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Yovoyn Ilapadotéov

To mapadotéo avtd mapovctilel TOV GYESIAGUO KOL TNV OVATTLEN TOV UNYOVICUAOV dtayeiplong
opoomovolmv oto Aadiktvo tov [paypdtev (Internet of Things — [oT). Ot unyovicuoi avtol
EMTPETOVY GE EVOV GUVOLO amd TAPOYOLG 1/KOL KOTUVOAMTEG SESOUEVAOV VO, OTLLLOVPYTGOVV
opoonovdieg IoT dote va pmopodv va popactovv IoT dedopéva kat va dnpovpyncovy véa
TPOTOVTO, TPOG d1abeot otV ayopd, KOADTTOVTOG £TCL AEITOVPYIKOTITEG AMAPOITITES Y10 TV
eykaBidpvon pog opoomovdiag IoT, tov opioud/eneEepyacio KOvVOVOY Kot TOMTIKOV, KOl TNV
eyypapn (] amopdkpuven) peAdv og aut. O kabopioHOC TOV OTALTOVUEVOV AEITOVPYIKOTHTMV
v TG opoomovdieg IoT Paciotnke OTIG OTUTNOES KOL TNV OPYLTEKTOVIKT] TOV GLUGTNLOTOS
KaBdG Ko TIg TEYVOAOYiEG OV TEPLYpAPN KV 6T Tapadotén [11.2 «Amaitioelg XuoTiHaTog Kot
Evdidpeon Apyitextovikry Zvotipoatocy kot I111.3 «Telkn Apyltektovik) XvoTnuatog Kot
Emnkeyuéveg Teyvoloyiegy. Emiong,  oyediaon kot avantuén tov unyovicpuov avtdv Pacileton
GTOVG VILAPYOVIES UNYAVIGLOVS TOV EVOLALEGOL AoyiouikoD Tov £pyov symbloTe (Yuste, et al.,
2018), (Christoph, et al., 2018) kot o1 onoiot cuvdvdlovral ota Traiola Tov £pyov loTFeds pe
unyoviopovg blockchain 6mwc sivor m Asrtovpyla tng Swyeipiong tovtottog (identity
management) LM TEYVOLOYIDV katoveumuévov kaboikov (Distributed Ledger Technologies
— DLTs), ot Amoxevipopévor Avtoévopor Opyaviopoi (Decentralized Autonomous
Organizations —DAOs), ta ¢Evnva cupPoraia (smart contracts) k.a.

Emiong, ot0 mopdv £yypapo meptypdeetal 1 TPOGEYYIoT TOL akoAovBeitat yio TV enitevén g
ONUOGLOAOYIKNG dlaAglToVpYIKOTNTAS oTa TAdicto Tov €pyov loTFeds kot mapovsidleton to
povtého mAnpoopiag tov cvotuatog loTFeds oto omoio Oo Paciotodv o1 opocmovdieg
IoTFeds yio va opicovv ta, d1kd Tovg poviéda TAnpogopiag Kal va exttoyovy out-of-the-box 1
by-mapping drodertovpycdtnTo HETOED OpoOcTOVOV peAmv. To povtého manpopopiag loTFeds
Baciletar ko emekteivel To Pacikd povtéro manpoopiag (Core Information Model — CIM) tov
evoldpecov Aoyispukov symbloTe (Jacoby, et al., 2017).

Té\og, T0 TUPUAOTED AVTO KOTOYPAPEL TNV VAOTOINGT TOV TOPATAVED LUNYOUVIGU®DV Kol TOV
OYETIKOV GTOEI®V AOYIGUIKOV TOV VTOGVOTNUATOV OV EUTAEKOVTAL OTNV OloyEipton piog
opoonovdiog [oT kot cuvodevovy tov avticTotryo Kook Avorythg IInyngs.

To amoteAéopota T0L ToPadoTEOL aVTOL Ba amoterécovy T Pdon Yo exdueveg dpdoelc (OTwg
A2.4 «Acopolng TlpocPaon oe Aegdopéva IoTw»/I12.2 «Avagpopd Mnyovicumv Atdgnuiong,
Avoxkaioyng kot Acparovg IIpocPaong oe Tlopovg loT») dmov ko Ba epumiovticTovv o1
AELTOVPYIKOTNTES Yo TN Slayeiplon TG OMOCTOVIIOG [E VEOUG UNYOVIGUOVS T.Y., TOV EAEYYO
OKEPULOTNTOG TOV SIKOOUAT®V TOV YP|OT).
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1 Avtikeipevo kot Aopn tov Iapadotéov

210 TOPadOTED AVTO TAPOLGLALOVTAL O GYESAGAC KO 1] AVATTLEN TV UNYOVIGUL®V dloXEipLong
plag opoomovdiog [oT (A2.1 «Awyeipion Opoomovdiog») KabBdG Kot 1 TPOGEYYIoN TOL
axolovbeitan yio TNV eMitEVEN TNG ONUAGLOAOYIKNG SIOAEITOVPYIKOTNTOG GTO TANIGLO TOV £PYOV
IoTFeds pe v avamntoén tov poviéhov mAnpopopiag tov cvothuotos loTFeds (A2.2
«ENUoctoAoyIk) AloAgttovpykotnton). Ot unyavicpol diayeipiong piog opoomnovdiog loT
Bacifovtol oTIC AMOITNGELS KOl TV OPYLTEKTOVIKT TOV GUGTHLATOS KAOMDS KAl TIG TEYVOAOYiES
mov  meplypaonkav ota  mopadotéa [11.2  «Amorfoeglg Zvotipatog Kot Evoidpeon
Apyrtextovikr] Zvothpoatocy kot [11.3 «Tehwkn Apyitextovikr] Zuotiuartog kot Emleypéveg
Texvoroyiecy, ytilovtag Tove GTOVG VITEPYOVTES UNYOVIGLOVG TOV EVOLALEGOV AOYIGLLKOD TOV
symbloTe ko1 tnv eméktacn tovg pe teyvoroyieg blockchain. Ot AgitovpywkdtnTeg mOL
avamTOoyOnKav KoAOTTOUY To GEVApLa oL Teptypdenkov oto I11.2 kol oyetilovral pe v
dwxeipion piog opoomovdiog IoT ta onoia cuvoyiloviat TapakdTm:

Eyypagn xpnom

2Hvdeon ypnotn

Eyypaon [oT mhatedppog

Eyypoon IoT cvoxevmv

Eykabidpvon opocmovdiog

[Ipocbnkm pérovg opocmovdiog
Amopdkpuven HEADV amd OpocTovdia
Awoypagr] opocTovoiog Kot LEADY
Emhoyn kavovov kot tporonoinon.

XA R WD

[Ma v avartuén tov AetovpytkoTToV aVTdV a&lomodnKkay o1 oVTIGTOLYES AEITOVPYIKOTNTES
tov symbloTe o1 omoiec TpomomoMOnKay MGTE VO EVEOUOTMOOEL 1] EXIKOVOVIK LIE TIG VANPETIES
tov BaaS mov avamtoynkav yww v Kotoypagr TV otoyeiov (dcov apopd TIg
Aertovpykotnteg 1, 3, 4), tov éleyyo axepatdtnTag mAnpoeopiag (Aertovpytkotnteg 1-9), tov
oplopud kot ektédeon E&umvov cupPorainv (Aertovpykdtreg 5-9), v ekkivnon kou
OlEKTEPAIOT) SASIKAGIDV YNPoeopios (Aettovpykotntes 6, 7, 9), TNV EVOOUAT®OT TOL VEOL
povtéLov TAnpoeopiog (Aettovpykdtnra 4) K.o.

O oyed100 OGS TV TEMK®V AEITOVPYIKOTHTOV KOl 1] VAOTOIN T Toug okoAovBel Tic Te)vorOYiEg
kot v pebodoroyion g Evommrog Epyaciog 1 - EEl «Amaitioelg, ApyLteKToviKy Kot
OloxAfpwon ZveTHHoTog» Tov 0€Tel Tor Ogpélia Y10 TOV GOOTO GYESIOGHO Kol TNV avamTuén
TOV TPOTOTLITOV.

To keipevo 610 TOPAdOTED 0LTO 0KOAOLOEL TNV TOPAKAT® dOUN:

Y10 keQdAoo 2 meprypdoetar o oyedlacpog yio ) olayeipion ¢ IloT opoomovdiog
(apyrtextovikn).

Y10 keeaioo 3 avoivovtar ot Pacikoi unyoviouoi diayeipiong loT ouocmovdiag mov
ypnowonotovvtol oto €pyo loTFeds kor agopobv 1 ypnon texvoroyidv blockchain,
unyovicu®v avdevtikonoinong kot e£0v61000TNoNG KAOME KOl UNYUVIGU®OY ATOKEVTIPOUEVOV
Avtovopwmv Opyaviopdv (Decentralized Autonomous Organizations — DAOs).

Y10 xepdlowo 4 mapovoidleror 1 mPocEyylion mov akoAovdeitor Y TtV emitevén g
ONUAGIOA0YIKNG StoAertovpyikoTnTog 6To cvotnua lIoTFeds kat ta povtého TAnpogopiog. Xta
mhaiow avtd e€etalovton vdpyovta TPOTLTO Kot ovToAoyieg oto Awadiktvo tav IIpaypdtov
(Internet of Things — IoT) ka1 v 'E&umvn I16An (Smart City), meptypdoovtal ta vTapyovia
HovTéLD 6TO eVALAUESO Aoyiopkd symbloTe ko Tig mAotikég TAateoppes tov IoTFeds to omoia
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amotélecay T PAom Yo TNV EXEKTACT] TOL LOVTEAO TANPOPOPING Kot TOPOVSIALETAL TO TEAIKO
HOVTELO drodeltovpykoTnTag 6to ovotnua loTFeds.

210 ke 5 Teptypdipovtal ol péBodot Kat To oTorygin AOYIGUIKOD TV VITOGLGTNUAT®V TOV
cuupeTéyovy otn owyeipton piog opoomovdiog [oT kKabBdg kol ot oyetikés demamég yo TV
oAAnAemidopac He AT OTwg avortuyOniay 1 TporomomOnkay oto Thaioia Tov £épyov loTFeds
Kot ta ooia Guvodevovv Tov kmdka Avorytig [Inyng.
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2 IIpoocéyyion yo ) dwoyeipion s loT opoosmovoiog

2.1 Apyirextoviky Ouoocmovoramv kair Ayopav tys loTFeds Iatpopuag
Onwg neprypdonke oto 111.3, ota mhaicwa tov épyov loTFeds, o opoosnovdio opiletor wg:
«Eva. ohvoho @opéwv mov ocvvepydlovior PAcel KOADG OPOUEVOV Kol omd KOOy
GULPOVNOEVTOV KOVOVOVY KOl TTOALTIKADV, Y10l T GLAAOYIKT] TAPOYN VINPECIOV dESOUEVOVY. X
Kké0e opoomovdia «emovvlmtetayy o opoonovoloky] ayopd (federated marketplace) otnv
omoia o LEAN TG opocmovdiag eyypapovy IoT wopovg (] Tyég dedopévmv) Kol 0To10dNTOTE
UEAOG TNG opocmovdiag €xel TN dvvatdTNTo, Vo GUVOESEL €va TTPOIOV PE TINYEC OEQOUEVAOV
(packaging) mov mpoépyovtar and ToAAaTA0HS TapdyoLS/HEAN TG opoomovdiag. Ta mpoidvta
umopobv va datebovv TPog KoTavAAmor omd GAAe pEAN NG opoomovdiog péca otnyv
opoomovolaKn ayopd 1 Kot eEmtepikd oty kabolkn ayopd tov loTFeds yio katavdiwon and
(QOpEic TOV OEV AVIKOVY GTIV OLOGTTOVOia.

H dwyeipion tov opocmoviidy Kol T@V 0yopdv TOVG ETLTVUYYAVETAL GUVEPYATIKA atd T, 000
Bacwkd vrocvotpata e loTFeds mhateoppag, to symbloTe kot To BaaS, o oyetikdg porog
KoL AELTOVPYIKOTNTES TV omoiwv meptypdpetal oto Kepdiaio 5. Emiong, 1 onpoactoloyikn
OLOAEITOVPYIKOTNTO TOV OEGOUEVMOV TTOV TTPOEPYOVTOL OO SLOPOPETIKEG TNYES KOl TOPOYOVG
emtuyybvetar KaBoikd oAl Kot og eminedo opoonovdioc. H mpocéyyion mov akolovBeitan yio
v emitenén Tng GNUAGIOAOYIKNG SLHAELTOVPYIKOTITOG TEPLYPAPETAL AVOAVTIKG TOPAKAT® GTNV
Evomrta 4.4.

O popeig (xproteg) mov coppetéyovv otig loTFeds opoomovdieg pmopel va Exovv Tov pOAO TOL
rwapoyov loT dedouévwv (IoT data provider), tov xatavolwty loT dedouévwv (IoT data
consumer) 1| Kol T@V 600, ONoVPYOVTIS 000 ThavVEG katnyopieg opoonovdidv otnv loTFeds
mroteopua (Eucova 1):

*  Quocorovéio mopoywv (Lovo loT data providers), 6mov 6Aa To péAN TG oposmovdiag o
TPETEL VO TAPEYOVV VINPECIES OESOUEVMV KOl GUVETMS KAOE TAPOYOG eivar TavTdYpova
KO €V QUVAEL KATOVUAWMTIAG TOV DINPEGLOV TNG OLOGTOVIING.

* Mkt ouoomovoio, 6TOL €vo, LEAOG umopel va Exel kot udvo 10 pOAO TOV KOTOVOAWDTN
10T dedopévav.

Tumnot Opoonoviuwy

Mapoywv Muktr)
KAewotr) YBp1oikn

Eixova 1. Katnyopieg opoomovoidv g loTFeds mlatpopuag.

"Evag katavalotig €xel mavto npocfaor oty kaboium ayopd g loTFeds mlatedpuag, v
N 7pOSPUCT] TOV OTIC OHOCTOVOINKEG aYOPEC €EUPTATOL OO TIC OMOCTOVOIEG OTIC OTOieg
ovopupetéyel. H ovvleon tov mpoidviov (packaging) sivor dvvort udvo GTIC OUOGTOVOLOKES
ayopég, evd otV KaBoAkn ayopd o KoTtavoA®TNG Koheitor va emAéEel amd €va GOVOAO
TPOKOTACKEVAGUEVOV TPOIOVI®V, Y®PIG TN duvaTotnTo cvvheomnc.
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Avaroya pe Tov TOmOo TG ayopdc 6mov Lio opoomovoia dtabétet ta mpoidvta (vanpesiec) e, N
opoomovdio pumopel emmAéov va givor ite klsiom) gite vfpidixy:
* M xleioty ouoomoviio evdéyeton vao emMAEEEL Hor TOMTIKY Pdoel g omoiag To
GULYKEKPIUEVO, OUOCTOVOLOKA TPOTOVTO OEJOUEVMV UTOPOLV VO KUTOVOA®OOUV HOVO
OO O, LEAT TNG OLLOGTOVIING, LEGE U0 OLLOGTOVOLOKTG CyOPag.
*  Avrtibeta, o ofproikn oupoomovoior evdéyeton vo emAéfel o mOATIKY  OTOL
emmpocheta emTPENEL TN O1AOECT) QLTAOV TOV TPOIOVIMV KAl GE U1 LEAT TNG, LEC® UL0G
avoyytg kaBoAtkng ayopds (global marketplace) tnc loTFeds mhatooppags.

