotng, Tote akoAouBeital Stadopetikn Sadikacia. Kat' apyag, xwpilovral ta
responses Oc€ OMAOEC avaAoyo HE TO amod Tmola apylkn HEBoSO Tpogpxovial. TN GCUVEXELD

dnuoupyoulvral tpeic opadeg amnod nodes, OnMwe pEvetal otnv Elkova 15.
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3.

Entry point nodes: apxLkomoieL tnv pEBodo

a. HttpNodeln: B£teL to endpoint (8tebBuvon) tng véag pebodou.

b. FunctionNode: eival umevBuvo ylwa tVv apxlkomoinon petaBAntwv mou Ba
XpnotpomnotnBoulv otn cuvEXELa

External request nodes: autr n opada eival umevBuvn yla va KOAECEL LA ATTO TLG
OPXLKEG HEBOSOUG. AnpLloupyolVTaL TOOO OET OOEG KoL Ol APXLKEC LEBOSOL TTOU TIPEMEL
va KAnBouv.

a. FunctionNode: eivat unevBuvo ylwa tnv mpoetolpacio tou url g apxikng
pnebodou

b. HttpNodeRequest: ekteAel To HTTP request otnv apyikn pebodo.

c. FunctionNode: eival umevBuvo va amoBnkeloel Ta OMOTEAECUATA OO TN
pnEBodo otig petaBAntég tou flow wote va eival Stabéoipa yia entotpodr otov
Xpnotn.

Exit point nodes: 3& aut TNV OMASO CUYKEVIPWVOVTOL OAO TO. QTTOTEAECHOTO KOl
enLotpedovtal oTov XprRotn.

a. FunctionNode: eival umevBuvo yla t) cUAAOYH TWV ONOTEAECUATWY Kol TN
Sdnuoupyla tou avikelpEvou tou Ba emotpadet otov xpAotn.

b. HttpNodeResponse: emiotpedel ta anoteAéopata anod tn véa pebodo.

=/= Deploy - =

Node-RED

v input
inject
catch
status

link
matt
http
websocket
tep
udp
v output
link
matt
"hitp response

) websocket

ten

getPatientBiographicalData || getCustomMethod +| = i info i
v Information

Flow

Name

getCus
HttpNodeln FunctionNode . Status Enabled
[get] /getC 10d/:SSH “-) U R P Description
—
mctionNode  HttpNodeRequest FunctionNode
C S— NHip request (s e External request nodes

C —_— http request (-
D
_/'/‘
FurctiohNode  HitpNodeResponse
http

Exit point nodes

Ewkova 15: Moapadetyua puedod0u mou KATAOKEUATE 0 XPrioTng
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4.3 MNapddelypa AeLToupyilog 2UOTHUATOC

Ztnv napovoa mapdypado Oa yivel pla cuvomTikn enidel§n AeLtoupyiaog ToU CUCTAUATOG ATIO
™V ekkivnon tou pe to emtheypévo VDC Blueprint péxpl kot tnv avamtuén twv véwv pebodwv otov

SlakouloTn avamntuéng.

MOALS o xpriotng SpopoloynBel oto cuotnua, BAEneL Tnv Ewkova 16, 6mou pmopel va eTiAEEEL
pia A tePLOOOTEPEG A0 TIG UTIAPXOUOEG LEBOSOUG maTwVTOG OTtoLodNoTE Ao Ta BEAN ou daivovral
HE KOKKLWVO KUKAO. AKOUQ, O XPROTNG UMOPEL VO KATAOKEUAOEL TIC SLKEC TOU PEBOSOUG EMIAEYOVTAG

dedopéva amd TG UTIAPXOUTEG, TTOTWVTOG TTAVW OTA OVOUATA TOUG (paivovial pe TpAoLvo XpwHa).

ame: getPatientBiographicalData @ Waiting..

Name: getLastValuesForBloodTest

00

Name: getAllValuesForBloodTestComponent
\n_

CREATE NEW METHOD

Eikova 16: ApxLkr) ELKOVA GUOTHUATOG

210 MopOV Tapadelypa, o xpRotng emAéyel oAokAnpn tn neEBodo getPatientBiographicalData,
TOTWVTOC TO TOEO UECA OTOV MPWTO KOKKWVO KUKAO. XITn OUVEXeLd, ekva tn Sadlkaocia yia va
dnuoupynost Sk Tou pEBOSO MATWVTOG OTOV TPWTO TIPACLWVO KUKAO, SnAadn mael va emAEEEL
Sebopéva amnd tn uEBodo getPatientBiographicalData, emiAéyovtag ta nedia birthdate kot name, onwg

daivetat otnv Ewkéva 17.
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Name: getPatientBiographicalData > Name: getPatientBiographicalData

CREATE NEW CAF (VDC) FORWARD

2 row(s) selected

Name Type Parameters

[J  addressCity string SSN
[0  addressRoad string SSN
[J  addressRoadNumber number SSN
[0  addressPostaiCode number SSN
[0  addressTelephoneNumber string SSN
O birthCity string SSN
[  nationality string SSN
O b string SSN
[J  schoolYears number SSN
birthDate string SSN
[0  gender string SSN
name string SSN
(m} patientid string SSN

Ewéva 17: Emidoyn nediwv and tnv pédodo getPatientBiographicalData yia tnv dnutoupyia véag uedobou

YTn ouvexela, sméyovtal ta riedia hdl kat total tou aviikelpévou cholesterol amoé tn puébodo

getLastValuesForBloodTest, omw¢ ¢paivetal otnv Ewova 18.

Name: getPatientBiographicalData > Name: getPatientBiographicalData

Name: getLastValuesForBloodTest >

2 row(s) selected

Name Type Parameters

O date string SSN
[m] haemoglobin object SSN
(m] antiThrombin object SSN
[m] plateletCount object SSN
[} patientid string SSN
v cholesterol object SSN
hdl object SSN
total object SSN
(] ] object SSN
(]} triglycerides object SSN
(m] prothrombinTime object SSN
a totalWhiteCellCount object SSN

Ewkova 18: Emttdoyn mebiwv amo tnv uédobo getValuesForBloodTest yia tnv dnutovpyia véac uedodou
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AkoloUBwg, matwvtac fava ota ovopata Twv HEBOdwv, KAElVvouV oL TIVAKEC Kal TIATOUE TO

koupurni Create New Method (PBA. Ewkova 19).

Name: getPatientBiographicalData = Name: getPatientBiographicalData i
Name: getLastValuesForBloodTest 5
Name: getAllValuesForBlood TestComponent >

[  CREATE NEW METHOD .

Ewkova 19: Marouvue 1o kouumni Create New Method yia tnv dnuiovpyia véag uedodou

AUTO avolyeL Tov SLdAoyo Tou ¢paivetal otnv Etkova 20, 6TTOU GUUTANPWVOULE TA ATIOLTOU LLEVOL
otolxela yla tn pnéBodo kot matdpe to koupni SUBMIT, to omoio dnuloupyet tn véa pEBodo Kal tn

petadépel otn 6e€la pepLd tng 0Bovng, onwe daivetal otnv Ewkova 21.

Method Data
Please fill in all the information!

operationid *

getCustomMethod

description*

Custom Data Description|

SUBMIT

Ewkova 20: AwdAdoyog yia eloaywyn otolyelwv véag uedodou
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Name: getPatientBiographicalData . Name: getPatientBiographicalData i
Name: getLastValuesForBloodTest e Name: getCustomMethod ]
Name: getAllValuesForBloodTestComponent & { EEA Sy PGl

I

Ewkéva 21: Mapouaiaon emAeyuévwy uedodwv otnv apLotepl UepLa TN odovng

‘Enelta, matape 1o kouunt CREATE NEW CAF (VDC), To omoio onuELWVETAL PE KOKKLVO KUKAO
otnv Ewkova 21. e nepintwon enttuyiag, maipvoupe To pivupa tng Etkovag 22 kat to VDC pe Tig VEEC
pnebBodoug éxel yivel deploy oto Node-RED. Ta véa Node-RED flows mou €ywvav deploy ¢pévovtal otnv

Ewova 23 kat otnv Ewkova 24.

Ewkova 22: Emutuyia Snutoupyiacg véou VDC
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Method +|| = i info i

Q getPatientBiographicalDat:  get(
v input - v Information
Flow
inject
Name F
catch Status Enabled

[get] /getPatientBiographicalData/:SSN (et
status ) v Description
link /

= e
B http request

http

\

websocket
= http

udp
v output
debug
link
matt
htp response

websocket

ton

Ewova 23: Node-RED flow yia tnv uédobo getPatientBiographicalData

=/0 Deploy ~ =
Q jetPati jraphicalData getCustomMethod + = i info i
v input - v Information
Flow
inject
Name
catch Status
[get] /getCustomMethod/:SSN
status v Description
link
matt
http S~ _— http request — ~
websocket
tep
_ hittp request (s
udp
v output
hitp
debug \ =
link
matt
http response
websocket

ton

Ewkova 24: Node-RED flow yta thv uédobdo getCustomMethod

TéMAog, divetal n evotnta EXPOSED_API tou véou VDC, n omoia meplypddel avaAUTIKA TLG VEEG

uebodouc.
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"EXPOSED API": ({
"openapi": "3.0.2",

"info": {
"title": "CAF API",
"description": "Generated with method manipulation and flow generator",
"version": "1.0.0"
bo
"servers": |
{
"description": "NODERED server",
"url": "http://localhost:1880"
}
1y
"paths": {
"/getPatientBiographicalData/:SSN": {
"get": {
"summary": "Get patient's biographical data",
"description": "This method returns the biographical data for the

specified patient (identified via SSN), to be used by medical doctors",
"operationId": "getPatientBiographicalData",
"parameters": [
{
"name": "SSN",
"in": "path",
"description": "SSN of the patient",
"required": true,
"schema": ({
"type": "string",
"example": "SLSDNA54P69RO65W"

1,
"responses": {
"200":
"content": {
"application/json": {
"schema": ({
"type": "object",
"properties": {
"addressCity": {
"type": "string"
s
"addressRoad": {
"type": "string"
by
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"addressRoadNumber": {
"type": "number"

s

"addressPostalCode": {
"type": "number"

y

"addressTelephoneNumber":
"type": "string"

y

"birthCity": ({
"type": "string"

s

"nationality": {
"type": "string"

b
"job": {

"type": "string"
b

"schoolYears": {
"type": "number"

s

"birthDate": {
"type": "string"

s

"gender": {
"type": "string"

"type": "string"
by
"patientId": {
"type": "string"
s
"socialId": {
"type": "string"
s
"surname": {
"type": "string"
by
"familyDoctorId": ({
"type": "string"

"required": [

"birthDate",
"gender",

"name",
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"patientId",
"socialId",
"surname",

"familyDoctorId"

bo
"x-data-sources": |
"patientBiographicalData"

bo
"/getCustomMethod/:SSN": {
"get": {
"summary": "Custom Summary",
"description": "Custom Data Description",
"operationId": "getCustomMethod",
"parameters": [
{
"name": "SSN",
"in": "path",
"description": "SSN of the patient",
"required": true,
"schema": {
"type": "string",
"example": "SLSDNA54P69RO65W"

1,
"responses": {
"200": {
"content": {
"application/json": {
"schema": {
"type": "object",
"properties": {
"birthDate": {
"type": "string"

"type": "string"
by
"cholesterol": {
"type": "object",
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"properties": {

"hdl": {

"type": "object"
by
"total": {

"type": "object"

}

bo

"x-data-sources": |
"patientBiographicalData",
"bloodTestSource"
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Keddhato 5 2uvoln, Meploplopol kot MeANovTIKEC EmeKTAOELC

To kepAdAao autd mopoabetel pla yevik ouvodn tng SUTAWMOTIKAG €pyaciag Kol TG
mAatdopuag mou avamtuxbnke. Napouoialovtal €miong pepkol meploplopol kat SuokoAieg mou
OVTIUETWTTIOTNKAV KATA TN SLAPKELX TNG £PEUVAC KOl AVATTUENG, KOBWC Kol KATIOLEC TIPOTACELC KOl

LOE£C yLa LEAAOVTLKI aVATTUEN TNG MAATPOPLOC.

5.1 20voyn

O oKOTOG QUTNG TNG SUTAWUOTLIKAG EPyaoiag ATav n avamntuén plag mhatdpoppag, n onoia va
Sivel otoug xprioteg tou DITAS Project tn Suvatotnta yia ouvBeon pebddwv (method composition) ota
VDC Blueprints mou €xouv napel amno to DITAS Project, wote va mAnpoUv enakpLpwg TIG AVAYKEG TOUG.
ApPXLKA, TTAPOUCLACTNKE O OKOTOG QUTNAG TNG SUTAWMATIKAG KOL OTN CUVEXELO TIAPOUCLACTNKAV OL
TeEXVOAOYieg oTlG omoieg Paoiletal. AkoAoUBwg, mapatédnkav ta Slabéolpa epyaieia mou Ba
propoucayv va xpnotpornotnBouv yLa tnv avantuén tng CUYKEKPLUEVNG TIAATPOPHAG Kal ETUAEXB KAV
Ta KAtdAAnAa pe PAcn TNG QVAYKEG KAl TIG QIOLTAOELG TIou umnpxav. Emelta, €ywe avaAutiki
nieplypadn Tou TPOMou uAomoinong twv Stddopwv Koppatiwyv tng TAatdopuag kat 660nke éva

napadelypa Aeltoupyiag.