YUVeEn®G, Kot ot 000 TOTOL ayopds (kaBoAlkn ayopd kabdg Kot kdbe opoomovolaKkn ayopd)
SLaBE€TEL H1KK0VC TNE KOVOVES KO TTOALTIKEG TULOAOYT|ONG TV VTN PECIOV de00UEVOV. LT TAMIGLO
g dlayeipiong tng opocmovdiog mov e€etdletal 6To TAPASOTED AVTO, TAPEXETAL 1) dSuvATOHTN T
1 KaBe opocmovdia vo 0picel TOVG KAVOVES TOV T SETOLY KaBMG KoL TNV TPOTOTOiNGY| TOLg
HEG amd Kamola dtodikacio yrneoeopiag 0nmg 8o avoivdel oty Evotnra 3.3.

YUVOAIKA, TO TEGGEPX OLAPOPETIKA 1101 OLOCTOVILMV TTOV TPOKVTTOVY Kol bITocTnpilovral amd
v loTFeds mAateoppua sivar:

o Kielotéc opoonovdieg mapdywv (Data Providers-only Closed Federations)
o YPpdwég opoonovdiec mapodywv (Data Providers-only Hybrid Federations)
o Kieotég piktég opoomovdieg (Mixed Closed Federation)

o YPpdwég uktég opoonovdieg (Mixed Hybrid Federation).

YV TopoKaTeO EIKOVO GLVOYIlovVTaL Ol EMITPEMOUEVEG OAANAETIOPAGCELS GE Ol0POPETIKOVS
TOMOVG opoomovdiog: KAEWOTH Kot LPPOIKY opoomovdia mapdywv (mpdowvo ypdpe) Omov
GUUETEXOVV LLOVO TTAPOYOL LE TNV LPPISIKT Vo, EXTPENEL EMmpPOcheTa T 0140e0n TPOIOVIWV
Kol otV KaBoMKn ayopd, WKt KAEGTH opoomovdia (Yordlio ypdpo) 6mov To Tpoidvta
dwtifevtar pdvo oty opocTOVILOKY ayopd oAAd TOCO GE TAPOYOVG OGO KOl GE KOTOVUAWMTES
OV GUUUETEYOVY GE ATV (OGS 6TOV KatavalmTn 3), Pkt vBpdiky (Kitpvo ypdua) 6mov
KOTOVOAWMTESG KO TAPOYOL UTOPEL va. eivart HEAN 1 Kot pun TG opocmovdiog (6mwe o1 KATuvaA®TESG
1 xon 2).

Karavalwtrig 1 1ck ng
X 0
Ayopa 1
Opoonovéia 1
(M, YBpubua) ¥
vackaging Napoxog 1
packaging X packaging <
Opoomnovbiaxh
‘ KaBohwr Ayopa 2 ‘
y Aropd < Opoonovbia 2 ] N
v (Napbywv, Ypoubui) ’l
Opoomoviiax
Ayopd 3 3 E
Opoonovéia 3 ” Gpoxos

A

Katavalwtrc3 loTFeds

Exova 2: Apyrrextovikn opoomovorav kai oyopds s loTFeds mlatpopuag.

2.2 AMwayeipion Ouoocmovoimyv

2.2.1  APYITEKTOVIKI) ZUOTALATOC
To vrocUVOAO TOV EMPEPOVC GTOWEIMV 7OV KLPIMG EUTAEKOVTOL OTN OlXEIploT TOV
OLLOGTOVOIMV (OIVOVTOL GTNV TOPAKATM EKOVO.
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[ Core Interface

I GuUI ' Search Semantic
symbiote API Registry . i)
>
)

Administration
e

Engine Manager

Core Authentication ]
Core Resource Core Resource Bartering and
and Authorization SLA
Monitor Access Monitor Trading

Manager (Core
AAM)

Manager

(Core RM) (Core RAM) Manager (B8TM)

[ Cloud-Core Interface

Interworking Interface

Subscription Platform Federation
Manager Registry Manager
AAM J Registration Handler J Trust Manager J Bartering '"d“’;h;;mb Manager J

[ Baas API

Monitoring Access

Resource i
Proxy |

b -]
=3
=2
v
3
s
k]
L]
a

-—

Federation Management Smart

Voting application Contract

Voting Manager

Eixova 3: Apyrrextovikn vmoovotiuotog symbloTe ato loTFeds.

H aAAnAenidpaon tov ypiom pe v loTFeds mlatpdppa yio v dtoyeipion opocmovoidv
yiveton Kupimg uécm twv ototyeiov Administration GUI kot symbloTe API tov symbloTe wov
&yovv enektabel kot vAomomOel avtictoyyo copEva pe Tig avaykes tov Eépyov loTFeds, evd 1
ymoeooeopia ond kébe ypno yiveror péoa amd 1o ototyeio Voting Application tov BaaS. ITo
GUYKEKPLUEVA, 1 SLOYEIPLOT TOV YPNOTDV, TOV TAUTOOPLDY KOl TOV OLLOGTOVOLDV EMLTVYYAVETL
UEGO amd TNV YPaQIKY| dlemapn xpnotn tov Administration otoygiov (Administration GUI) Tov
symbloTe mapéyoviag 6tov ¥pnotn KATOAANAEG GEMDEC KO POPUES YO TNV KOTOYDPTON Kol
EVNUEPMOT] TOV GYETIKAOV TANPOPOPLOV. ATd eKel TAL OLTHUATO TOV XPNOTN Tpo®OovvTal oTa
KatdAAnAa onueia mpdcoPacng tov emektouévov Administration ortoyegiov (backend) tov
symbloTe mov exkivel v amapaitn pon mTANpoeopiag yo va ohokAnpwbei to aitnua.
Emumiéov, ontnuoto Tov 4pnotdv yia tn Sloyeipion Tov mOp®V Kot TOV SIOUOPAGHO TOVG OTNV
IoTFeds mhateoppo yivetor péom tov RestFul API tov otoyeiov symbloTe API mov
avantoyOnke oto mAaicio Tov loTFeds épyov yia vo dtevkodvver v oAAnAeniopacn evog
yphotn/merdn (6nwg eivon pia epappoyn N €vag mapoyog dedoUévmv) LE TIG VINPECIEG TOV
symbloTe. Ztn cvvéyeia, Ta ototyeia mov e§umnpeTodv Ta antipata Tov xpnotn (Administration
ka1 symbloTeAPI) exkivovv Tig amopaitnTeg pOEC EMKOVMOVING UE TO EUTAEKOUEVA GTOTYELD TOV
symbloTe 6nwg o AAM (Authentication and Authorization Manager), FM (Federation Manager)
kot RH (Registration Handler), kofdg kot 1o vmocvotnua BaaS yw v koatoypoon tov
OTOWEI®V, TOV EAEYYO OKEPUIOTNTOC TANPOPOPiaG, TOV OpPWoUd Kol eKTEAEST EEVMVEV
cvpporaimv, Ty ekkivinon Kot SIEKTEPAIMGOT JadIKOCIHV Yneogopiag K.o. H emkovevia tov
symbloTe pe to vrochoTpa BaaS npaypotonoteitol péca and to BaaS APIL. Téhog, o yprionc
OIEKTEPALDVEL YNPOPOPIEG GTIG OTTOIEG EUTAEKETAL HECGM TOL GTotXelov Voting Application Tov
BaaS.

Mopoakdte meprypdeovior ot PacikéG AEITOVPYIKOTNTEG TOV EUTAEKOUEVOV GTOXEI®V TOV
symbloTe. Ot kevipikomonuéveg vanpecieg ivar o1 akdAovdeg:

o Administration. Tloapéyer 0 7ypoewkn Olemaen ypnotn Kot tnv  e&umnpétnon
OLYEIPIOTIKAOV EVEPYELDV OO TOVS YPTOTEG GTO GUGTNLLO GYETIKE LLE TNV SAYEIPLOT| TOV
YPNOTAOV, TAUTPOPUDVY, OLOCTOVIIDV KOl TOV KAVOVOV TOVG. XT0 TAAicLo, TG dpdong
A2.1 10 6T01YEL0 OVTO TOV AOYIGUIKOV £xEl EmeKTAOEL Y10 VoL VTTOGTNPIEEL TOVG KOVOVEC
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Kol ToATIKEG oploomovdiag tov IoTFeds kat tnv evoopdtwon towv EEuvtvov cupfoiainy
tov BaaS, onwg avaivovtar oty Evotra 3.3.

Registry. Amofniedel ded0UEVA GYETIKA LLE TOVS KOTOYM®PTNHEVOVS TOPOVG GTO GUGTN O
pe Béon to poviélo minpoeopiag oe cvvepyacia pe tov Sematic Manager (SM).
Search Engine. E§umnpetel v avolftnon mdpov mov KOADTTOUV To KPLTHPLO. OTa
GYETIKA EPOTNLLATO KoL 0KOAOVODVTOG TOVG TEPLOPIGUOVG AGPAAELNS TOV GUGTILOTOG.
Semantic Manager (SM). Awyelpiletor ta LOVTELN TANPOPOPIOG TOV YPNCILOTOOVVTOL
Kot emoAnBedel T CLUUOPE®ON TOV TOP®V LE TO HOVIEAO TANPOPOPiag TOv
ypnoonoteitatl. ta mhaicia g dpdong A2.2 «ZnUacloloyikn ALIAEITOVPYIKOTTO
10 otoyeio avtd Aoyopkov €xel emektabel pe TNV EVOOUAT®OON TOL HOVIEAOL
TANpoPopiag £Eumvng TOANG OGS Ba TEPIYPUPEL OTIC EMOUEVEG EVOTNTEG,.

Core Authentication and Authorization Manager (Core AAM). Xpnoiponolel tovg
TEPLOPICUOVG AGPAAEING TOV GULOTHUATOG LE OKOTO TNV Oac@oAn Tpocfaoct Kot
avalTNoT TOV KOToY®PNHEVOV TOPOY GTO GUGTI L.

Core Resource Monitor (CRM). IapaxoiovBel ) S1a0ec1OTNTO TOV KOTOXOPNUEVOV
070 cVoTNUO TOP®V 0td T0 Registry.

Core Resource Access Monitor (CRAM). Aeitovpyel og d10k0oTHG LeGOAGPNoNG OV
ovaKoTELOOVEL  €QUPUOYEG KOL  EVEPYOTOlEL TOVG TPAYLOTIKODS TOPOVG  TOL
TPOCPEPOVTOL OTTO TIG TAATQOPLES. ZVAAEYEL GTATIGTIKA GTOLYElR TPOGPaong oe TOPOLCE
amo 10 otoeio RAP tov mAatQopudv TPOKEWEVOL Y10, VO SLOTNPTOEL TAPOPOPIES
OMNUOTIKOTNTOG TOPWV.

Core Bartering and Trading Component (Core B&T). IlepihapPdver OAec Tig
Aertovpyieg avtoAloyng Kol GUVOALOYDV TOL TPEMEL VO GLYKEVTIP®OOUY Kol Vo
avanmtuyBodv evtdg pHiog EQapHoYNS, T SLHYEIPIoT KOVTTOVIAV KOl GTOTIGTIKMV.
Service Level Agreement Manager (SLA Manager). Awyepiletar tov kokho {ong Tov
CLUUPOVIOV emmédov vanpestdV (SLAS) yia 11 opoonovdieg tov loT mhatpoppdv.
A&oloyet, pe tn PonBeta Tov otoryeiov Monitoring, €dv 6Aot o1 TOpot Tov popalovtan
0€ [0 OHOGTOVOI0. GUUUOPPAOVOVTAL e TOVG TTEPLOPIGHoDS QoS mov opilovtor otnyv
opoomovdia.

Ta otoygeia Tov symbloTe oV GUUUETEYOVY GTN SLYEIPIOT] TOV OUOGTOVOLDY GTN UEPLE TNG
TAUTEOPUOG EIVOL TO TOPOKATO:

Registration Handler (RH). Awygpiletol TNV Katoydpnon Tov mOp®v TNV TAUTPOPLOS
o€ oLvePYOoia UE T KevIpikomomuéves vanpeciec tov symbloTe kot tov Platform
Registry.

Resource Access Proxy (RAP). Aaygpiletol ortiuato, Tov a@opodyv TNV TPOcTELNCT
OTOVG KATOXWPNUEVOLG TTOPOVE TNG TANTPOPUOS KOL TOVG OHOCTOVIOVE TOpovs. To
OTO(EI0 OVTO TOL AOYIGHIKOD EVOMUATAOVEL TO VEO HOVIELD mAnpoeopiag E&vmvng
[1oANng kabmg kabopilel ™ dopn TOL GVTIKEIWEVOD TOV UETPNOEDV TOV TNYDOV TOV
EMOTPEPETAL MG ATOKPLION OE Lo, KANGT).

Authentication and Authorization Manager (Platform AAM). Awyepileton v
duvatdtta. TPOGPACNC GTOVG TOPOLS TNG TAATQOPUOC KOl TOV GUVEPYUTIKOV
TAOTQOPLAOV resources

Monitoring. Eivar vmevBovo yio tn ocvlioyn petpiioewv mov oyetilovior pe v
KOTAGTOOT TOV KOTOUY®PNUEVOV TOPOV KOl TNV TPOCcPIGT 68 0VTOVG.

Subscription Manager (SM). TlpowBei ko SwyepileTonr punvopato mov apopovv
EVILEPMGELS Y10, TOVG TOPOVG GTIG OLOCTOVOIEG.

Platform Registry (PR). Atevkolbvel Tnv avalntnon 1oV opocrovomv Tépmv Tov eivat
KOTOYOPMUEVO, TOTTLKA.

Federation Manager (FM). Awyegpiletor v  KOTAGTOON TOV  OUOCTOVIIDV
TAUTQOPUOVY TaipvovToC EVNUEPMGELC 0td To Administration ototygio tov symbloTe.
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o Trust manager. Ynoloyilet Ti¢ a&leg EUmMIOTOOVVNG KAl P|UNG OTO EMINEOO TV TOPWV
KO TOV TAATQOPUAV.
o Bartering and Trading Manager (BTM). Awyepiletor TOVG OMOKEVIPOUEVOVC
UNYOVICUOVG OVTOAAOYNG KO EUTTOPIaG TOP®V LETAED TOV OUOCTOVOMV TAUTPOPUDV.
Emumiéov, 6mmg avapépOnke 1o ototyeio Aoyiopukod symbloTeAPI avartoydnke oto mhaicio
tov épyov loTFeds dote va dwyepileton o artquata and Evav meAdtn (ypnotn) mpog to
oToreia Aoyioukod tov vrocvotipatog symbloTe evoopotdvoviag v emkovmvio e Tig
vanpecieg Tov BaaS ywo mv koataypaen tov otoygiov, tov éheyyo axepoardttag TAnpogopiog, Tov
opopd Kot extéreon €Eumvev cupforaiwv, TV ekkivnon Kot SleKTEPaimon SadIKAGLOV YNeoeopilog
k.a. Tpomomomoels oe otoyeio tov symbloTe mov agopovv drhec dpdoeig Ba meprypapovv oTa
avtictouyo TapadoTéa.
Téhog, omnv Ewcdva 4 paivovton ta ototyeio tov BaaS mov givar vrevBuva yo tn dwoxeipion tomv
OLLOCTOVOIMYV, OAAG KoL 1) por) TANpoPopiag HeToEd avutdv. Ta dvo smart contracts ETKOV@VOHY
HeTa&l TOVG MOTE VO AVTAALAGCOVY TATPOPOPIES GYETIKA LE TIC OpooTOVdieg. Ol evEpYELEg TV
smart contracts gvepyomotovvtot pécsa and to BaaS API, gite avtéc kohobvtar amd 1o symbloTe
eite and 10 Voting Application avépeso ota onoio VLAPYEL AUPIdpOUN PO TANPOPOPINS.