JUVOMTIKA, yla Ttnv oavamtuén Ttou ypadwkou meptfariovtog, dnAadny tou front-end,
xpnotomnotifnke n BLAL0ONKN React)S. Na tnv avamntuén tou back-end xpnotponow)Bnke to Node.js,
EVW Ta KowvoLpyla APIs mou dnuioupyouvtal dhofevouvtal o évav dlakopiotry Node-RED. Akoua,
otnv uAormoinon tou front-end, tou back-end aAAd kat twv véwv APls xpnotluomnownkav S1adpopeg

BLBAL0BNKeG TNG JavaScript, oL onpavtikotePe amo tig onoieg mapouvotalovial oto KedpdAato 3.4.
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5.2 Meploplopot

Ze auth tnv napaypado mopoucLtdloviol PEPLKOL amd TOUG TEPLOPLOUOUG TIou TipoEkuay,
aAAQ Kal KATtoLa (PO BAALATO TTIOU QVTLETWTLOTNKAV KOTA TN SLAPKELA TNG EPELVAG YLaL TNV EKTIOVNON

QUTNG TNG SUTAWUATLKAG EPYACLOG KOL TNG OVATTTUENG TOU KWSLKA yLo TNV MAATOpUaL.

To kupLotepo MPOPANUa Atav n EAeWPN TNYWV OXETIKWVY KE TOo BEPa TNG ouvBeong pebBodwv
(method composition). H épeuva €ywve pe okomo va cuvtaxBel Eva cUVOAO KavOVWVY o€ cUVOUAOUO UE
TOUG KaVOVEC AOyw UAoToinang, ol omoiotl va di€nmouv tnv Sladikacio cuvBeong neBodwv. MeypL
otyun ouyypadnig dev éxel Bpebel kdmolo Snuocieupa To omoio va MaPOUCLATEL KATIOLOUG KAVOVEG.

Q¢ anotéleoua, epapuootikay Povo dUo KaVOVeG, Omwe eplypadnkav oto KedbaAato 4.1.

‘Evog amo TouG GnUAVTLKOTEPOUG TIEPLOPLOUOUG NTAV N avaykn ta véa APls va dnpioupyouvtot
KOl VOL QVOLTITUGOOVTAL OE TIPOYHATLKO XPOVO XWwpLig TNV apepfaocn avBpwrou. Auto efumtakoUeL OTL O
Slakoptotng o onoiog Ba phoevel ta véa APIs Ba mpénel va eival og B€on va avarmtlooeL VEO KwOLKa
XWpLg va xpeldletal emavekkivnon. H avtiBetn mepimtwon onupaivel 6t 6Aa ta APls ta omnoia
doevouvtal otov Stakopioth 6g Ba NTav Stabeoipa Katd tnv avamntuén evog kawvoupylou. Akoua,
elval pavepod otL o SlakouLothg Ba mpémel va elval o B£on va SExeTal Kal va eKTEAEL VEO KWOLKA Xwplg
avBpwrivn mapepBacn. AVon o€ auTo To MPOPANpa RPBe va dSwaoel, onwg eplypddetat oto KedpdaAato

3.3, to epyaleio Node-RED, kaBwg mapéxel kat tig Suo mpoavadepOeioeg analtioeLs.

‘Eva dAAo mpoBAnua mpogpxetal and tn xprnon tou gpyaieiov Node-RED wg tou SLaKOWLOTA
omou Ba plofevouvtal ta véa APIs. To Node-RED, yia va AdBeL kot va eKTEAECEL VEO KWLKA, TIPETIEL
va Tov AdBeL unto tnv popdr evog Node-RED flow, to omoio eival éva JSON apxeio pe pia Alota amno
Node-RED nodes, onwg g€nyeitat kat oto KedpdAato 4.2. NMpokUMTEL £TOL N AvAYKN yla Tn dnpoupyia
auTtoU Tou apxeiou SuVAULKA, WOTE va TEPLEXEL TNV KATAAANAN Alota and Node-RED nodes, yla va
vAormoloUv to ekaotote API. To mpoBAnua auto AUBNKe aflomolwvtag TNV AVIIKELUEVOOTpadr duan
¢ JavaScript, dnAadn OSnuioupywvtag KAACELG QVIIKELUEVWVY TOU, TEplypadouv emakplpwg ta

Sdtadopa Node-RED nodes mou Ba xpelaotolpe. Auto enetpee TNV €VKOAN SnuLloupyia Twv apxeiwv
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autwyv, adou TAEOV MUMOPOUME Vo T SNULOUPYACOUME WG MO ALOTA OVTLKELUEVWV QTO TLG

npoavadpepBeioeg KAATELG.

5.3 MeA\OVTIKEC EmeKTAOELG

2T0 TMapov umokepaAalo Ba mapouclacTouv TMIOavEC BEATIWOELG Kal LOEEG yla HEANOVTLKA

avarntuén tng mAatdpopuac.

Apxka@, n mAatdopua otnv nopovaoa ¢acn vnootnpilel pévo VDC Blueprints, Twv omoiwv ta
APIls amoteAouvtol and pebodoucg tumou HTTP GET. NMoAAd APIs opwc umootnpilouv kot pebddoug
TUmou HTTP POST o€ MEPUTTWOEL OTIOU ETUTPEMETAL UEYAAN TapapeTpornoinon twv SeSopevwvy.
ZUMMEPAOHOTLKA, Mo TttBavn) BeAtiwon tng mAatdoppag Oa Atav n umootipEn pebodwv tumou HTTP
POST, kaBwg kot n dnuloupyla KATOLOC TUTTOTOLNUEVNG HopdNAG yia TG ueBdSoug tumou HTTP POST

niou Ba urtootnpilovtal, adol otn yevIKH Tepimtwaon dev pmopolv va AndBouv urtoYn OAeg oL TBavVEC

HopdE.

ErumAéov, pia b€a yia peANovTLKA EMEKTAON Elval N SnLoupyla EVOG CUCTHUOTOC TPOTACEWY,
To omolo Oa mpoteivel otov Xprjotn cuvduacopoUg HEBOdwY KaBwg Kal véeg peBodouc, BaCLOUEVO OTLG
HEXPL TWPA ETAOYEG TOU OAAQ KOl OTLG EMIAOYEG TIPONYOUUEVWVY Xpnotwv mou SoUAedav pe TO

ouykekpLpevo VDC Blueprint.

AKOMA pLa LeANOVTLKA eMEKTON Ba Tav va Sivetal oTov xpRotn n SuVaTOTNTO YLOL L0 ELKOVLK
Xpnon tou véou API. AnAadry, o xpHotng va Urtopei vo TpEEel SOKLUAOTIKA To VEo APl pv T dnutoupyia
TOU, £T0L WOTE va eAEyEel OTL MpAypatt To Sedopéva emoTpEPovTal OMwC Ta BEAEL KAl VOl KAVEL TLG

amapaitnTeg aAAayEC TPLV TNV OPLOTIKN Snuoupyia tou API.

Teheutaia, aAAQ OxL €oxatn BeAtiwon tng mMAatdopuag Ba ntav ota véa APl va Aappdavovtat
uTtoPn oL eVaANQKTLKOL SLOKOULOTEC TWV apXLKWV. Mo cuyKekpLpéva, kamoleg dpopgg oto VDC Blueprint

TOU ap)LkoU APl avadépovtal meplocdTeEPOL amod £vag SLAKOULOTEC OL oTtoioL AsLToupyouV we SikAeida
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aodaleiag oe mepimtwon mou o kupiwg Stakoplotig dev eival Stabéoipog. Ztnv mapovoa ¢acn, otav
dnuoupyeital éva véo API, AapBavetal umoPn Hovo o KUPLOG SLOKOULOTHE Tou apxtkol API. Qg ek
toUtou, Ot mepimtwon mou autog dev eival Slabéotpog e Ba sival dtabeoo oute to VvEo API.
KataAnyovtag, po peAAovtikr BeAtiwon Ba Atav, katd tn Snuoupyla Twv VEwv APIs, va Aappdavovtat
urtoPn OAoL oL SLOKOMLOTEG TIOU avad£POVTaL OTO aPXLKO, £ToL wWoTe va efaodpaiiletal uPpnAotepn

SdlaBeopotnTa.
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Napdaptnua A Kwdikag Front-End

Ze Omola onpela Tou KWLKa xpnotpomnoleital to cUUPBoAO «//....» €xel mapaAndBel kwdikog
yla dteukoAuvaon tng katavonong. MARpng kwdikag tou front-end umtdpxet otnv StevBbuvon

https://github.com/KyriacosP/method manipulation

A.1 Kwbikag App Component

class App extends React.Component {

//app entry point
render () {
return (
<ThemeProvider theme={createMuiTheme (theme) }>
<Header/>
<br/>
<MethodsDisplay/>
</ThemeProvider>

export default App;
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A.2 Kwdikag MethodsDisplay Component

constructor () {
super () ;
this.state={
S/
apiDesc:{},
selection:[1],
selectedMethods: [],
S/
form: {
Y/
b
selectedResponses:{}
bi

//Retrieves the api specification and removes all the references using S$RefParser

componentDidMount () {

$RefParser.dereference(postResponse.EXPOSED_API)
.then (schema=>{this.setState ({apiDesc: new ApiSpec (schema) })})

.catch (err=>console.log(err));

const elems=[];
for (var m in this.state.apiDesc.methods) {
elems.push (KMethodContainer key={m} id={m}
handleMethodSelection={this.handleMethodSelection}
updateGlobalSelection={this.updateGlobalSelection}
method={this.state.apiDesc.methods[m]}/>);
}i
return (
<React.Fragment>
VA
{elems}
<br/>
<Button variant="contained" color="primary"
onClick={this.createNewMethod}>Create New Method</Button>
VA
<SelectedMethodsDisplay methods={this.state.selectedMethods}
handleDelete={this.handleDelete} clearSel={this.clearSel}/>
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VA
<Dialog
open={this.state.open}
onClose={this.handleClose}
fullwidth
>
<DialogTitle id="form-dialog-title">Method Data</DialogTitle>
<DialogContent>
<DialogContentText>
Please fill in all the information!
</DialogContentText>
<form>
VA
</form>
</DialogContent>
<DialogActions>
<Button onClick={this.handleClose} variant="contained" color="primary">
Submit
</Button>
</DialogActions>
</Dialog>
VA
</React.Fragment>

);

//handles whole method selections from the MethodContainer component
handleMethodSelection= (methodSelected)=>{
this.setState (prevState=>{
let tmp=prevState.selectedMethods;
tmp.push (methodSelected) ;
return {selectedMethods:tmp};
1)

//handles state.selection updates from the MethodResponseGrid component
updateGlobalSelection=(id, sel)=>{
this.setState (prevState=>{
prevState.selection[id]=sel;

return {selection:prevState.selection}

})
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//handles method delete from the SelectedMethodsDisplay component
handleDelete= (m)=>{
this.setState (prevState=>{
prevState.selectedMethods.splice(m,1);
return {selectedMethods:prevState.selectedMethods};

})

//clears state after a new CAF is created it's called from the
SelectedMethodsDisplay component
clearSel=()=>{

this.setState({selectedMethods:[]1});

//Dialog Close
//also handles the new method creation and states updates

handleClose = () => {

this.setState({ open: false });

let desc={};

VYA
desc.get.responses['200'].content['application/json'].schema=this.state.selectedRes
ponses;

this.setState (prevState=>{
let tmp=prevState.selectedMethods;
tmp.push (new Method (prevState.form.path,desc));
return {
selectedMethods: tmp,
form: {

S
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//its called when the Create new Method button is pressed
//prepares the selection array (removes duplicates and fixes parent children
duplicates due to material-table bug)
//checks the selection against a set of rules
createNewMethod=()=>{
let sel=this.state.selection;
let tmp=[1];
for (var i in sel) {
for(var j in sel[i]) {
tmp.push (sel[i][]J])
V2

’

}
S
let {pass,error}=this.applyRules (tmp) ;
if (pass) {
this.setState ({
selectedResponses:{...tmp},
selection: []
});
this.handleOpen();
}
else {
this.setState ({
selectedResponses:{},
selection: [],
V2
1)

applyRules=(array)=>{
//first rule: in a oneOf type methods only selections from the same schema are
allowed
let fra=array.map (x=>x.path).filter (x=>x.includes('oneOf'));
fra=fra.map (x=>x.split(".") [1]);
for(let i in fra)
{
if(fra[O]!==fralil])
{
return {pass:false,error:"Select properties only from a single Schema in
methods of type oneOf"};
}
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//second rule: no selections with the same path from different methods are
allowed (implementation constrain)

let sra=array.map (x=>x.path);

const dupes = sra.reduce((acc, v, i, arr) => arr.indexOf(v) !== 1 &&
acc.indexOf (v) === -1 ? acc.concat(v) : acc, [])
if (dupes.length!==0) {

return {pass:false,error:"Properties with the same path have been selected:
"+dupes.join (", ")};
}
//return pass true 1f both test have passed

return {pass:true,error:""};
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A.3 Kwdikac MethodContainer Component

constructor (props) {
super (props) ;
this.state=/{

isHidden: true,

//this method is used as a midlewear between MethodsDisplay and MethodResponseGrid
for the updateGlobalSelection method
updateState=(sel)=>{

this.props.updateGlobalSelection (this.props.id, sel);

//handles the visibility of the MethodResponseGrid component
handleClick=()=>{
this.setState (prevState => {return {isHidden:!prevState.isHidden}});

//this function is used as a midlewear between MethodsDisplay and MethodContainer
for the handleMethodSelection method
handleMethodSelection= (event)=>{

this.props.handleMethodSelection (this.props.method)

render () {
return (
<React.Fragment>
<Paper style={stylePaper}>
<Typography style={{display:"inline-block",width:"90%"}} variant="he6"
color="textSecondary" onClick={this.handleClick} noWrap >
Name: {this.props.method.operationId}
</Typography>
<IconButton style={{display:"inline-block",width:"10%"}}
onClick={this.handleMethodSelection}>
<Send fontSize="small" />
</IconButton>
</Paper>
<MethodResponseGrid method={this.props.method} updateState={this.updateState}
hidden={this.state.isHidden}/>
</React.Fragment>
)
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A.4 Kwbikag MethodResponseGrid Component

constructor (props) {
super (props) ;
this.state={
rows: []
bi
}i

//recursive method to handle nested objects
addProperties (properties, rows,path,parentlId, par,operationId) {
let j=parentId;
for (let i in properties) {
JH+;
rows.push ({id:j, name: i,path:path+"."+i, type: properties[i].type,
parameters:par, partof:operationId,parentlId:parentId});
if (Object.prototype.hasOwnProperty.call (properties[i], 'properties')) {

j=this.addProperties (properties[i] .properties, rows,path+"."+i, j, par,operationId) ;
}
else if (properties[i].type==="array")