Federation
Management
Symbiote +
¥
Baas APl + » Voting Application
Federation
3 Voting management
management smart 4> ;
CONtract smart contract

Ewcova 4: diayeipion opoomovoidv ato Baas.

O oyedlooloc TG OPYLTEKTOVIKIG TOV GUGTHHOTOS Yo TNV VTOOTHPEN TOV OHOCTOVIIDV
Baciomke otnv avdivon tov arortoswy oto [11.3 kot v meptypaen Tov cevapiov xpnong
Tov cvotuatog oto I11.2 mov oyetiCovran pe ™ dayeipion g opoomovdiog:
1. Eyypoon ypnotn, n omoio yivetor péoa amd TN yYPAOIKN OEMAPY TOL YPNOTN
(Administration GUI) kot evoopatdvel KoToypagn tov ototyeiov oto BaaS.
2. Xhvdeom ypnotn, 1 omoic yivetor pEca OmO TN YPOPIKY OEMAPN TOV YPNOTN
(Administration GUI) kot eveopatovel ELeyyo axepaidtnrag oto BaaS.
3. Eyypoon IoT miatpopuag, 1 omoia yivetar péca omd TN YPOQIKY OETUQT TOL
xpnot (Administration GUI) kol evoouaT®VEL KATAYPOQT TOV GTOWEI®V GTO
BaaS.
4. Eyypoaon loT cvokevmv, n omoia yivetor pécm g demapng tov symbloTeAPI pe
KOTOypopn TOV GTotyelmV Kot EAeyy0 akepotdtntag 6to BaasS.
5. EyxoBidpvon opoomovdiog, m omola yivetor péco amd tn ypoeiki OlEmOE] TOL
ypnotn (Administration GUI) kot EVoOUATOVEL KOTOYPOEN TOV GTOLYEIDV.
6. IIpocOnkm uélovg opocmovdiag m omoia yiveTor pésa amd T YPuQIKy SIETUPT| TOL
ypnotn (Administration GUI) kot kével yxpnomn yneogopiag 6rnmg Oa avaivbei otnv
Evomnra 3.3.
7. Amopdxpovon peAdv omd opoomovoion 1 omoio yivetol péca omd Tn YPOQIKN
demaen tov ypnotn (Administration GUI) ko kéver yxpnom yneopopiog 6mmg Ha
avalvBet otnv Evotnra 3.3.
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8. Awaypadn opoomovsiog kal LeAwV 1 omoio yYiveTol HESH amd T YPOQIKN SETUON
0V ¥pNot (Administration GUI) KoL EVOWUOTWVEL EVNEPWON TWV OTOLKELWV OTO
Baas.

Emidoyn kavovwy Kol Tpomonoinon 1 oroia yivetot HEGO amd TN YPOPIKY| SIETOQT TOV XPNOTN
(Administration GUI) kot k@vetl yprion yneoeopiog 6mws Bo avarvbel otnv Evomnra 3.3..Xtm
GULVEYELD TTOPOVGLALOVTOL Ol UNYOVIGHOT KOl SETUPEG TOV GLGTHIOTOS TOL LAOTOMONKOV N
eMEKTAONKAY Y10 VO, KAAOWOLV T TOPOTAV® GEVAPLL KOl TV Ol0YEIPIOT TOV OLOGTOVOIDV.
Ytoelo. TOL GLOTAHOTOG Kol pNyovicpoi mov oyetilovrar pe v ovalnnorn, OGEOAN
TPOGPacn, ENUN/EUTIGTOSHVI KoL TV ayopd Bo eUTAOVTIGTOVV OTIC EMOUEVEG GYETIKEC OPACELS.
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3 Boaowoi unyavicuot owayeiprong IoT opoocmovoiog

YV gvotnrto, outh avaAbovtotl ot facikol unyovicpol otovg omoiovg otnpiletan 1 drayeipion
g opoomovdiog oto loTFeds: (i) ou unyavicupoi blockchain yioa v amofnkevon kol v
EVNUEPMOT TV TANPOPOPLOV GYeTIKE pe Tig opoomovdieg IoTFeds ko v yprion é&vmveov
ocvuporaiov mov opilovv TIG emTpemdOueveG evépyeleg o€ awtég, (ii) ot punyoaviopoi
avbevtikomoinong kot €£0VG61080TNGNG Yo TNV TPOGPaoN 6 TOPOVG KOl GTOLYEID LE AGPOUAN
Tpomo kol v emaAnfevorn g avbevtikdtrag, kot téhog (iii) ot punyoaviopoi ywo TtV
OTOKEVIPOUEVT Kol avTOvoun dtokvBépvnon tov opoomovoldv loTFeds wg amokevipmpévor
OLTOVOLLOL OPYOVIGLLOL.

3.1 Tgyvoioyieg Blockchain/DLT

Ot tgyvohoyleg Tov blockchain kot tov katavepnuévov kaboiikod (DLT) oto mAiaicia Tov
IoTFeds evtdoocovtal @OTE v, EUTAOVTICOVY KOl VO, ETEKTEIVOVV TNV 101 VITAPYOVGO VITOGOUN
tov symbloTe, pe okomd TNV KOTAypa®N TANPOPOPIOV, Ol OToieg eival amapoitnTo va
KOTOYPAPOVTOL LE TPOTO TETOL0 MGTE VAL LN LTOPOVV VA, TapomotnBovv, Tpocpépovtag 1ot £val
OKOUO EMITESO ACPAAELNG KOl EUTIGTEVTIKOTITOG.

3.1.1 Ti givou To blockchain

H teyvoroyio tov blockchain (investopedia, n.d.) amoterel po omd T1C O YpHyopa
OVOTTUOCOUEVEG TEYVOAOYIEG TOV TEAELTAI®MV €TV, av Kol glvar yvoot) amd 1o 2008. Ot
Aertovpyieg Kol TO. TAEOVEKTNLLOTO TOV TPOCPEPEL, KAvouv TNV TeYVoAoYia Tov blockchain va
Bpiokel epappoyég o€ mMoALOVS TOUEIS, TOGO 68 amAEG EPAPLOYEG OTNV KA UEPVOTNTA, OGO KOt
o€ TEYVOLOYIKO emtimedo.

To blockchain givat o katavepunuévn Bacn dedoUEVOV 1 AAMDE £VO, KOTOVEUNLEVO KOUOOATKO
(distributed ledger), kot «tpéyer» o€ katoveunuéEVoLg KOUPOVS Ge £val SIKTVO VTOAOYICTMV OTWG
gaivetar oty Ewkova 5'. H anobikevon tov dedopévov oto blockchain yivetan pe t popen
blocks. Ka0g t€to10 block amd dedopéva cuvdéetar pe 1o mponyovpevo block ypnoiponoidvog
uebddovg KpuTTOYPOPiaG, Kot To GLYKEKPIUEVA TNV HéEB0dO Tov katokeppaticpov (hashing).
Y k60 block mepthapfaverar to hash kot v dpa dnpovpyiog Tov Tponyoduevov block, pali
ue to hash tov 16100 tov block. Emopévmg kabe véo block givail cuvdedepévo pe aspoin tpdmo
ue to mponyovpevo block, oynuariCovtog £tot o aivoida amd blocks (Yo avtd Kot To dvopa

blockchain, chain of blocks).

=

Ny

Eiwxova 5: Eva tomiko blockchain.

Mia and T1g o cvvniouéveg ypnoelg Tov blockchain givar yio v kaToypaen cUVOAALYDV
(owovopkmv kot un). Kabe covordoayn, pali pe to dedopuéva Tov auth TEPIAAUPBAVEL Kot YEVIKA
0molodNTOTE  €i00C YNQkNg mAnpoeopiog Oélovue va oamobnkevteli oto blockchain
ovykevtpmvetot o€ blocks. E&atiag g ovvdeong tv blocks peta&d tovg, dev eivan duvarn
omoladnmote wpoomabelo mapomoinong N enelepyociog KAmToG TANPOQopiag Tov Exel HoM

! https://www.istockphoto.com/illustrations/blockchain
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amodnkevtel. Xvvenmg, otav 1 mAnpopopia amobnkevtel otov ledger, umopove va Kavovue
AOY0 Yo éva apeTdPAnto kabBolikd (immutable ledger). Mia amd T1g ynelokég TAnpopopieg mov
0élovpe vo amobnkevoovpe oto blockchain oto mhaicwa tov loTFeds, eivoar mAnpogopieg
GYETIKA e TIG Opoomovdieg mov Ba dnpovpynbovv.

3.1.2 Hpyperledger Fabric

To Hyperledger Fabric (HLF) (hyperledger-fabric) omotehei éva mhaicio blockchain
(framework), 10 omoio mpoceépel o TANBOpa Aettovpyldv mov givol amapaitnTeg Yo v
viomoinon g loTFeds mAatedpuag kot tnv duoyeipion 1@V OLOCTOVIIDV GTA TAOIGLO VTG,
Ye o mhoteoppa 6mwg ovt) tov loTFeds, ot opoomovdieg mov Ba dnuiovpyodvtor Kot ot
cuvahiayéc mov Ba Aapupdvouy ydpa pésa oe auti Ba Tpémet va KataypaeovTol Le oUeTdPANnTO
TpOT0. Q26TOGO, OPIGUEVEG TANPOPOPIEG TG OLOGTOVOIaG EVOEYETOL Va. LeTafdAlovTOL LE TO
APOVO, OT®G Y10 TOPASEY IO 1) TPOGHEST VEDV PEADY TTEPA OO T GTIYUN TG ONOLPYING TNG
OLOoTOViNG 1) M ALY OE OPIGUEVEG TOATIKEG 1] KAVOVEG TNC.

To katavepnpévo kaBorwd (distributed ledger) tov HLF amoteheiton amd dVvo Egxwpiotd
koppdtio, to world state ko to blockchain 6nwg @aivetan otnv Ewdva 6. To world state
amoterel TV KoTaveunuévn Paon tov HLF kot xataypdeel Tig wo mpodoQates TYES TOV
amofnkevpévov dedopévov g o xpovikn| otryur]. Ta dedopéva amobniedovtal e T Hopen
KAewdrov-tiung (key-value pairs) kot ot TIHES ALTOV TOV dedouévev UTopovv va HetafAnovv
kot va aAlaEovv T (Ewdva 7). Avtd yiveton péoa amd cuvarlayég (transactions) ot omoieg
éyovv mpdcPaocn oto world state, péca amd ororyeio (SDKs) kot ta ' E&umva Zopfoiaia (Smart
Contracts) mov mapéyet to HLF, yuo v emkowwvio pe 10 kaBoAikd. Avtég ot cuvorAayEg
TPMOTO, EYKPIVOVTOL 0d TOLG GLUUETEYOVTEG TOV O1kTOoV Tov blockchain kot povo av gival
éyrkopeg Bo aArdEovy v TN (value) evog ouykekpuévou kiedion (key) kot Oa kataypoa@ody
670 KOOOoAKO.

Ledger
ﬁ World State
é “ Blockchain
L -[ L comprises B and W
W
Wa
5 B determines W

Ewova 6. To kaboliko (ledger) ko ta mepieyopeve, tov.
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E Ledger world state

A ledger state with
key=K. It contains a set
{key=K, value =V} of facts expressed as a

version=0 P
{key=CAR1, value=Audi} version=0 i value.\a_f. e
state is at version 0.

A ledger state with
key=K. It contains a set

{key= CAR2, value = {type: BMW, color: red, owner: Jane}} version=0

{key=K, value = {KV} } of facts expressed as a
version=0 set of key-value pairs
{KV}. The state is at
version 0.

Eixovo. 7. To world state oto HLF.

To blockchain propel va BempnBei mg éva 1topikd apyelo mov mepEyet OAES TIC GLVAAANYEG KoL
T 3E00LLEVOL TOVG TTOV TTEPTYPAPOVY TS TPOEKLYAY OL TTLO TPOCPATES TIHEG TV OESOUEVMV TTOV
elvar amoOnkevpéva oto world state. Avtég o1 cuvarlayég mepiéyoviat og blocks ko givar avtd
TOVL KOTOypAaQovTal Le apetafAnto tpomo oto kabohkd (Ewova §).

/\/—\/ Blockchain
HO H2 H3 Block header
Do D2 E Block data
(genESIS) Transaction
MO M2 M3 Block metadata

H2 is chained to H1

§-
H
}—'l
H
L%

Eixova 8. To blockchain oro HLF.

3.1.3 Awaycipion opuoonovorwv oto Hyperledger Fabric

Ot opoonovdieg tov loTFeds ota mhaicia tov blockchain Oa avTipeTOTIGTOOV OC YNOLOKEG
TANpoopiec mov Ha amobnkevovtal oto world state, Exovtoc Evo LOVASIKO OVOYVOPIGTIKO MG
ki el (key) ko og TR (value) Tig amapaitntes yio TV opootovdio mAnpopopiec. Avtég ot
TANPOQOpiec TEPIAAPaVOUV, HeTAED GALMV, TO LEAT TNG OOCTIOVOING, TOVG KAVOVEG TNE KOOMG
KOLL TIG TOALTIKEG YPEDONG KOl SIOIPACTIC TOV KEPIMV.

Eivol cagpég 011 té€toleg mAnpopopiec mpémel va. pmopovv va oAAGlovv kol vo unv givon
apetdpintes. o to Adyo avtod, B avarntvyBovv E&unva Zvufoioia ta omoia Ba opilovv Tig
amopoitnteg evépyeleg Yo v eneEepyacic avutdv tov dedopévev. Kdabe extédeorn puog
ouvaptnong (evépyelag) mov mepraapPavetar ota ESurnva Zoppoiaia anotehel TonTdYpOvVa Kot
éva €idog ocvvorrayne. Emopévmg, kdbe popd mov Ba exteAeiton po T€To10 EVEPYELD, TOGO M
evépyela 660 Kot ta dedopéva g Ba KaTaypdpovial apetdfAnto 6To KaBoAKO, TPOGPEPOVTAG
étol dapdavela Kot ao@dreto. Oleg o1 amapaitnteg evépyeleg Ba extelovvtan péca amd Eva API
mov Ba mopéyet Ta katdAinia endpoints yio T SloyEipIoN TOV OLOGTOVILDV.
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3.2 Munyavicuoi avl@evrikomoinons kot e£0v61000THONS

O unyaviopoi avBevtikomoinong kot e&ovcstodotnong tov loTFeds, otnpilovio Tdve ctovg
VILAPYOVTES UNYOVIGUOVGS TNG TAATPOP UG TOV symbloTe kot amoteAovV ETEKTACT AVTMV UE TOV
eumiovticpd Kot evempdtoon pnyoavicpdv blockchain. Ot pnyoviopoi avtoi 8o epriovticTovy
Kot ovolvBovv 1o ektevag oto 112.2.