{

j=this.addProperties (properties[i].items.properties, rows,path+"."+1i,j, par,operation
Id);
}
}

return j;

//prepares top level responses for the MaterialTable calls addProperties for nested
objects
componentDidMount () {
var method=this.props.method;
var par=[];
for (var p in method.parameters) {
par.push (method.parameters[p]);
}i
var rows=[];
var schema=method.responseSchema;
if (Object.prototype.hasOwnProperty.call (schema, 'oneOf')) {
let j=1;
rows.push({id:j, name: "oneOf", path: "oneOf", type: "oneOf", parameters:par,
partof:method.operationId});
J++
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for (let i in schema.oneOf) {
rows.push ({id:j, name: "schema: "+i, path: "oneOf.schema"+i, type: "oneOf",
parameters:par, partof:method.operationlId,parentId:1});

if (schema.type === "object") {

j=this.addProperties (schema.oneOf[i].properties, rows, "oneOf.schema"+i+".", j,par,met
hod.operationId) ;
}

else(

j=this.addProperties (schema.oneOf[i].items.properties, rows, "oneOf.schema"+i+" .Array
",j,par,method.operationId) ;

}
J++;

}else if (schema.type === "object") {
let j=1;
for (let i in schema.properties) {
rows.push ({id:j, name: i, path: i, type: schema.properties[i].type,
parameters:par, partof:method.operationId});

if (Object.prototype.hasOwnProperty.call (schema.properties[i], 'properties')) {

j=this.addProperties (schema.properties|[i] .properties, rows,i,j,par,method.operationI
d);
}
J++;
}
lelse(

rows.push ({id:1, name: "", path:"Array", type: schema.type, parameters:par,
partof:method.operationId});

this.addProperties (schema.items.properties, rows,"Array",1l,par,method.operationId);
}

this.setState ({rows:rows});
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render () {
if (!this.props.hidden) {
return (
<ThemeProvider theme={createMuiTheme (theme) }>
<MaterialTable
title={
<div>
<Typography variant="h6" color="textSecondary" >
Method: {this.props.method.type} Path: {this.props.method.path}
</Typography>
</div>
}
data={this.state.rows}
columns={[
{ title: 'Name', field: 'name' },
{ title: 'Type', field: 'type' },
{
title: 'Parameters',
field: 'parameters',
render: rowData=>rowData.parameters.map (x=>x.name) .join (", ")
}
1}
parentChildData={ (row, rows) => rows.find(a => a.id === row.parentId)}
options={{
selection: true,
selectionProps: rowData => ({
disabled: rowData.type === 'oneOf' ||
rowData.tableData.childRows!==null,
color: 'secondary'
1)y
showSelectAllCheckbox:false,
grouping:false,
sorting:false,
search: false,
paging: false
I

onSelectionChange={ (rows) => this.props.updateState(this.unique (rows)) }

/>

</ThemeProvider>

)
}else(
return null;
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A.5 Kwdikacg SelectedMethodsDisplay Component

constructor () {

super () ;
this.state={

}i

open: false,

nn

msg:

createCAF=() => {
fetch ('http://localhost:5000/generate', {

method: 'POST',

headers: {
'"Accept': 'application/json',
'Content-Type': 'application/json'

b
body: JSON.stringify ({methods:this.props.methods, exposedAPI:

postResponse.EXPOSED API})

}s

})

.then (res=>{

if(!'res.ok) {
throw Error (res);

}

return res;

})

.then (data=>data.json())

.then (data=>this.setState ({open:true,msg:data.msg}))

.then (data=>this.props.clearSel())

.catch(error =>{console.log(error);this.setState ({open:true,msg:"error"});});

//handles selected method deletion calls handleDelete from MethodsDisplay

handleDelete=(id)=>{

this.props.handleDelete (id);

79



render () {
const elems=[];
for (var m in this.props.methods) {
elems.push (
<Paper key={m} style={stylePaper} >
<Typography style={{display:"inline-block",width:"90%"}} variant="he6"
color="textSecondary">
Name: {this.props.methods[m].operationId}
</Typography>
<IconButton style={{display:"inline-block",width:"10%"}}
onClick={this.handleDelete.bind(this, m) }>
<Delete fontSize="small" />

</IconButton>
</Paper>) ;
}
var res;
if (elems.length !== 0) {
res= (

<React.Fragment>
{elems}
<Button variant="contained" color="primary" onClick={this.createCAF}>Create
New CAF (VDC)</Button>
<Button variant="contained" color="secondary" onClick={this.handleSubmit}
>Forward</Button>
</React.Fragment>
)
} else {
res= (
<Typography variant="hé6" color="textSecondary">
Waiting...
</Typography>

}
return (
<React.Fragment>
{res}
<Dialog
open={this.state.open}
onClose={this.handleClose}

V2
</Dialog>
</React.Fragment>

);
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Napdaptnua B Kwdikac Back-End

Ze Omola onpela Tou KWLKa xpnotpomnoleital to cUUPBoAO «//....» €xel mapaAndBel kwdikog
yla dteukdAuvon tng katavonong. MAnpng kwdikag tou back-end unapxel otnv SteBuvon

https://github.com/KyriacosP/flow_generator

B.1 Kwokag App.js

import express from 'express';

import bodyParser from 'body-parser';
import router from './routes/index.js';
import cors from 'cors';

S

const PORT = 5000;

const app = express();

//server entry point

app.use(cors());

V2

app.use (bodyParser.json());

app.use (bodyParser.urlencoded ({ extended: false }));
//use the routes defined in ./routes/index.js

app.use (router) ;
app.listen (PORT, () => {

console.log( server running on port ${PORT} ")
})s
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B.2 Kwdikag Routes/index.js

import express from 'express';

import flowsController from '../flowsControllers/flows';
const router = express.Router();

//routes definition
router.get ('/', flowsController.info);
router.post ('/generate', flowsController.generateFlow);

S

export default router;

B.3 Kwdwkacg flows.js

import fetch from 'node-fetch';

import {HttpNodelIn,HttpNodeResponse,HttpNodeRequest} from '../nodes/httpNodes';
import FunctionNode from '../nodes/functionNodes';

import Flow from '../nodes/flow';

import Ajv from 'ajv';

import {blueprintSchema,blueprintSchemaExposedAPI} from '../schemas'

class FlowsController {
//endpoint implementation for / and /info
//return status and msg descriping functionality
info(req, res) {
return res.status (200) .send ({
success: 'true',
msg: 'Rest API for generating NODE-RED flows\nBuild for and works only with
Method manipulation FronEnd!'

1)

//endpoint implementation for /generate
//creates NODERED flows and posts them to NODERED
//returns status and openapi SsSpec
async generateFlow(req, res) {
if (Object.keys (reqg.body) .length === 0) {
return res.status (400) .send ({
success: 'false',

msg: 'No CAF description provided'
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1) i
} else {
//openapi spec initialization
let newOpenAPi={};
newOpenAPi.EXPOSED_API={
openapi:"3.0.2",
info:{
title:"CAF API",
description:"Generated with method manipulation and flow generator",
version:"1.0.0"
by
servers: [
{
description:"NODERED server",
url:"http://localhost:1880"

1y
paths: {}
}i
//flows creation and posts
let {methods, exposedAPI}=req.body;
let noderedResponse=][];
for(var i in methods) {
//initialize flow
let f=new Flow (methods[i].operationId);
//create flow from method
let path=f.createFromMethod (methods[i], exposedAPI) ;

newOpenAPi .EXPOSED API.paths[Object.keys (path) [0]]=path[Object.keys (path) [0]];
// post flow to NODERED
await fetch ('http://localhost:1880/flow', {
method: 'POST',

headers: {
'Accept': 'application/json',
'Content-Type': 'application/json'

}y
body: JSON.stringify (f)
})
.then (res=>{
if(!'res.ok){
throw Error (res.json());
}
return res;
})
.then (data=>data.json())
.then (data=>noderedResponse.push (data))

.catch (error =>noderedResponse.push (error));
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}

//validate new openapiSpec against schema
let ajv=new Ajv();
let valid=ajv.validate (blueprintSchemaExposedAPI,newOpenAPi) ;
console.log(valid);
console.log (JSON.stringify (newOpenAPi,null, 2));
return res.status (200) .send ({
success: 'true',
msg: 'CAF description provided successfully',
noderedResponse:noderedResponse,

openapiSpec:newOpenAPi

S

const flowsController = new FlowsController();
export default flowsController;

B.4 Kwdwkac functionNodes.js

class FunctionNode {
constructor (id, func) {
this.id=id;
this.type="function";
this.func=func;
VYA

this.wires=[];

addWire () {
let wire=[];
for (var i in arguments) {
)

r

wire.push (arguments[i]

}

this.wires.push(wire);

export default FunctionNode;
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B.5 Kwokag httpNodes.js

class HttpNode {
constructor (id, type) {
this.id=id;
this.type=type;
Y/

this.wires=[];

addWire () {
let wire=[];
for (var i in arguments) {
wire.push (arguments[i]);

}

this.wires.push(wire);

class HttpNodeIn extends HttpNode(
constructor (id,url) {
super (id, "http in");
this.url=url;
this.method="get";
S

class HttpNodeResponse extends HttpNode({
constructor (id) {
super (id, "http response");

S

class HttpNodeRequest extends HttpNode(
constructor (id) {
super (id, "http request");
this.method="GET";
VYA

export {HttpNodeln, HttpNodeResponse, HttpNodeRequest};
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B.6 Kwoikag flow.js

import {HttpNodelIn,HttpNodeResponse,HttpNodeRequest} from '../nodes/httpNodes';
import FunctionNode from '../nodes/functionNodes';

import unigid from 'unigid';

import
{generateDataSources,unique, arrayToObject, addResponses, generateSchema, addParamsAndP
ath,createEntryUrl, funcSetVar, funcPrepReq, funcStoreData, funcPrepRes} from
'../nodes/flow.utils’

class Flow({
//initialize NODERED flow
constructor (label) {
this.label=1label,
this.nodes=[];

//adds new Node to flow
addNode (node) {
if (this.nodes.length===0) {
this.nodes.push (node) ;
}else(
this.nodes[this.nodes.length-1].addWire (node.id) ;
this.nodes.push (node) ;

//creates a NODERED flow based on a provided custom or original method and the
original API

//also returns path property for new openapl spec
createFromMethod (method, exposedAPI) {

let path={};

let url="";

let parameters=[];

let schema={};

let sources=[];

//check if the method is a complete method from the original api
if (Object.prototype.hasOwnProperty.call (method, 'path')) {
//1f method is a complete method from original api create a wrapper endpoint
around that method
url=createEntryUrl (method) ;
this.addNode (new HttpNodeIn (unigid(),url));
this.addNode (new FunctionNode (unigid (), funcSetVar()))
this.addNode (new

FunctionNode (unigid (), funcPrepReq(exposedAPI.servers[0] .url,method)));
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}

this.addNode (new HttpNodeRequest (unigid()))
this.addNode (new HttpNodeResponse (uniqgid()));
schema=method.responseSchema;

sources=generateDataSources ([method.operationId], exposedAPI) ;

else(

//else if custom method find the parameters and methods that are involved
let methodsUsed=[];
for (let i in method.responseSchema) {
methodsUsed.push (method.responseSchema[i] .partof) ;
parameters=parameters.concat (method.responseSchema[i] .parameters) ;
}
methodsUsed=[...new Set (methodsUsed)];
sources=generateDataSources (methodsUsed, exposedAPI) ;
parameters=unique (parameters) ;
url=createEntryUrl (method, parameters) ;
let methodsObject=arrayToObject (methodsUsed) ;
methodsObject=addResponses (methodsObject, method.responseSchema) ;
schema=generateSchema (methodsObject) ;
methodsObject=addParamsAndPath (methodsObject, exposedAPI) ;
//add entry point nodes
this.addNode (new HttpNodeIn (unigid(),url));
this.addNode (new FunctionNode (unigid (), funcSetvVar())):;
//add external request nodes
for (let i in methodsObject) {
this.addNode (new

FunctionNode (unigid (), funcPrepReq (exposedAPI.servers|[0] .url,methodsObject[i])));

}

this.addNode (new HttpNodeRequest (unigid()));
this.addNode (new FunctionNode (unigid (), funcStoreData (methodsObject[i])));
}
//add exit point noderedResponse]
this.addNode (new FunctionNode (unigid (), funcPrepRes()));
this.addNode (new HttpNodeResponse (unigid())) ;

path[url]={

get: {
summary:method.summary,
description:method.description,
operationId:method.operationId,
parameters:method.parameters || parameters,
responses: {
200: {
content: {
'application/json':{
schema: schema
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by

'x-data-sources':sources

}

return (path) ;

export default Flow;
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Napdaptnua I VDC Blueprint Schema

{
"type":"object",
"description":"This is a VDC Blueprint which consists of five sections",
"properties": {
"INTERNAL STRUCTURE": {
"type":"object",
"description":"General information about the VDC Blueprint",
"properties": {
"Overview": {
"type":"object",
"properties": {
"name" : {
"type":"string",
"description":"This field should contain the name of the VDC
Blueprint"
bo
"description": {
"type":"string",
"description":"This field should contain a short description
of the VDC Blueprint"
bo
"tags": {
"type":"array",
"description":"Each element of this array should contain some
keywords that describe the functionality of each one exposed VDC method",
"items": {
"type":"object",
"properties": {
"method_id":{
"type":"string",
"description":"The id (operationId) of the method (as
indicated in the EXPOSED API.paths field)"
bo
"tags": {
"type":"array",
"items": {
"type":"string"
by
"minITtems":1,
"uniqueItems":true

br
"additionalProperties":false,
"required": [

"method id",
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"tagS"

bo
"minItems":1,

"uniqueItems":true

br
"additionalProperties":false,
"required": [

"name",

"description",

"tagS"

by
"Data_Sources": {

"type":"array",

"items": {
"type":"object",
"properties": {

"id": {
"type":"string",
"description":"A unique identifier"

y

"description": {
"type":"string"

by

"location": {
"enum" : [

"cloud",

"edge n

b
"class": {
"enum" : [
"relational database",
"object storage",
"time-series database",
"api”,