O vrdpyovtag unyoviopog avbeviikonoinong kot e€ovclodotnong oto symbloTe Pacileton
oTNV Tapoyn Sakpitik®dv (access tokens) kot moTonomTiK®OV (certificates) mov emTpEmOVY GTIC
eQappoYES va avalntovv Kot va £xovv mpocfacn Ge TOPOLS KOl GTOLXEID LE AGPAAN TPOTO
kaOdc wal pio péBodo mpoOKANONC-AmOKPIoNg Yo TV emoAnbevon Tng avbeviikdTrag.
YnrevBuvo ylo Tnv mopoyr] Tov vInpecidv avt®v oto symbloTe eivat 1o otoryeio Aoyiopikov
Authentication Authorization Manager — AAM mov €xel vAomomBel wg pia pkpo-vanpecio
(microservice), kobmg to symbloTe oaxoAovfel TV APYITEKTOVIKN HIKPO-VTNPECIDV
(microservices architecture). H pukpo-vmnpecioc AAM Paciletor oe Pipriodnkeg meddrn, tov
yeprot acedielog (Security Handler - SH) mov €xet vhiomomBel ota mhaicio tov symbloTe kot
YPNOYOTOLEITOL OO T SLOPOPETIKA oTOLYElD AoYioHKoD (HKpo-vrnpecieg) tov symbloTe.
[eptaappdver pebddovg mov emitpémovy amd TN o HEPLE GTOVG TEANTEC VO ATOKTOVV
dlmoTeELTN PR ££0VGLOOOTNONG KAl OO TNV AAAN TAEVPA OTIG VANPEGIEG VO 0EIOAOYOVV TaL
AoeBévta dwmotevtnpla TG0 Yoo TV €£0VG1000TNON AETOVPYIDY OGO Kol TOV EAEYYO
TaVTOTNTOG TOV TEAATOV. TEAOG N tKkpo-vinpecsio AAM pmopel va dStopopemBel avaroya pe
™V TAATEOpUO oty omoia yiveton M avamtuén (deployment). Xta mlaiciae Tov symbloTe kou
kat’ enéktaon oto loTFeds n pikpo-vmnpesio AAM eivor Stopopeopévny 6€ d00 TOTOVG
TAUTEOPUAOV: TOV Kevipkd Olayeplot avbeviikonoinong kol e&ovotoddmmone (Core
Authentication and Authorization Manager -Core AAM) kot Tov dtoelploTh owbevticomoinong
kot €€0vo10d0TNoNg ot pepld g exdotote amopakpuopévng loT miateopuag (Platform
Authentication and Authorization Manager - PAAM) (Yuste, kot cuv., 2018), (Skocir, et al.,
2017).

3.2.1 Mnyoaviopuog yuo Ereyyo mpodcPaong

O pnyoaviopog aceadeiog oto symbloTe Pacileton otov éheyyo mpdoPaong pe Pdaon ta
yopoktnplotikd (Attribute Based Access Control — ABAC). £t pebodoroyion ABAC, wg
yopoktnplotiko (attribute) opileton po cuykekpuévn 10tNTo, POAOC N AdE TOV GyeTileTan
LLE [0t OVTOTITO GTO GUGTILO KOl EKY®peitat PeTd amd o dtodikacio eAEYYoL TovTdTnTaS O
TOV O10ELP1LoT TOL cvoTNHaTos. H mpdofaom og mdpovg eELEYYETOL HECH TV TOAMTIKMV EAEYYOV
npocPaong. H moAttikn npocPfoong opilel Eva cuyKeKpUEVO GUVOVAGUO YOPUKTIPLIOTIKOV TOL
OTTOLTOVVTOL Y10 TNV TOpoydpon TpdcPaons oe évav TOpo Kol ekywpeitar g kdbe TOpo amd
oV KAto)o Tov. Emopévac, pio epoppoyn evog Katavolmtn oedouévev pmopel va AdPet
TPOGPOCT G EVOV TOPO LOVO EPOGOV SLOOETEL VO GHVOAD YUPAKTNPICTIKADV OV TUPLAlovV UE
TNV TPoKoOOPIGUEVT], OTTO TOV KATOYO TOV TOPOV, TOALTIKY TPOGHacTC.

Y10 symbloTe:

o Ta «opakmplotikd» amobnkedovtal oe dlakpitikd tpodcPacng (access tokens) ko
onuovpyodvior  amd TS  OVTIOTOLEG — MKPO-LANPeciec  (microservices)
avBevticomoinong kot eEovclodotnong (Authentication Authorization Manager - AAM)
Kkd0e cvupopeoduevng pe to symbloTe, IoT mhlotedpuag. Ta drokprricd TpodsPacng
€lval GLVETMOG YNPLOKA OVTIKEIEVD TOV TTEPLEYOVV [io MoTa oTolyEimV oV oyeTilovtal
UE TOV UNYovIoUd ac@aAEiog Tov ypnolonoleitol ota mAaicto tov symbloTe, ta
YOPOKTNPIOTIKG, 7OV  TOPOYOPOVVIOL OTOV  KOTOXO TOV  OSLOKPITIKOD, Kol
YPNOYLOTOIOVVTOL Y10 GKOTOVG EAEYXOV TAVTOTNTAG KOl ££0VG1080TNOTC.

o KdBe drokprrikd e€Eac@arilel Tnv owbevTIKOTNTO TOV «Y{OPAKTNPIOTIKDVY TOV TEPLEYEL.

o  Ta «xopakmploTikdy pmopoldv va tpomomotnfovy 6cov apopd v mpdcPacn ce pio
amopokpvopévn loT mhateodppa.

o O molMtikég TpocsPaong eAEyyovVTaL OO TNV UIKPO-LANPESia Tov givol veevduvn yio
v dwoyeipton g tpdePacng ota dedopéva twv [oT topwv (Resource Access Proxy -
RAP).
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"Eva mapédetypo tov ABAC pnyavicpod tov symbloTe? 6mov emtpémetar | mpdoPoon oe Evov
nopo piog mhateopuag fed h og pia cvykekpyévn opoonovodia fed id amd ypnoteg mov avijkovy
0€ TAOTPOPLES TTOL EUTAEKOVTOL GTIV OLLOCTOVIIN POIVETOL TAPOKATO XTO TAPASELY L0 AVTO, OL
YPNOTES LLE £YKVPO ECAOTEPIKO SLOKPITIKO, OTMG VITOJEIKVVETAL o TO medio req loc 1 aAludg
requireAllLocalTokens, and onotodnmote pérog g opoosmovdiag (UiTOP, Zastel) pmopovv va
&yovv TpocPoom pe BACT) TOVG KOVOVES TO OLOGTOVOLOG:

"policyType":"SFTAP",
"requiredClaims": {
"fed id":"fedSmartCity",
"fed h":"UiTOP",
"fed s":"2",
"req_loc" : "false",
"fed m 1" : "Zastel",
"fed m 2" :"UiTOP"
}
}, EVO M TOPOKATO TOMTIKN UTOPEL va TEPLopiceL TV TpdcPacm LOVo GToV ¥pNoT
marketplace ¢ mAatpoppog symbioTe Core AAM:
{
"policyType" :"SLHTIBAP",
"requiredClaims": {
"sub":"marketplace",
"iss":"SymbIoTe Core AAM"
}
}

2 https://github.com/symbiote-h2020/SymbloTeSecurity#attribute-based-access-control
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2ta mAaiota Tov €pyov IoTFeds, 1o ABAC Ba cuvdvaotel pe toug pnyoviopovg tov BaaS yu
va dmicToel av Evag xpNnotg ivar e£0VG1000TNUEVOC VO EKTEAECEL GUYKEKPLUEVEG EVEPYEIEG
OIS Yo TNV 0yopd TPOidVTOV oTIG emoueveg dpacelg (A2.4). [To cuykekpluéva, 1 TOAITIKN
TpocPacng SLHTIBAP pmopel va aflomomnbel yio va meplopiotel 1 tpdsPacn ota dedopéva
YOV OedoUEVOY (OTE VO EMITPEMETOL HOVO UEG® TOL OTOXEIOL AOYIGUIKOD ayopag
(marketplace) ywo Tpoidvta mov €yovv ayopaoctel. O eumAoLTIGUEVOS UNYOVIGUOS GTO TAMIGLO
Tov £pyov Ba mapovciactel oto moapadotéo 112.2.

3.2.2 Xpnon motonomTik®v Yo motomoinon (authentication) kot €£ovoloddtnon
(authorization)
"Evag ypriotng tov loTFeds pmopet va gival eyyeypoppévog gite oty KEVIPIKY TAATOOPLA TOV
symbloTe 1 kot o€ omoladnmote mhatpopua [oT cupPartn pe to symbloTe, avéloya pe tov poAo
mov kaAeitan va emitedéoel oto loTFeds owoovomua. o mapdderypo, ot mwhpoyor twv loT
OedOUEV@V KOl LIINPESLOV, avTiototyiovior og ypnotes loT miatpopudv tov symbloTe (oto
PAAM), evd xdmoor koatavorotéc tov loT dedopuévov tng loTFeds ayopdg (Global
Marketplace) eivor mBovo va egivar eyyeypoappévor pHOVO 6NV KEVIPIKN TAUTPOPUE TOV
symbloTe (Core AAM) kar Oyt og kdmota and tig [oT mhatedpues. Enopévmg, évag ypnotng
umopel va eKTEAEcEL pa S1d1KAGT0 GUVOESTG LE TNV TTOPAS00T| TV SIKAOV TOV JaTIGTELTNPIOY
(6voua yprotn Kot kwdikd TpodcPacng).
Ytov vmapyovto punyavicuo tov symbloTe, yopic andieia yevikotntag, kabe ypfotng umopet
va Swyepiletar moAhamiodg moOpovs. Eved o ypnomg dwbéter povo éva GOVoro
dumietevnpioy, kabe TOPOC Exel oTNV KATOYN TOL &va Hovadikd (evyoc dNUOGIOV-1O1MTIKOD
KAgWO100 Ko €va €ykvpo ITiotomomntikd X.509 yuo kabe ypriot. To Ihistomomtikd X.509
exdidetar amd tov Kevrpikd drayeptotr| avbevtikonoinong kot e&ovclodotnong (Core AAM) 1
exelvov kabe mhateopupog (PAAM), avéloyo pe 1o mod eival eyyeypoupévog o ¥pNnote.
Emopévaog, v kabe ndpo, o ypnotng omuovpyei éva (gbyog kA1 (TOv amoteAeital amod
oNpoclo KAEWL Kot 1010TIKO KAEWT) Kot 6TEAVEL €va aiTno VITOYPAPTG TIGTOTOMNTIKOD GTOV
avtioToryo Olayepilot] avbeviikonoinong kot g£ovcloddtong (AAM).  Xtn ocvvéyew, o
dwxeplotng avbeviikomoinong kot €£ovc10d6Tnong dnuovpyel Kot mopadidel Eva Eykvpo
[Metomomtikd otov ypnot. Téhoc, 10 moTOMOMTIKG OmOBNKEVETAL OO TOV EKAGTOTE TTOPO.
[Ipokeyévoy va katactioel tn dSadkacio ywo. T ONpovpyic. OA®V TOV TIGTOTOMTIKMV
EMEKTAGIUN Kol OMOTEAEGHOTIKN, TO symbloTe ypnoipomolel pio apylteKTOVIKY] 0ALGIdOGC
0&10ToTI0G TOTOTOMTIKAOVY. ZOUP®VO. e TN Aoyik) ABAC mov teptypdenKe Tponyouuévac, ot
WO10TNTEG TOL YPNOTI KMOIKOTOLOVVTOL OO YOPOKTNPIGTIKG TOV gival omobnkevpévo o P
OTTOKAELOTIKT] OO OE0OUEVMV TTOL OVOPEPETOL MG Olakpltikd (token). Xto symbloTe, éva
dlokpltikd umopei va dnuiovpyndel povo amd Evav dlayelplot owbeviikomoinong Kot
efovclodotong. Emmiéov, mepiéyel kvpiog T AloTO TOV YOPAKTNPIOTIKOV 7OV £XOLV
exyopndel (Kot 1oyvel) vy €vav ypNoTn EVTOG TNG KEVIPIKOTOUUEVNG TAATPOPHOS TOL
symbloTe 1 og omoladnmote GAAN [oT TAateopua.
¥m olvoida aflomotiog motomomtik®v Tov symbloTe, eumiékovion 3 katnyopieg
motonomTik®dv: (o) to motonontikd symbloTe Core mov €y tov poOLO TOV TGTOTOWTIKOV
pilag (Root Certificate) kot amd 10 omoio Eekvael n alvcida mietonoinong (certificate chain),
(B) to motomomtikd IoT mhotedpuag tov symbloTe mwov £yl tov podho tov Evdiduecov
[MetomomTikov, piag evdldpeons opyns EKS00MG TOTOTOMTIKOV TOV UTOPEL VA VTTOYPAWEL
TICTOTOMNTIKA Yl0. AOYOPWICUO NG apyng €kdoomng miotomomtikdv pilag kot (y) To
TIGTOTONTIKO EQPAPIOYNG (KATOVIA®T dEdOUEVAOV) OV gival Eva mioTtomotnTiko Télovg (Leaf)
KoL GUVOEEL (ol TIUR ONUOGIOL KAEW0V Le vav ¥pnoTn 1 Uid EpOpUoYY|, Le Kabe ypnotn va
amorteiton vo AdPet Eva moTomomnTikd Yio kde GLGYETIGUEVO TTOPO.
10, TAOIGLOL TNG EMEKTACTIS TOV UNYOVICUOD Yo TIG aVAyKeg Tov épyov, To BaaS dpa ¢ éva
devtepo otpdpa avbevtikonoinong. Kabe ypriomc tov loTFeds npénet va givar eyyeypapupévog
kot 610 blockchain. Xvvendg, Katd ™ dadikacio yypaeng TNV KEVIPIKN TAATPOPLUE TOV
symbloTe ta otorygia Tov ypriotn Kotaympovviol kot otn Pdon tov blockchain. Kabe popd mov
évag véog ypnotng eyypdoetar oto blockchain, to Certification Authority (CA) mov
ypnowonoteitan oto blockchain exdidet éva ITistomomtikd X.509, mwov avayvopilel povoadikd
k0 ypnotn. Extoc and to CA mov mapéyeton amd to HLF, vdpyet kon éva Membership Service
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Provider (MSP). To MSP &ivor vrevuvo yio tnv avbevtikomoinen tov ypfotn pe mv évvola
ot pumopet 1o [Tistomomtucd X.509 va, givar Tpdrypatt £ykvpo addd va unv £yl ekdobel amod Eva
CA 710 omoio va gumiotedetor to MSP. Xvvdvdlovtag, Aomdy, ovtd ta 000 otoryeio tov HLF
TapéxeTal £Vag ETMAEOV UNYAVIGUOG avBeVTIKOTOINGNG TOL YPHOTN.