"data stream"

b
"type": {

"enum" : [
"MySQL",
"Minio",
"InfluxDB",

"rest" ,
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"other"

}y
"parameters": {
"type":"object",
"description":"Connection parameters"
by
"schema": {
"type":"object"

b
"required": [
n id"

by
"minItems":1,
"uniqueItems":true
by
"Methods_Input": {
"type": "object",
"description": "This filed contains the part of the data source
that each method needs to be executed",
"properties": {
"Methods": {
"type": "array",
"description": "The list of methods",
"items": {
"type": "object",
"properties": {
"method_id": {
"type": "string",
"description": "The id (operationId) of the method (as
indicated in the EXPOSED API.paths field)"
by

"dataSources": {
"type": "array",
"description": "The list of data sources required by the
method",
"items": {
"type": "object",
"properties": {

"dataSource_id": {
"type": "string",
"description": "The id of the data sources (as
indicated in the Data Sources field)"
bo
"dataSource_type": {
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"type": "string",
"description": "The type of the data sources
(relationa/not _relational/object)"
b
"database": {
"type": "array",
"description": "the list of databases required by a
method in a data source",
"items": {
"type": "object",
"properties": ({
"database_id": {
"type": "string",
"description": "The id of the database"
bo
"tables": {
"type": "array",
"description": "the list of

tables/collections required by a method in a data source",

"items": {
"type": "object",
"properties": {
"table id": {
"type": "string",
"description": "The id of the
tables/collection "
by
"columns": {
"type": "array",
"items": {
"type": "object",
"properties": {
"column_id": {
"type": "string",
"description": "The id of the

column/field"
}y
"computeDataUtility": ({
"type": "boolean",
"description": "True if it is

required for data utility computation”
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}y
"Flow": {
"type":"object",
"description":"The data flow that implements the VDC",
"properties": {
"platform": {

"enum" : [
"Spark" ,
"Node-RED"

}y

"parameters": {
"type":"object"

}y

"source_code": {

by
"DAL Images": {

"description":"Docker images that must be deployed in the DAL
indexed by DAL name. It will be used to compose the service name and the DNS entry
that other images in the cluster can access to.",

"type":"object",

"additionalProperties": {

"description":"ImageSet represents a set of docker images whose
key is an identifier and value is a docker image name in the standard format
[group] /\u003cimage name\u003e: [release]",

"type":"object",

"additionalProperties": {

"description":"ImageInfo is the information about an image
that will be deployed by the deployment engine",
"type":"object",
"required": [
"image"

I
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"properties": {
"external port":{

"description":"Port in which this image must be exposed.
It must be unique across all images in all the ImageSets defined in this blueprint.
Due to limitations in k8s, the port range must be bewteen 30000 and 32767",

"type":"integer",

"format":"int64"

by
"image" : {

"description":"Image is the image name in the standard
format [group]/\u003cimage namel\u0O3e: [release]",

"type":"string"

by
"internal port":{

"description":"Port in which the docker image is
listening internally. Two images inside the same ImageSet can't have the same
internal port.",

"type":"integer",

"format":"int64"

Yo
"VDC_Images": {
"description":"ImageSet represents a set of docker images whose key
is an identifier and value is a docker image name in the standard format
[group] /\u003cimage name\u003e: [release]",
"type":"object",
"additionalProperties": {
"description":"ImageInfo is the information about an image that
will be deployed by the deployment engine",
"type":"object",
"required": [
"image"
1y
"properties": {
"external port":{

"description":"Port in which this image must be exposed. It
must be unique across all images in all the ImageSets defined in this blueprint.
Due to limitations in k8s, the port range must be bewteen 30000 and 32767",

"type":"integer",

"format":"int64"

by
"image": {
"description":"Image is the image name in the standard

format [group]/\u003cimage name\u003e: [release]",

94



"type":"string"

by
"internal port":{

"description":"Port in which the docker image is listening
internally. Two images inside the same ImageSet can't have the same internal
port.",

"type":"integer",

"format":"int64"

}I
"Identity Access_Management": {
"type":"object",
"properties": {
"jwks_uri":{
"type":"string"
}I
"iam_endpoint": {
"type":"string"
}I
"roles": {
"type":"array",
"items": {
"type":"string"
}I
"minItems":1
}I
"provider": {
"type":"array",
"items": {
"type":"object",
"properties": {
"name" : {
"type":"string"
}I
"type": {
"type":"string"
}I
"uri": {
"type":"string"
}I
"loginPortal": {
"type":"string"

br
"required": [
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"name" ,

"uri"

b
"minItems":1

by
"required": [
"jwks uri",

"iam endpoint"

by
"Testing Output Data": {
"type":"array",
"items" : {
"type":"object",
"properties": {

"method_id":{
"type":"string",
"description":"The id (operationId) of the method (as

indicated in the EXPOSED API.paths field)"

by

"zip data":({
"type":"string",
"description":"The URI to the zip testing output data for

each one exposed VDC method"

}

I
"additionalProperties":false,
"required": [

"method id",

"zip data"

by
"minItems":1,
"uniqueItems":true

by
"additionalProperties":false,
"required": [

"Overview",

"Data Sources"

by

"DATA_MANAGEMENT":{
"description":"list of methods",
"type" : "array" ,
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"items": {
"type":"object",
"properties": {
"method_id":{
"description":"The id (operationId) of the method (as
in the EXPOSED API.paths field)",
"type":"string"
b
"attributes": {
"type":"object",
"description":"goal trees",
"properties": {
"dataUtility": {
"type":"array",
"items": {
"type":"object",
"description":"definition of the metric",
"properties": {
"id":{
"description":"id of the metric",
"type":"string"
by
"name" : {
"description":"name of the metric",
"type":"string"
by
"type": {
"description":"type of the metric",
"type":"string"
bo
"properties": {
"type":"object",

indicated

"description":"properties related to the metric",

"additionalProperties": {
"type" : "Object",

"description":"properties related to the

metric",
"properties": {
"unit": {
"description":"unit of measure of the
property",
"type":"string"
}y
"maximum" : {
"description":"lower limit of the offered
property",