3.2.3 MéBodog mpoOxAnong amokpiong (challenge response) vy emoinfevon

avBevtikotntag (authenticity verification).
H dwdikasio mpdkinons-andkpions oto symbloTe emainBedetl 6Tt pic ovroOTTO OTTOG YPNOTNG
N EQPAPLLOYT TTOV YPTGLULOTOLEL EvaL SLoKPLTIKO glvarn Tpary otk exeivn yio T omtoia £yt exd00el
oVTO TO JAKPITIKO Ao TV pKkpo-vanpecic AAM. H dwdikacio Baciletar og kpumtoypdenon
OMNUOGLOVL KAELSIOV HE TOV KATOYO TOV SIOKPLITIKOD VoL £XEL GTNV KATOYN TOL £Va, 1010TIKO KAELT
mov oyetileTon pe éva dnpocto KAewdi to onoio givor amodnkevpuévo oto drakprtikd. O kdToyog
TOV KAELO100 EKTEAEL OPIOUEVEC KPVTITOYPAPIKES AEITOVPYIEG YPTCYLOTOIDOVTOS TO IOIWTIKO TOL
KAE0l ko extedeiton o avtifetn Asttovpyia ¥PNOLOTOIOVTAG TO OMUOCI0 KAEWL Yo va
emoAnBevtel n avbBevrikdtra g oviotntac. llepiocdtepeg Aemtopépeteg Ba meptypoapodv 6to
I12.2.

3.2.4 Mnyavicpoi acpoadeiog ota mAaiola g [oT opoomovdiog

Mo v eritevén g avbevtikonoinomng, ot OUOGTOVIIEG XPNOUOTOIOVY TANPOE TNV VITOGOUN
onpociov KAewov symbloTe (Public Key Infrastructure - PKI) mov meprypdonke otnv
TPOTYOVLEVT] TOPAYPOPO Y10 VO, SIOLYELPLGTOVV TIC TOVTOTNTEC TOV TELNTMV KOl TOV VATPECIOV
OV GULUUETEYOLV GE KoToveEUMUEVA Gevdplo (Yo v amevbeiog emkowvmvia petald tov
TAoTeopudY Kot TV oapolfaic moTomoinon ywpic TNV EUTAOKY EMKOW®VING HE TIG
Kevrpwomompéveg vmnpecieg tov symbloTe). Il ocuvykepéva, ot kevipikomomuéveg
vampecieg tov symbloTe mpoceépovy pia Apyn [Tietonoinong Piag (CA) kat ot eyyeypappéveg
TAUTQPOPLES, OTIC VINPECIES VEPOLS TOVG, £XOVV EVOLAUETES £E0VGIEG OPYNG TLOTOTOINGNG Yo
NV €K800T1 SLOMIGTEVLTNPIWV Y10 TOVG XPTOTEG TOVG,.

H vrodoun dnuociov khedton wov opileton amd 1o symbloTe mapéyel v vroot)pién yio Tov
EAEYYO TOWTOTNTOC TOV QOPEMV KOl VINPECIOV GE GEVAPLY OLOCTOVOING ONUIOVPYDVTAG
aAvcideg moTomoinong Kot enaAnfedovtag v Ta LEPT TOV EMKOVMOVOVY TPOEPYOVTOL A0 TNV
0w pifa moTomoinong (tic kevpikég vanpecieg tov symbloTe), yeyovog oV amodelkvdEL TNV
avBevTiKOTNTA TOVC.

Ev xotax)eidl, To KpumToypapikd LAIKO oV dMHovpYEiTtal GE AVTO TO EMIMESO YPTCLLOTOLEITOL
MOTE VO TAPEXOVTAL VITOYPOUPES Yo Takéta dedopévev (payloads) oto eninedo eEovclodoTnong.
Me avtév tov TpoTo emTLYYdveTaL Evag unyovicuds apopaiog erainfevong tovtdTnTag, OTOL
1060 0 TEAGTNG (1] OVTOTNTA TOV KAVEL TO aiTnpa) OGO Kol 1) VANPESIO UITOPOHV VO VTOYPAYOVY
To. TOKETO OESOUEVOV TOL OPYOVICHOD KOl VO ETKUPMVOVIOL OTO TOV TOPUANTTIN NG
EMKOVOVING.

Ocov apopd ™V eTKOPp®ON STLIGTEVTNPI®V, 1) EXKOPOCT) TOV JOKPITIKDY, TOV KAEO1OV TOV
elvar amoBnkevpéva o€ aVTA KOl TG LIOYPAPNS €lval €va OO TO MO CNUAVTIKA epydAeia
acpaieiag oto symbloTe. Ov unyovicpol aceoielog kabdg KOl 1 EVOOUATMOON HE TOVG
unyoviopuovg tov Blockchain 0o meptypagovv ektevag oto 112.2.

Yuvomtikd, ota mAaicla tov symbloTe 1 dtadikacio Tov akoiovbeiton etvon | TOPOKATO:

o ’'Eva evomompévo API extifetal 6Toug TPOYPAPUOTIOTEG EPOPLOYDV YL0, TV ETKVPMOT
SKPITIKGV, ToL gival dtaféoipa og pia fondntikn PipAiodnkn aceareiog, Tpokeévon
va ghéyéet v emkvpwon. To eninedo acpaieiog tov symbloTe enainfevel mpdTo 10
TEPLEYOUEVO GUUPOAOGELPAG TOV SLOKPLTIKOD, Y10 VO TPOGIOPIGEL EAV EXEL KATOOTTPAPEL
K0T TN LETAS00T 1] €AV EXEL GOOTN LILOYPAPT Kot dEV Exel ANEEL Ko,

e 3TN ouvéREln, O Oloyelplog avbeviikomoinong kot €£ovo10d06TNoNG EAEYYEL TO
Swkprtikd.  Ov  dwyeplotég avbeviikomoinong kot €€ovolodotnong g
kevipikomomuévne maatedpuog (Core AAM) 11 tov IoT mhateopudv (PAAMs),
eAEYYOUV €AV O €KDOTNG TOV S10KPITIKOD LILAPYEL 6TO oKoovotnuo symbloTe, gdv to
ONUOGLo KAWL TOL €KOOTN 1] TOV VITOKEUEVOL EYEL ovaKANOEL 1] GV TO TIGTOTOUTIKO
TOV €KOOTN 1] TOL VOKEWEVOL €xel ANéel. EmmAéov, ot dwayepiotég avbevtucomoinong
Kot €£0V61000TN NG EAEYYOLV OTIG PACELS OESOUEVMV TOVG, EGV TO OLOKPLTIKO OEV EXEL
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avakANOel Aoyw mopafioaonc aceareiag. Ymapyovv d1apopeTikol TOIOL SIUKPLTIKMOV: TO
€0mTEPIKO daxplTikd, home token, Tov exdideTar yio Evay yp1otr Tov Exel Aoyaplocud
GTOV GLYKEKPLUEVO £KOOTN (AAM), T0 e€mTepcd drokprtikd (foreign token) mov apopd
TNV £Kd00M SL0KPLTIKOD LE YP1OT GAAOD SLOKPITIKOD KOl TO SIOKPITIKO EMGKENTY (guest
token) yia 510kp1TIKO TOV EKJOOTMKE YO YPNOTN YWOPIG O1OTIGTELTPI (EMICKERTN).

o YtV mepintwon eE®TePKOD SLOKPITIKOV, Ol0KPITIKOD Tov £xel €kd0Bel amd GAin
TAUTPOP U, YIVETAL ETIKOPOGCT) GUUUETOYNG 0TV opoomovdia. Edv pio mhatedpua £xet
apapedel amd TovAdyioTov pio OpocToVdia HETA TNV dnuovpyic Tov e£@TEPIKOD TNG
SLOKPLTIKOV, TO SLOKPITIKO Be@peitan AKVPo KoL 0 TEANTNG TPETEL VA OMOKTHOEL VEO.

e EmumpooBeta, dv £vag Slaxelplotng aubevrikomoinong kal €€ouolodotnong HLag
opoomovéng MAOTHOpUAC TAPOUCLOOTEL e EWTEPLIKO SLOKPLTIKO TIOU €XEL EKOOCEL O
1610¢, pooeyylleL TNV MAATHOPLLO TIOU £EESWOE TO ECWTEPLKO SLAKPLTIKO yLa va eAEYEEL
€4V n MPoEAeUON TWV SLAMLOTEUTNPLWYV (To TpoavadepOEV ECWTEPLKO SLAKPLTIKO Kall
Ta Snuoola kAelwdld medatwv) Sev avakAnBnkav, yeyovog mou Bo mpokalouoe
avakAnon tou efwteplkol SLAKPLTIKOU TOU XpnolUomolnOnke otnv Tpoomndbeila
efouolodotnonc.

AOY® TOV OTOUTHCE®V TOV OLoGTOVOIOVY, To symbloTe emtpénel oTovg axoAovbovg popeig va
AVOKOAEGOVV Ta akOAovOaL:

o O dwyepiomg tov symbloTe pmopel vo avakaAécel To TGTOTOMTIKG GTOLEI®V

AOYIOUIKOD TOV KEVTIPIKOTOULEVOL dlaXEPLoT avbevTikomoinong kot e£0V61080TNoTG.

o O Jdwyewpiotng ToL Oloyelptot) ovbeviikomoinong kot  €£0Vo1000TNONG  UIOG
TAOTEOPUOG UTOpEl VO OVOKOAEGEL TO TMICTOTONTIKA TOV OKOV TOL GTOLKEI®MV
AoyiopiKoo.

o 'O)ot o1 popeic OA®V TV dayEPIoTOV avbevTikomoinong kot €£0Vo1000TNoNG UTOPOHY
Vo avaKOAEGOVY T EEMTEPIKA SLOKPLTIKA.

Olot o1 popeic Bo TPEmEL Vo TOPOLGLAGOVY TO SLOTIGTEVTNPLE TOVG (GVOLX ¥POTN KOl KOIIKO
TPOcPacng) yuo va £ovc1o60TnBovv o1 evEpYEEg TOVG. Xe TePInTmon avakinong eEmTeptkod
SLOKPLTIKOV, OTOLTEITAL LOVO TO OVTIGTOL(O ECMTEPIKO S1OKPITIKO.

Ye eminedo e&ovoloddmong, aélomoteitar o punyaviopog ABAC mov meptypdonke vopitepa.
AVTO €MTPENEL OTOVG KATOYOLG TOV TAATQOPUDV VO OVTIGTOLYNOOVY T, £YYEVN] OYNLOTOL
€€0V01000TNONG TOVE, T.Y. TOMTIKEG EAEYYOL TPOGPaonc Pacet TavtotnTag Thve and 1o ABAC
7ov givan daBéopo €€ apyng amd to symbloTe.

To symbloTe ypnowonotei Thv teyvoroyia JSON ioxprrikod 16tod (JSON web token®). Ora
To OIMIGTEVTAPLY. €E0VGL0OOTNONG TAPUSIdOVTOL GTOVG (QOPElG amd TOVG OlOYEPLOTES
avbevtikomoinong Kot e£0Vo1060TNONG, VITOYEYPAUUEVE LE TO TOTOTOMTIKA ToLC. O Tapamivm
unyoviopudg tov symbloTe yio v e&ovorodotuévn mpoécfacn oto dedouéva TV TNYOV
dedopévov Bo epumhovtiotel pe éva emmAfov eminedo aceorelog oto BaaS yio v
e&ovorodotnpévn npdcPacn oto eminedo TV TPoidoviwv dedopévav. O cuvdvacudg Tov 600
UNYoVIoU®V omotehel avtikeipevo emdupevov mapadotéov (I12.2) ko Oo dwwopodricer v
npocPacn ota dedopéva pécw emAeypévov Avoewv ayopodv loTFeds (I13.2 - «Avagopd
unyoviopdv Ayopdg loT»).

3.3 IoTFeds Ouocrovoies g Amokxevrpwuévor Avtovouor Opyavicuoi

Y10 mAoiclo. QLTHG TG EVOTNTOG UEAETANE TG Pmopel va emtevyfel 1 amoKeVTpOUEVT Kol
avtdévoun dtokvPépvnon tov opoonovol®v loTFeds péow g dnuovpyiog AToKEVTPOUEVOV
Avtovouwv Opyovicuamv (Decentralized Autonomous Organizations - DAOs).

H évvola tov DAOs gionydn omd tov Christoph Jentzsch (Christoph J. , November 2016) kot
éxtote €yovv dobel moAlamAol Srapopetiol opicpoi (Buterin, 2014) — (Wang, 2019). 'Evag

3 https://www.rfc-editor.org/rfc/rfc7519
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DAO 0Ba pmopovoe vo meptypagel ®¢ €vag opyaviouds (1 Ho Kowdtnta) Tov omoiov 1
dtaKkvPEPYNON EMTLYYAVETAL XOPIg TNV VTTaPEN KATOW0 KEVTIPIKNG apynS 1 lepapyiag, AALL LEC®
GLALOYIKOV OTOPAGEDMV T®V OVIOTHTMV TTOL GLUUETEXOLV o€ avTdv. H amoxevipouévn kot
avtopotorotnpévn dtaxvPépvnon tov DAOs emtuyydvetal pécm £vog GLVOLOL KOVOV@MV Kot
TOALTIKOV oV 0opilovv Tov TpOTO Altovpyiog TOL OPYOUVIGUOD, Ol OO0l KOTAYPAMOVTOL Kot
epappolovrar oto blockchain pe v popen €éumvev copforaiov. Xvvemmg, ot DAOs
AmoTELOVV £vav 1GYLPO UNYOVICUO Y1 £Vl «ONUOKPATIKO» TPOTO SKLPEPVNONG OPYUVICUADY
N KOWOTHTOV oL £EVANPETEL TAL CLUPEPOVTA TOV GLVOAOL TV HEADV TNG, HETPLAlovTag £TGL
TPOPANUATA TOTOL «TPOIGTANEVODL - LELoTANEVOLY (Grossman & Hart, 1992) 1| «tpaymdiog tov
kowov» (Hardin, 1968). Xe ovtod Tov TOMOL TO TPOPANUaTO Mo ovioTHTO (Y.
«TPOToTALEVOCH) Kadeltol v AAPEL AmOPACELS Yo TNV dlayElpLon EVAC GLVOLOL KOWVAV TOPM®V.
Ot amopdcelg avtég Ba mpémel ELANPETOVY TO, GUUPEPOVTA EVOC GLVOLOV VOIGTAUEVAV (1] TO
KOWO KOAO) OV €YOVV GLVEIGPOPE GE GVTOVG TOVG KOWOUG TOpovg. Amd Tnv GAAN, Ta
anopaitnta kivntpa Bo Tpénel va TapEYOVIaL GTO «TPOIGTAUEVO», DGTE Ol AMOPACELS TOV VA
elvar mpog to cvueépov OAmv. e MEPIMT®OT MOV Ogv TAPEXOVTOAL TO. KOTOAANAQ KivnTpa,
EVOEYETUL VOL VTAPEOVY TPOPANLLOTO GVYKPOVGTS CLUPEPOVIMVY KO 1BTKOV KIvdUVOL, KoL 1) Ay
OTOPACEMY VO U1 YIVETOL IUE YVAOUOVO TO KOWVO KOAO.

Onowdnmote amdgact o€ Eva DAO Aapfdaveror petd and yneogopio Tov pHEA®V TOL, 1) oToin
devepyeitar oto blockchain pécw &vmvov cupforaiov. v o amin popen tov DAOs, kabe
UEAOG TOV OPYOVIGUOD £XEL TNV SLUVOTOTNTA VO KOTAOEGEL pio TPOTOOT TPOC £EETALON OO TO
voroma pEAT. Avth 1 mpdtacn pmopel .y, va oyetiletan pe pol AEITOuPYIKN 1 S0y EPIOTIKY
dpdon tov opyavicpov. Apol avti 1 TPATAcT YivEL YVOGTN G€ OAQ Ta PEAT TOL OPYAVIGLOD,
OTNV GLVEYEWN KOAEITOL Lol SladIKoGio, yneoeopiog yio TV amodoyn g tpdtacnc i oxl. To
OTOLTOVUEVO TTOGOGTO OeTikdv ymeov yio v omodoyn wog mpdtacns opiletar amd Tovg
kavoveg Tov DAO kot Kotaypdeetor 610 oyetikd é&umvo cupforato. Toco yia v katdbeon
pog tpdTaonc, 0G0 KOl Y10 TV GUUUETOYN EVOG LEAOVG GE OTTOLOONTOTE YNPOPOPIia, amalTEITAL
N KaToYN kovmoviamy diakvfépvnons (governance tokens) (Staff, 2022). e o o vAomoinon
DAO, 8o pmopovce kdfe éva amd to péAN TOL opyovicpoL va dlafétel and €va Kovmdvi
dtakvPépynone. Qotdco, 68 GALEC VAOTOMGELS, KOTTOW, amd o UEAN pmopel vo dtabétovv
TEPLOCOTEPA.  KOVTOVIDL  OloKLPEPYNONG omd  GAA0 Kou  Gpo va €ouv  HeYaADTEPT
«oyo»/ooppetoyn oty olakvPépvnon tov opyavicpod. Ta kovmovie SwokvPépvnong Ba
umropohoov va TopEyovtal amd To cOoTnUe g kdfe puéhog mov eloépyetar. Evaliaxtikd, Oa
UTOPOVGOV VO, ATOKTMVTAL LECH TG EVEPYNES GVUUETOYNG TOV HEAOVG OTIC OPUCTNPLOTNTES TNG
Kowotntag. ‘Evag tétolog unyoaviopog evogyetal va eivar cuvOoedepévog Kot Pe piol LETPIKN
ENUNG Yo TO €0POG Kat TNV TOWOTNTa dpacTnprotTnTas Kabe péAovg. O optopds TV PHETPIKDY
enung oto loTFeds kabmg kat ot uéBodOL VTOAOYIGUOD AVTOV TaPOoVGLAloVTaL GTO TOPUSOTED
I12.3. Tékog, wamowog DAO pumopel va emitpénel ota HEAN TOL VO EMAEYOLV VO
AVIUTPOCOTELOVTAL OO €va AAAO HELOG oTIG yneopopies. H vioBétnon onolaconmote ex Twv
TOPOTOVD EVOAALAKTIK®V 0pileTarl amd TOVG KAVOVEG TNG EKAGTOTE OLLOCTOVIING KOl VAOTOLELTOL
puéom E&umvov cupPorainy. Ot kavoveg tov opocmovoldv loTFeds kot ta £éEvmva cuopPorato
7oV ScPAALoVY TNV e@aployn Toug mapovctaloviat otig Evotntes 3.3.1 ko 3.3.2 avtictouyo.
Ocov agopd v vromoinom Tov cvotpatog, Evag DAO o propovoe gite va viomomBel €&
apYNG, UE TO LEAT TOV VO AVOTTOGGOLV TO. amapaitnto &umva cvufolata, eite a&lomoldvTag
VIAPYoVGEC TAUTPOPLES TTOL TTapéxovy DAO wg vanpecia (Faqir, Youssef, Arroyo, & Hassan,
2020), (Fagir-Rhazoui, Youssef, Arroyo, & Hassan, 2021). [lapodetypota T£T010V TAATGOPHOV
amotelov ot Aragon4, DAOhaus5, DAOstack6 kot Colony7. H miatpopua Aragon mapéyet Eva
oToTikd mpotvmo E€umvo cvuPforato ywoo v dnuovpyio. DAO. Qotdco, divel kot TV
dUVATOTNTA GTOVG YPT|OTES TNG VO TPOGOUPLOCOVY TOVS KAVOVES Kol TIC ToATikEG Tov DAO oTig
O1KéG TOVG avdykeg TpocsBETovtag 1 apapmvTog Eva cuvoro amd £Evmva cupforata. Avtieta,
n mhoteopua DAOstack dgv mpocpépel v duvatdTNTO, TPOSUPUOYNC TOV GuufoAiainv.

4 https://aragon.org/
5 https://daohaus.club/
6 https://daostack.io/

7 https://colony.io/
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Yvykekpéva, 6ot ot DAOs oto DAOstack akoiovBovv to chotnua yneogopiag Holographic
Consensus (Faqir-Rhazoui, Youssef, Arroyo, & Hassan, 2021) (vmoomnpiletol kol amd v
TAaTPOpUa Aragon) To omoio meptypapeton mapoukatw. H mhateoppe DAOhaus Bacileton ota
cuouporara mov Exovv avomtvybel and To Moloch DAO (Soleimani, 2019) kou gmtpénet v
onpovpyio véov DAOs mov emBopovv va akolovbncovy v Aoywn tov Moloch DAO mov
emiong meprypapetan mopakdto. Télog, n mAateopua Colony kabiotd duvarth v dnuovpyio
DAOs 11 aAMdG «amokidv»y 6mov Ta péAN €xovv kowd okomd o omoiog petappdleTor o€
OpaCTNPLOTNTEG TOVL TTPETEL VAL EKTEAEGTOVV At Ta PéAT. Ta péAn avEdvouv v enun Kot dpa
emppon; Tovg otov DAO orokAnpdvovtag opoactnplotres, Kot HEC® anTod AouPdavovy
KoVTOVia StakvEpvnong.

2TV GUVEKELD TEPLYPAPOVLE TOVS PAGIKOVG UNYOVIGLOVS YNPOPOPLag TOV YPNCLOTOOVVTOL
amo toug vrdpyovieg DAOs otig Tpoavapepbeicec TAaTOpLEC.

e Holographic Consensus (Faqir-Rhazoui, Youssef, Arroyo, & Hassan, 2021): To
ocvotnuo  ynooeopiag Holographic Consensus amockomel oty emitevén
KMpokoopotntog (scalability) evoc DAO w¢ mpog tov aptBud tov pelmv Kot aptoud
TOV YNQOPOpPLOV Tov Uropovv va vrootnprybovv. To Holographic Consensus opilet 6Tt
po amoeoon pmopel va eykpBel and v amdivtn misioynoeio tov peidv tov DAO,
aAld VO cuykekpuéveg mpobmobéoelg 1 oxetikn mAstoyneio (Snradn > 51% avtdv
OV GUUUETELYAY TNV YNPOeopia) lval ApKETY]. ZUYKEKPIUEVA, EIGAYEL TNV £VVOLL TOV
TokTdV (stakers), ot omoiol croympatiCovv 01Kl kovmoVIa VIEEP 1) KaTd pog TpdTacns
7oV katotifeton amo Eva pélog. Ot stakers evogyetar va unv eivar péin tov DAO, aAAid
VO TOVTAPOLV TO, KOVTTOVIO ATOGKOTMVTOG G€ KEPOT Amd aVTA T TovTapicpata (0Tov
[0 TPOTOOT Yivel amddeKTh). AV TO GUVOAIKO TOVIUPIGHO Yo pio TpdTacn @Tdcel va
GLYKEKPIUEVO VYOG, TOTE 1| GYETIKN TAEOYNPia €lval apKeETH Yiot TNV ANy andPacTC.

e  Mnyoviocpoi Moloch DAO (Soleimani, 2019): ['a v xotdBeon pog TpdTACTS GTO
Moloch DAO, 10 uéhog mov kotabétel v wpotact Oa mpénetl vo Katafdiel Kamolo
@Oopo (tribute). H xd0e mpdtaon mov tifetar g yneogopia pmopel va eykpibei omd v
oxeTikn mAgloyneia, ®otdso 10 Moloch DAO, gicdyst évav punyoviopod «opyiopevng
amoydpnone» (“rage quit”). Xvykekpuyéva, éva péhog tov DAO mov dapwvel pe v
amoQaoT mov ANebnke amd pio yneogopia £xel TV dSVVATOTNTA VO ATOYWPNGEL AT
tov DAO anocbpovtog Toug mOpovg TOL £VTOG L0 OPIGUEVIG YPOVIKNG TEPLOSOV UETA
™V ymoeopopio, 1 omoia. ovopdletar «mepiodog yaprog» (“grace period”). Av éva
T0G00TO Ueyolvtepo tov 33% tev pekov tov DAO emiééel va kavel rage quit, T0TE
TO OmOTEAEGUA TNG YNeopopiag Bewpeite dxvpo. H ékdoon v2 tov Moloch DAO divel
TNV OLVOTOTNTA OTOUGKPUVONC HEADV, VA EMTPEMEL TV OLVOTOTNTO KaTdOeong
TPOTACE®V amd Un WEAN Otav avtég AapPdvouy v vrootpién (sponsorship) kémolov
perovg Tov DAO.

o  Ynoopopia Ilemroidnong - Conviction Voting (CV) (Emmett, 2019): H Yneoeopia
[lemoibnong Aapfaver veoyn v abpootikny mpotiunon twv peddv tov DAO og
TPOTAGELS, 1) OTOi0 EKPPALETAL CLUVEXDG KO 0L o€ Eva TapdBupo yneopopiag. Aniadn,
éva péhog ekppaletl v mpotipnon (WYNeo) Tov og pa TpdTac Kot 660 TEPIGCOHTEPO
KPOTG TNV YNPO TOV GE OUTH TNV GLYKEKPIUEVT TTPOTOCT), TOCO AVEAVETOL KOL 1
«memoifnony (“conviction”) ce avt v mpdtacn. Eva pélog pumopel vo aArdéel v
YNeo Tov omoladnmote otiyun). H yheog/mpotiunon tov peh®v SnAGVETAL LLE KOVTTOVIO
dwokvPépynone (governance tokens) meplopiopévov  apBuod avd pérog. Oco
TEPLOCOTEPO KPATA KATOLOG TA KOLTOVIO GE pio TPOTUGT, TOCO PeYOAVTEPT €lvar 1
mBavotnTa 1 TPOTACT VO PTAGEL TOV ATOITOVHUEVO aplBUd eV Kot va eykpiiet.

O teputtooelg yprions twv DAOs givar moAlamAéc. O TeplocoOTEPES TPEYOVGES VAOTOGELS
DAOs agopovv mhatedppe Tov dpactnplonotodvtot atov Topéa Decentralized Finance (DeFi)
(Zetzsche, A., Arner, & Buckley, 2020) kot €mIKEVTPOVOVTIOL GTOVEC TOUEIS GLALOYIKNG
ypnuotodotnong dpacewv (crowdfunding) (Jentzsch, 2016), ot ovAloyikn JSwoyeipion
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KEQOAOL®MV Kal ENEVOVCEWV KUPIME Yo TNV LTOGTHPIEN EPY®V TOV AEIOTOIOVV TV TEXVOAOYiN
blockchain (.. Moloch DAO, LAO DAOS?, xt.). Evag Sagopetikod tomov DAO givar o
Steemit’, éva kovwvikod péco Siktdmong mov vAomoteitot oe texvoloyia blockchain kot okomdg
ToV etvan o dikarog drapotpacuds g avrapolBrg (e STEEM) tov dnpiovpydv mepiexopévou
Baocel tov aloAoYCEDV TOV YPNOTAOV TNG TAATOOPLLOG.

X éva, yevikdTtepo TAaic10, omoloodnTote Tuog DAO éyel cav enikevipo v PAcEL Kavovay,
OTOKEVIPOUEVT, GLALOYIKT Olayeipion &vOg GLAAOYIKOL 1 kKool ayafov, pe oTdX0 TNV
LLEYIGTOTOINGY] TOL OPELOVLS Y10 TO. LEAT] TOL OpyaviGUoV. XtnVv mtepintwon tov loTFeds, kdbe
opoomovdio [apodywv (ko evoeyouévmg Katavolmtav) dedopévov propei va Oempndel og £vag
DAO. Xt6y0o¢ tov IoTFeds DAO 6o eivar m omoxevipouévn Oloyeipion OUOGTOVOLDY
Hopdyov/Katavorlotov dedopévov IoT yia v dwoedion ™G LYNANG TOLOTNTOGC
OLLOCTIOVOLOK®Y DINPECIOV  OEJOUEVOV KOl TO OiKO0  SOUOPACHO TOV KEPODV TOL
dMpovpyohHvToL GO TNV TOPOYN CLTAOV TOV VN PECIDV.

3.3.1 Kavoves kar Ilolitikés Ouoonovoiag — loTFeds DAO

e auTn TV VIO-eVOTNTA OPilovE VO GUVOAO OTTO KAVOVEG Kol TOATIKEG Y10, TNV StakvEpvnon
tov loTFeds DAOs. Zouvendc ot KavOVES KOl TOATIKEG TOV OVUADOVTIOL GTNV EVOTNTO OUTH
amoTeAOVV T BAOT Y10 TV VAOTOINGT Kol EXEKTOCT] TOV OLOGTOVOLDY GTO TAAIGLO TOL £PYOV
IoTFeds. Ot kavoveg avtol Tapéyovtal o¢ £vo TpoOTLTO Yo TNV dnuovpyia evog véov loTFeds
DAO emtpénovtog €va 6OvVoAo omd evaAlaKTIKEG emAoyéG. Kdmolol amd tovg kavoveg givan
amopaitntol, eved kdmolor dAlotl givar mpoarpetikoi. Ot Kavoveg mov cu{NTAOVIOL TOPUKAT®
opifovtat katd TV dnovpyia g opocmovdiog, Evéd dvvatol vo oAAGEOLY HETA TV OMovpyia
NG LEG® GCLALOYIKADV SLASIKACIOV TG OLOGTOVIiNG oV emtiong. (To odvolo Twv Kavovay eival
VIO O1EPEDVNON KL QVOUEVETAL VO. EUTAOVTIOTEL TEPOITEPW TTHV IIGPKELD. TOV EPYOU.)