"type" : "number"
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bo
"minimum" : {
"description":"upper limit of the offered
property",
"type" : "number"
bo
"value": {
"description":"value of the property",
"type": [
"string",
"number",
"array",
"boolean"

by
"security": {

"$ref":"#/properties/DATA MANAGEMENT/items/properties/attributes/properties/dataUti
lity"

by

"privacy": {

"$ref":"#/properties/DATA MANAGEMENT/items/properties/attributes/properties/dataUti
lity"

br

"required": [
"method id",
"attributes"

s
"ABSTRACT PROPERTIES": {

b
"COOKBOOK_APPENDIX": {
"description":"Definition of the Cookbook Appendix section in the
blueprint",
"type":"object",
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"required": [
"name",
"infrastructure"
1,
"properties": {
"description": {
"description":"An optional description for the deployment",
"type":"string"
by
"infrastructure": {
"description":"A list of infrastructures that should be initialized
to deploy VDCs of this blueprint",
"type":"array",
"items": {
"description":"Represents a cloud or edge site that's able to
create resources such as virtual machines or volumes",
"type":"object",
"required": [
"name",
"type",
"provider",
"resources"
1,
"properties": {
"description": {
"description":"Optional description for the
infrastructure",
"type":"string"
bo
"name" : {
"description":"Unique name for the infrastructure",
"type":"string",
"uniqueItems":true
by
"owner" : {
"description":"Owner of the infrastructure",
"type":"string",
"pattern":"DataOwner|DataConsumer|"
by
"provider": {
"description":"Contains information about a cloud or edge
provider",
"type":"object",
"properties": {
"api_endpoint": {
"description":"Endpoint to use for this

infrastructure",
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"type":"string"
bo
"api_type": {
"description":"Type of the infrastructure. i.e AWS,
Cloudsigma, GCP or Edge",
"type":"string",
"example" :"AWS"
bo
"authentication": {
"description":"Authentication information to use on
the provider.",
"type":"object"

by
"resources": {
"description":"List of resources to deploy",
"type":"array",
"items": {
"description":"Represents a resource such as a virtual
machine",
"type":"object",
"required": [
"role",
"image id"
1,
"properties": {
"cores": {
"description":"Number of cores. Ignored if type is
provided",
"type":"integer",
"format":"int64"
by
"cpu": {
"description":"CPU speed in MHz. Ignored if type
is provided",
"type":"integer",
"format":"int64"
b
"disk": {
"description":"Boot disk size in MB",
"type":"integer",
"format":"int64"
bo
"drives": {
"description":"List of data drives to attach to
this VM",
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"type":"array",
"items": {
"description":"Contains the information of a
data drive",
"type":"object",
"required": [
"name",
"type",
"size"
1y
"properties": {
"name" : {
"description":"Name of the image to use.
Most of the times, it will be available as /dev/disk/by-id/${name} value in the
vM",
"type":"string"
by
"size": {
"description":"Size of the disk in MB",
"type":"integer",
"format":"int64"
by
"type": {
"description":"Type of the drive. It can
be \"SSD\" or \"HDD\"",
"type":"string",
"pattern":"SSD|HDD",
"example":"SSD"

bo
"image id":({
"description":"Boot image ID to use",
"type":"string"
by
"ip":{
"description":"IP to assign this VM. In case it's
not specified, the first available one will be used.",
"type":"string"
bo
"name" : {
"description":"Suffix for the hostname. The real
hostname will be formed of the infrastructure name + resource name",
"type":"string"
bo
"ram" : {
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"description":"RAM quantity in MB. Ignored if type

is provided",
"type":"integer",
"format":"int64"
by
"role": {

"description":"Role that this VM plays. In case of

a Kubernetes deployment at least one \"master\" is needed.",

"type":"string",
"pattern":"master|slave",
"example":"master"

b

"type": {
"description":"Type of the VM to create",
"type":"string",
"example":"nl-small"

by
"tags": {
"description":"List of tags to apply to this
infrastructure",
"type":"array",
"items": {

"type":"string"

bo
"type": {
"description":"Type of the infrastructure",
"type":"string",
"pattern":"Cloud|Edge",
"example":"Cloud"

by

"name" : {
"description":"Unique name of the deployment",
"type":"string",
"uniqueItems":true

Yo

"Identity Access_Management": {
"type":"object",
"properties": {

"validation keys":{
"type":"array",
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"items": {
"type":"object"

bo
"mapping": {
"type":"array",
"items": {
"oneOf": [
{
"type":"object",
"properties": {
"provider": {
"type":"string"
by
"roles": {
"type":"array",
"items": {
"type":"string"

by
"role map": {
"type":"array",
"items": {
"type":"object",
"properties": {
"matcher": {
"type":"string"
by
"roles": {
"type":"array",
"items": {
"type":"string"

}y
"priority":{
"type" : "number"

by
"mapping url":{
"enum": [

b
"required": [

103



"role map"

"type":"object",
"properties": {
"provider": {
"type":"string"
by
"roles": {
"type":"array",
"items": {
"type":"string"

br

"mapping url":{
"type":"string"

br

"role map": {
"enum" : [

b
"required": [

"mapping url"

br
"required": [
"mapping"

b
"EXPOSED_API": {

"title":"CAF API",

"type":"object",

"description":"The CAF RESTful API of the VDC, written according to the
current version (3.0.1) of the OpenAPI Specification (OAS), but also adapted to
DITAS requirements",

"properties": {

"paths": {
"type":"object",
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"patternProperties": {
UVARE:
"type":"object",
"patternProperties": {
"Aget$": {
"allOof": [
{

"$ref":"#/properties/EXPOSED API/definitions/method"
by
{
"properties": {

"parameters": {

by
" Apostsu : {
"allOf": [
{

"$ref":"#/properties/EXPOSED API/definitions/method"
bo
{

"properties": {
"requestBody" : {
"type":"object",
"properties": {
"content": {

"$ref":"#/properties/EXPOSED API/definitions/content"
}

by
"required": [
"requestBody"
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by
"definitions": {
"method" : {
"title":"An Exposed VDC Method",
"type":"object",
"description":"Corresponds to the Operation Object defined in the
OpenAPI Specification (OAS) wversion 3.0.1",
"properties": {
"summary": {

b
"operationId": {

}y
"responses': {
"type":"object",
"patternProperties": {
"A2005172018": {
"type":"object",
"properties": {
"content": {

"$ref":"#/properties/EXPOSED API/definitions/content"
}
b
"required": [

"content"

I
"x-data-sources": {

"type":"array",

"description":"An array that contains all the identifiers of
the data sources (as indicated in the INTERNAL STRUCTURE.Data Sources field) that
are accessed by the method",

"items" : {

"type":"string"

by

"minItems":1,

"uniqueItems":true

I
"x-iam-roles": {
"type":"array",
"items": {
"type":"string"
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}I

"required": [
"summary",
"operationId",
"responses",

"x-data-sources"

by
"content": {
"type":"object",
"patternProperties": {
"Aapplication/json$": {
"type":"object",
"properties": {
"schema": {
"type":"object"

b
"required": [
"schema"

by
"additionalProperties":false,
"required": [
"INTERNAL STRUCTURE",
"DATA MANAGEMENT",
"ABSTRACT PROPERTIES",
"COOKBOOK APPENDIX",
"EXPOSED API"
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