Tomog opocmovoiag. Avti 1 opdda Kavovov TePLaUPAVEL TOV OPIGUO YOPOKTNPLOTIKMOY TOV
€Youv va. KAvouv pe Toug pOAOVG OV TTPEMEL VO, £X0VV TO HEAT TNG OLOCTOVIING EVIOS OVTNG,
TOV TOTTO T®V VINPECIHV SEGOUEVOV TOL VTOSTNPIOVTUL, TIC OVTOAOYIEG TTOL YPNGULOTOIOVVTOL
Kot Tov Babpog ékbeong Tmv VINPEGIHY TNG OLOCTOVIING.

o Poloi uerawv: Oempoipe 600 PacIKEG KATNYOPIEC OLOOTOVIIDY PAGEL TV POADY TOV
LEADV ToVG, TNV opocmovdia Hapdywv ko v Mixtij opocnovdio. Xe pia opocnovdio
[Hopdywv 6ia o péAN TG opoomovdiog Ba mpémetl va mapéyovy vINpPecieg dedouévmv.
dvowd, avtol ov ITapoyor Ba eivan tavtdxpova kol ev dvvauel Katavorotés tov
VANPECLDOV TNG OUOGTOVOIOG. X po Mkt opoomovdia kdmolo uéAOG Umopel vo Exel
uévo to podro tov Katavaiwt] opdcTovomV Vanpecidv 0e00UEVOV.

o Baludc exbeonc opdormoviwy vrnpeciay dedouevav: Aempovpe 0o Pactcés Katnyopieg
opooTovilmV Pacetl Tov Pabuov £kbeonc tov vanpecidvy dedopévay, Ty Kieteti ko
mv Yppidiky opocmovoia. Ze po Kielotn opoonovdio, OAEC 01 VINPEGIEG TOV GULV-
onuovpyodvior amd kowold oamd WEAN TNG OHOoTOViaG TapEXOVIOL UECH UI0G
oUOGTOVOI0KNG 0yopds (federated marketplace) yia katovdAmon Hovo omd To PEAN TNG
opoonovdiog. H molitikn mov epappoletar yio tnv d1dfeom v opdcTOvVOmY VIINPESLDYV
opifetar amd TOVG KAVOVEG VTG TNG OUOGTOVOLWKNG ayopds (meptypdpetol otnv
ouvéxeln g evotntoc). Mo YPpidikr opoomovdia, mépa amd v vmootipin g
OLLOCTIOVOLOKNG OYOPac, EMTPENEL TNV EKOECT] TOV TPOIOVIMV LANPECIDY OEOOUEVOV
OV SNUIOVPYOVVTOL GUVEPYATIKA Oomd To. UEAN TNG OUOGTOVOING OE Wiol avorkth
xkabolikn ayopd (open global marketplace). X avt otnv kabBolkn ayopd £yovv
pocPoaomn oAot o1 ypnotec ¢ Thotedpuag IoTFeds kot ta mpoidvta mapéyovrol facel
TOV TOMTIKOV oV opifovTol and avtr]. X kdbe mepintwon N KOTOVOA®OoN HECH NG
OLLOCTOVOLIKNG ayopds Ba €yl euvoikdTEPOVG OPOVE, OTOTE AVOUEVETAL TO, LEAN TNG
OLOOTOVOiOG VO TPOTYWOVY TNV KOTOVOA®MON TPOoidoVI®V HEGH TNG OHOGTOVOLOKNG

8https://www.thelao.io/
9 https://steemit.com/
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ayopac, EVM 1 KOBOAKT 0yopd VoL EMIKEVIPOVETOL GTNV KOTAVAA®GT DINPECIDOV GO LN
LLEAT).

2vvdpoun pérovg: Opilel av o péEAN mpémel vo KatafdAovy Kamowo pnvicic/ethoia
cuvopopun HEAOVG, KaBMS Kot TV TN aVTNG 6€ Kovmovia ypnoyotntas tov loTFeds,
onradn loTFeds utility tokens.H évvowr tov IoTFeds (utility) tokens eonyfn oto
mopodotéo I11.3 kot agopd KovmdVie TO OTOi0. YPNGIUOTOOVVTUL ECOTEPIKH GTO
IoTFeds cov evallaxtikod vouiouo yuo. JUKPOTANPOUEG TOV €XOVV VO KAVOLV WE TNV
dweipion TV opoomovoldyv. H ypion autdv Tov KOLToVIOV Mg VOUIoUO Yl TNV
OlEVEPYELDL OYyOPDV OTIC OUOCTOVOLOKEG N KOOOMKN Oyopég amoTELEl OVTIKEIUEVO
peAétng g evotntag epyaciog EE3.

Tomog vrootnpilouevawv vanpeotav: Avtdg o Kavovag opilel Tov TOTO TV ded0UEVEOV
OV €IVl GYETIKA UE TIS VMNPECIEG OTIS OMOIEG EMKEVIPMOVETOL 1) OHOCTOVOI.
Oeopovrag 0Tt to loTFeds emtpénel v katnyoplomoinon tov dedopévav Pdoel Tomv
vINpPESIOY 1 TV Kabetomompévey topémv mov e&umnpetovy (m.y., ‘E&umvn I1oAn,
Buopunyavia, I'ewpyia, Evépyewn, Yyeia, KtA.), kdBe opoomovdia pmopel va opicet to
VTOGLVOLO TOV TOUE®V OV eV PETEL.

Yroompilopevec ovroroyiec: Kébe opoomovdia Ba opilet tnv ovroroyio/eg (.ttl) mov Oa
YPNOUYLOTOGEL Y10 TNV CNUOGLOA0YIKT] SIHAELITOVPYIKOTITO TOV TOP®V SEIOUEVMV TOV
napéyovior amd To. HEAN Tng opoomovdiag. o v cvpuPatdtnte TV ovIoAoYI®V
(novTtédo TANpoopiag) mov emiéyovtal and kdbe opoomovoia pe to Core Information
Model (Boaowd Movtého ITAnpogopiag) tov loTFeds, evdéyetar va amonteital m
avamtuén Kamolov unyovicpov Mapping (avtiotolyiong) amd To. LEAN TG OUOGTOVOING.

Araxvfépvyon Ouoomovdias. Avtd T0 GOVOLO TOV KOVOVEV TEPIAOUPAVEL TOV OPIoUO TOV
SLdKOCUDY OV aKoAovBovVTAL Yl TNV dlakvEpvnon TG opooTovdiag, Kabmg Kot Tov Tpdmo
MYMG omoeacey Yo ovTég TIG dtodikacies Aaupdvoviag vroyn 0Tl o1 opoomovdies givan

DAOs.

Emponn Awaxvfépvnons: Opilet 10 ohvoro TV HEA®Y TNG OMHOGTOVOING oL
GUUUETEXOVV GTNV ANYT OTOQAGEWDY GYETIKG, [LE TNV OlakLPEPYNON TG OMOGTOVIING.
O1 V0 akpaieg TEPITTOOELS Eival OAO T LWEAT TNG OLOCTOVIING VO GUUUETEXOVY GTNV
Mym amopdoemv M éva HOVO PELOC OPICUEVO OOV «ILXEPIOTNS» Vo AauPavel Tig
AmoQAcELg Yo 0Aovg. Duoikd, Bo propovoe Eva VTOGHVOLO HEADY va givar vevBuvo
Yo TV AMYN ATOPACE®V, .Y, LOVO T LEAT TTOL TAPEYOLV VINPECIEG OTNV TEPIMTMOOT)
Muktig opoomovdiag. Ta pérn mov coppetéyovv otnv Emtpomn AwokvBépvnong, 6mwg
Ko KaOg Kavovog TNV 0UoeTovoiog, Lmopolv va aAlGEoVY HEc® ¢ dtadtkaciog ARyng
amoPace®mV oL 0pileToN TAPUKATE.

Kovrovia dioxvfépvnanc (Governance Token): To péin e Emrponnc AtakvBépvnong
dbétovy Kovmdvio dlakvPépvnong (governance tokens) ta omoiot pmopodv va
aflomomoovy oty dwdikacio ANyng amoedcoemv. Kdabe péhog tng Emirpomng
AwoxvBépynong pmopel vo dlabétel éva 1 ToOALATAG KOVTOVia dtoKkvPEpynone. Ztnv
Tpé€yovon €kdoor TV Kovovemy Oswpovpe OtL kabe pérog Stobétel €va. KOLmOVL
dtokvPépynone. 2otd660, 08 LEAALOVTIKEG DAOTOMGEIS UIOPOVUE Vo Bewpricovpe OTL
Kké0e pélog drabéterl Evav aplud Kovmovimy mov givarl avdAoyog pe to oplBpd tv
noépv oL d1abétel otV opoomovdia 1 TV «enun» tov. Emiong, éva pélog g
Emtpommg Alaxvfépvnong Ba €xel tnv duvatdtnta vo £0V01060TNOEL £Vl GALO PEAOG
MOTE VO CUUUETEXEL OTNV ANYN amopdoe®mv €K PéPoug Tov (governance token
delegation).

Tomor llpotaoewy: O mapmv Kovovag opilel TOLG THTOVE TOV TPOTACEMY TOV LUTOPOVV
va katatebovv wpog e&étaomn ond v Emrpom AltaxvBépvnong piag opocmovdiog to
WEAN 1 un wéAN tS. Mia opocmovdio umopel vo emitpénel GAOVG TOVG TAUPUKATED TOTOVG
TPOTAcEMV 1| £VOL VTOGVVOLO OO AVTES,
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[IpdoKAnom véou pérovg otnv opoosmovoiog. (Ipdtaon amd pérog)
Atmpo cvppetoyng oty opoonovdia. (Ipdtacn amd pn pérocg)
Atmpo amopdkpovong pédovg and v opoomovdia. (IIpdtaon and pérog)
Atmpo aAlayng Kavova 1 TOAATAGY Kavovov g opootovdioc. (IIpodtaon
oo HELOC)

o Almua eyypaeng opoomovolakol tpoidvtog otny kaboikn ayopd tov loTFeds

(ITpotaom omd pérog)

diodikaoio. Anyns Amopacewv: OAeg ol amo@Acelc TG opoomovdiog Aaupdavovrol
énerro amd yneoeopio g Enttpomng Atakvpépvnong. H dradikacio Ayng amopdcewmv
mov vioBeteiton Ba pmopel va drapépel omd opoomovdia 6€ OpLocTOVSio Kot VoL EUTVEETOL
an6 éva amd ta poviéha tomov Holographic Consensus, Moloch DAO, k1., mov
TOPOLCIAGTNKAV VOPITEPA. ZTO TPMTO 6TAdI TNG VAOTOINoNG Tov épyov, To loTFeds
Ba mapéyel éva otatiko mpotvmo G dadikaciog yneogopiog to onoio Bo divel v
duvartotnta og ke opocmovdio DAO va mopapeTPOTOUGEL GUYKEKPIUEVE TTESID TOV.
MEeALOVTIKE, CKOTEVOVLLE VO SIEVPVVOLLE TOVS TOHTOVG SLASIKACIOV ANYNG ATOPAGEDV
nov vrootnpilovtar and 1o loTFeds, divovtag tnv duvoTdTTO GTIC OUOGTOVOIES Vo
opicovv omoladNToTE dladtkacio extfupovv.
To otatikd mpdtLIo TG drdikacio ANyng amopdcewv o opiletl Ta TopaKATO:

o  Diépoc mpotaone: Opilel v mocomta loTFeds tokens mov omouTOLVTOL VO

katafAnfovv and 1o pélog (1] P HEAOG) Tov KatabETeL pia TPATAGT).

o Tomoc Iieoynpiog: Opilel ov amoiteitor amOALTY, GXETIKN 1 Kdmolo (AL
€101KN TAEOYNQio Yo TV ANy pog amogaong. [ va propet va vrootmpiydel
0mo10NTTOTE £i00¢ TAEOYNPIAG, 0 TaPOV Kavovag opiletar and dvo media, To
TOGOGTO YNO®V TTOV OTALTEITOL Y10 TNV KATOXVP®OT Mo amdQOoNS Kol TNV
Baon otnv omoia eEetdleton n mhsoyneia. Avti 1 Paon umopei va givor gite
T0 GUVOLO TV PeADV TNV Emtponig AlakvBEpvnong 1 6To GOVOAO TV HEADV
OV GUUUETELYOV GTNV YNPoeopia.

O O O O

Kavoveg Awacpdlions Hoiotytas. Avtd 10 GOVOLO TV KAVOVOV ETIKEVTPMOVETOL GTOV OPIGLO
TOV TOTOV TOV PETPIKAOV TOOTNTAS VANPEGING TOv AapPdvoviar vedyn amd TV OLOGTOVSid,
KaOdC Kot TIG TIHEG TOL Do TPETEL VAL EMLTLYYAVOLVY Ta. LEAT TNG OUOCTIOVIING MG TPOG OVTEG TIG
UETPIKEC.

Merpixéc morotprag: H modmra g vanpeciog mov mapéyel €va uéAog umopel va
a&loloyeital eite Pacel TV avTikeevikmv uetpikav [owdtrag Yanpeoiog (Quality of
Service - QoS) nov vrootpilovrat amd to cvotnpa loTFeds, gite Bacet TG @fung Tov
Kkd0e pELOVG TOL TPOKVTTEL OO TOV GUVLTOAOYICUO TV OVTIKEWUEVIKOV UETPIKAOV UE
TNV LTOKEWEVIKT aELOAOYNOT TV VANPESLOV 0o Tovg Katavaiwntés. Oswpmvtag ot
Ko 01 600 SLOOTACELG LETPIKMV (AVTIKEUEVIKEG KO VTOKEWEVIKEG) AApUPAvVOUVY TIHES GE
éva Koo e0pog TIL®V (T.y. [1, 5]), omoladfmote HETPIKN TOLOTNTOG UTOPEL Vo, ETAeYEl
opifovtag ta emBountd Papn-rtococtd (0-100%) Pacel tov onoimv kabe pio amd TIc
dvo dlactdoelc Oo Aappdvetot vdymn. Ot peTpikéc modmrag Oa avaivbody ce enduevn
dpaon (A2.5).

Erimedo [oiomnrag: Opilel v eldylotn T 7OWOTNTOC YO TIC LANPECIEC 7OV
TaPEXOVTOL OO TNV OUOGTOVOIN GUVOAIKE OAAG Kot KAOE Eva amd Tor EAD.

Mioyeipion Aotoyiac Howdtprac: Opilel av vadpyel unyavicuog dlayeiptong aotoyiog
TOWTNTOC. Anhadn, av “mupodoteitar” pio S1ad1Kacio AQYNG amdPAcT| TOL EXEL VO
KAVEL UE TNV OTOUAKPLVOT] TOVG HEAOVG OTOV OLTO OEV EMITLYYXAVEL TNV OTOITOVUEVT|
oo TN TO.

Kavoveg xai Holitikés Ouoocmovorarxns Ayopdg. To chHVOLO QVTOV TOV KOVOVOV KO TOALTIK®YV
opiler v Aertovpyio. TG OUOCTOVOLOKNG AYOPag, OmAadr Tnv odladikacio dnpovpyiog
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OMLOGTOVILOKOV TTPOTOVTOG, TNV TOALTIKY TILOAOYNONG TOV TPOIOVI®V Kol SLOUOPUCGLOD TV
KEPODV, KOOMG KO TO VOUIGHLO TTOV YPT|CULOTOLEITAL Y10l TIG CUVOAALYEC.

Holimkn Tyoldynong: Avtdc o Kavovag opilel mog Tyoloyodvtal To TPoidvTo
OEJOUEVOV TIOL KOTAVOADVOVTOL HEGH TNG OLOCTOVOLNKNG OYOPAS. XVYKEKPIUEVA,
opilel Pacel moov poviélov Ba yivetow M THOAGYNOY], T.Y. OWPEAV, TANPOUN-0VA-
ouvorlAayn (ONAad” ayopd TPOidVTOG), TANPOUN-avA-Xpnor, KTh. H dwpedv didbeon
TPOIOVTOV €Yel VOMUA Yot OHOGTOVOIEG TOL €POPUOCOLY L0 TOMTIKY] GUVOPOUNG
péEAOVG. Ot TOMTIKEG TILOAGYNOMG OMOTEAOVV LEPOG TNG LEAETNG TNG EVOTNTAS EPYOTTOG
EE3 kot 8o avaivBodv oto mapadotéo 113.2.

Anuiovpyio opoorovorokxod mpoiovrog: O Kavovag ovtoc opilel TOV TPOTO LIE TOV 0TToi0
onpovpyeitar éva mpoidv otnv opocrmovdlakn oyopd. To IoTFeds Ba mapéyst dvo
EVOALOKTIKOUG TPOTOVG: (7) TNV «yeipokivnty» avvBeon mpoioviog (packaging) and éva
LEAOG NG opoomovdiag M (ii) TNV «ovtouatomoiquévny advlean mpoioviog (matching)
HEC® €VOC UNYOVIGHOL TOPLICUATOG TNG {NTNnomg yio vanpecieg dedouévev Kot Tng
TPOCPOPAS TOPWOV JESOUEVOV GTNV OLOGTOVOLaL.

o Xewokivhty ovvheon mpoioviog (packaging): Tnv mepintmon tov packaging,
Kk@0e péhog g opoomovdiog pe tov poAo tov [Mapodyov dedouévav €xel v
duvaTOTNTA VO EYYPAYEL TNYES OEOOUEVAOV GTIV OLOCGTOVILOKT ayopd. Amd TV
oA kéBe pélog g opoomovdiog pe tov poho Tov Koatavolmt) éxer v
duvatotnta avalnTioet Kol va cLVOVAGEL TNYEG O£dOUEV®V (0T SL0POPETIKOVG
[Hopdyovg) yro v dnpovpyio evog opocTovdlaKoy TpoidvTog mov o 110G Ba
katavaimoel. H molttikn avth givorl copPot yio tig KAeiotég aAld kot yo Tig
YPpuwiwkég opoomovdieg mov emmpocheta embupodv va  ekbécovv  Ta
OLLOCTIOVOLKA TPOIOVTO TOVE TNV avolyt] Kabolikn ayopd tov IoTFeds.

o Avroporomomuévy oovleon mpoioviog (matching): tnv TEPITTOOT TOL
matching, opoimg e v TponyodUEVN TEPIMTMON, TO LEAT EYYPAPOVY TN YEC
dedopévav otnv opocmovolakn ayopd. Evag Katavaiotg dev Ba €xel v
duvatotnta va avalntioel kot va emdéEel mnyég dedopévov. Avtibeta, Oa
Kkatafétel évo aitnpa yo o vanpecio 6edoUEVOY INADVOVTAG GUYKEKPIUEVES
OTOITNOEL OC TPOG TOV TOMO TNG LANPEGIOC, TO EMIMEdO mTOLOTNTOC, TN
YE@YPAPIKT KAALYT, KTA., TOL emBVpEL. XTIV GUVEYELD, LU0, CUTOUOTOTIOLLEVT
dradtkacio TG OpoGTOVILaKNG ayopdc o amopacilel Toleg mnyég dedOUEVDV
0o avtioToyifovTal 6€ IOl OITOTO VRN PECLAOV.

01600 avatépm moALtikéG O pedetn B0V TEPUITEPM 0TA TAAICLOL TNG EVOTNTAG EPYOUTTIOG
EE3 kot 6o avaivBovv oto mapadotéo 113.2. Xe kabe pia and tig 0o moArtucés, Kot av
dev akoiovBeitar 1 d®PEAV TOMTIKN TIWOAOYNONG, KOTA TNV €YYPOON WG TNYNAG
dedopévav évag Ilapoyog Ba mpémel va avabétel o {ntovuevn Ty pe Pdon v
TOALTIKT TYLOAOYNONG TTOL £XEL OPIOTEL.

Lol Aioporpacpod kepdwv: Avtog o kavovas opiletl mog dapopalovtar ta kPO
OTO WEAN TNG OUOGTOVOING TOV GUVEIGQEPOLY GTNV TTaPoy TV Ttpoiovimy. Ot dvo
evaAlokTikég wov opiloviar gival 0 OlHOpacUOS fdoer TIUAS EYYPOPHS Kol O
SLOUOLPAGUOC PAGEL GVVOAIKIG GVVEITPOPAS. TNV TPAOTN TEPITTMOON, 1 TN LG TNYNG
dedopEV@V oV Exel oplobel kaTd TNV EYYPOON UIOG TNYNE 0ed0UEVOVY 0m0dideTaL GTOV
[époyo 6tav avt) myn cvunepiinebei oe éva mpoidv. H dedtepn mepintmon, eivan
ouppartn Yo OLOCTOVIIEG TOV TOPEXOLV TO TPOIOVTO TOVS OWPEAV OAAG OTOLTOVV pLo
ouvOpoun LELOLG Ao TOL HEAT) TOVG. L€ OLTY TNV TEPITTMOOT] Ol GLVIPOUEG TOV UEADY
draporpdlovrarl oto HEAT TNG OHOGTOVIiaG BAGEL TG CLVOAIKNG GLVEIGPOPAG TOVG GTNV
TOPOYN TPOIOVIMV. Xe aVTN TNV TEPINTTOOT Ol TEPiodol cuvdpoumv Bo mpénel va
oLVOLOGTOVV UE TIG TEPLOdOVE ekKabaplong oty opocmovdia. Ot Topamdved TOATIKEG
0o pedetnBovv mepattépm oto Tapadoteo 113.2.
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3.3.2 Nowoua: O kavovac autog opllel av oL cUVOAAQYEC 0TNV OpooTIovOLaK ayopa
Ba extelovvtal o loTFeds tokens i oe mapaoctatiko xpnua (fiat money). E§umva
YupBoAata yia tnv Alaxeiplon Twv Opoomovéilwy - loTFeds DAOs

Xmv apyn avtng g evotntag meptypdeovpe T OBempio move oty omoio Paciotnke m

vAomoinon yia  dwyeipion T@v opoomovoudy oto loTFeds kot otn cvvéyeia meprypdpovpue ™)

dwdkacio mov axoAovOncape. Topueove pe ovtn tn Oewpio, dnuovpyeitor Eva €Evmvo
ocuuporato avd opoomovdic, MGTOGO W0 VAOTOINGT OV EMTVYYXAVEL GUTH TNV GLVOALKN

AertovpykdtnTa pe moAramhd £Evmva cupPoraia eivar eniong duvatd va EpaPUOCTEL.

2NV TPONYOVUEVT VTOEVOTNTO TEPLYPAYAUE TO GUVOAO OO TOVG KOVOVEG KOl TOALTIKEG TTOL

yopoaktnpilovv pia opocmovdio oto loTFeds. Katd v dnpovpyia pog opocmovdiog 1o chvoro

QVTAOV TOV KOVOVAOV KOl TOATIKOV, KAOMG Kol TdV GAADV AELTOVPYLDV TN OLOGTOVOLNG TPENEL

va apyomombovv pe Paon To YoUpuKTNPIGTIKG TG EKAGTOTE OUOCTOVIING. ZOUPOVO LE TNV

Loyiki Tov gpyooctociov Tapaymyng sEvmtvev copBolaiov (smart contract factory pattern'®), n

omoia mapéyetor ota mAaiclo tov Ethereum, dnpiovpyeiton éva mpotvmo (template) £Evmvo

cupuporato (factory contact) Béoel Tov omoiov pmopovv va dnpovpynBodv moAlamrd EEvmva
ocouporara. H mapamdveo Aoyikn mapovoidletal oty Ewova 9. To factory contract kaAeiton

Kot TV dnuovpyia pog opoomovdiog kot dnuiovpyel To &vavo cupPdrato (contract instance)

Yo TNV dtaxeiplon TG TG OHOGTOVOING.

On-chain Off-chain

Factory
Contract

| Contract
definition

Factory
< ] Contract
Source Code

instantiate
A

]

]

]

]

]

]

]

Contract i
Instance ;
i

]

i

1

]

1

Blockchain

Ewcéva 9: Smart contract factory pattern’.

Factory contract: To factory contact pmopei koAgitol Katd v SnUovpyio (g OUOGTOVIiaG.
O ypnoteg dev aldnAemidopotv amevbeiog pe to factory contract. Emiong, vadpyel 1 dvvatdmra
avavémong tov factory contact av ypeaotel. Onwg kdbe £Evmvo cupPorato, Etot ko To factory
contract amoteAeitol amd Sed0oUEVA KOl GUVOPTHGELS.

Contract Instance: To contract instance givol amotéleoua ¢ KANGNG TG GLVAPTNONG create
federation oto factory contract Kot 6trv ovcio anotekel o cuUPoiato mov givar vevhuvo Yo
TNV GUVOAIKT SloyEipion g opocmovoiag.

Onwg éxel non avaeepbel mo mévo, oto loTFeds, ypnoyonotovpue to Hyperledger Fabric, 6to
omoio 1 mapamive Aoyikn dev Ppiokel epapuoyn. H dmapén moAramidv cvufolraiov yio v
avamopactacn Kabe piog opoomovdiag Eexwpiotd, Bo dnuovpyodoe Bépata anddoong Kot
GULVTHPNOTG TOL 1010V TOL S1KkTVOV GAAA Kol ToL K®dwka. H ynowaxn mAnpogopio. oto HLF
eYypapeTal 610 Kataveunuévo kaboiwkd pe tn popon key-value. Erouévac, kébe opocmovdio
apykonoleitol 0to kaboAKd ®g oviikeipevo (object) kol mepLEYEl OAEG TIG OMOPAITITEG
TANPOPOPieg TOV JETOLV TN ALTOVPYiO. TNG, YO TOPASEY IO TO LEAN TNG KOl O1 KOVOVES TNG.
Olec o1 opoomovdieg, Opmg, olayepilovral amd CLYKEKPIUEVEG CULVOPTAOELS, Ol OTOieg
SlpopoTolovy TN Aertovpyic. Tovg pe PAorm TOLE KOVOVEC NG €KAGTOTE OUOGTOVOING,
dlnpavtog idta T yevikn Asttovpyia tng kdbe cuvdptnong.

10 https://research.csiro.au/blockchainpatterns/general-patterns/contract-structural-patterns/factory-contract/
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2Oupeva Aomdv pe Ta Tapoamdve, 1 dtyeipion pog oposmovoiog wg DAO emttvyyavetot pEow
evog €&umvou cupforaiov mov ektereital oto BaaS kot to omoio vAomotel T Aoy oo DAO
KaOdC Kot OAEC TIG amapaitnTeg Aettovpyieg Yo Vv otayeipion pog loTFeds opoomovdiag. T
T1G ddIKaGieg Tov apopovv TN deEaymyn pog yneopopiag ota mAaiclo pog oposmovoiag,
éxer avomruyBel éva Eexmplotd smart contract, mOv TMEPIEYEL TIG GYETIKEG GUVOPTNGCELS KO
EMKOW®MVEL e To smart contract Tov givar vtevBvvo Yo TN S1aYEIPIOTN TOV OLOCTOVIIDV.
O1 Baoikég Aettovpyieg yio ) dtaxeipion Tv opoomovoudy 6to loTFeds gival ot axdAovbeg:

e  Eyypaon opocmovdiog

e AvAxtnomn TANpoPopLOY OLOGTOVOILNG

e AVAKTNOMN TANPOPOPIDOY OA®Y TV OLOGTOVILDY

o Amoydpnon amd opocsmovdio

e Awypogn opocmovoiog

O1 Baoikéc Aettovpyieg yia ) diaxeipion tov ymeoeopidv otig loTFeds opoonovdieg etvat:
o A{muo mpocOnkng véov PELOVG GE OLLOCTOVSia
o A{muo apaipeong HELOLS 0O OLOGTOVOiN
o A{mnuo aAloyng kavovmv OpocToVoiog
e [IpdcPaon o meptypapn yneopopiog
e Karaypagn yneov

H meprypaoen tov endpoints mov emituyyavouy Tig Tapamdve Agttovpyieg Kot vAomoOnKay ota
mAaiola Tov £pyov Ppicketon 61O KEQALOLO 5.
Ta é&umvo copPforaio mov dumpaypatevovtal TNV eEUcEAMON TOLOTNTOS VANPESIOG OAAY Kot
TNV AELTOVPYIKOTNTA TNG ayopds PAGEL TV OPIoUEV®OV TOATIKAOV, O peletnBoldv oe GyeTiKd
peAlovtika topadotéa [12.2 «Avapopd Mnyavicpuomv Atenuiong, Avakaivyng kot AGQaiovg
[IpécPacng oe IMopovg IoT», T13.1 «Avagopd Mrnyovioudv Kotaypoeng kot EA&yyov
Yuvorhayodvy, [13.2 «Avaeopd Mrnyaviocpdv Ayopdg IoT», avtictoyo.
3.3.3  Texviko oy Kavovwy Kot TIOALTIKWY opoortovdiag
Mo toug xovovee kol TG MOMTIKEG Mg opoomovdiog ota miaicla tov loTFeds omwg
TEPLYPAPN KOV TOUPATAV®, DILAPYEL 1] OVAYKT) VO TEPLYPAPOVY KAl LE VOV TTLO TEXVIKO TPOTO, O
0moilo¢ €lval OmOPOLiTNTOG Yol TNV LAOTOINGT Kol TNV EXKOW®OVIO, HETAED TOV ETUEPOVG
OTOWEI®Y, KOl TO GLYKEKPLUEVO UETAED TNG EMEKTOUEVNG YPOPIKNG OETOENC YPNOTN
Administration GUI kot Tov BaaS. AxoAovbel pio mpdTn TpocEyyion autdv Tov Kavovav Kot
noMtikdv og popen JSON. Kabmg ot kavoves Kot 01 TOMTIKES TV OLOCTOVILDV gtvorl vrd
diepevvnon, eivor mbavd n mpotewvouevn doun tov JSON va aAldEel Kol Ol TEAKEC
TpomoTooel; Bo TapovclooToVV og emOpeveEG oyeTIKEG dpdoels (otnv A2.5/112.3 ywo T1g
HETPUCES PTIUNG).
{
"loTFedsRules":{
"FedTypeRules": {

"Type": "Providers/Mixed",

"DataAvailability": "Closed/Hybrid",

"ServiceType": "Energy, Health, Environment",

"SupportedOntologies": [String]

5>

"FedGov": {
"BoardGov": ["userl", "user2"],
"Proposals": ["InviteMember", "JoinRequest", "RequestRemove", "ChangeRule",
"DeleteFed"],
"VoteRules": {
"Tokens": 50,
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llTypeH: {
"ApprovalPercentage": 100/75/50,
"Base": "Board/Voters"

}
}
!

"QualityAssurance": {

"Metrics": {
"ObjectiveMetricsPercentage": 60,
"SubjectiveMetricsPercentage": 40,
"Reputation": {

"MinValueFed": 5
¥

"Underperformance": "None/RequestRemove"

5

"FedMarketplace": {
"ChargePolicy": "Free/PerProduct/PerUsage/Subscription",
"FedProduct": "Packaging/Matching/",
"ProfitPolicy": "PerSource/ Contribution/Auction",
"Coin": "loTFeds/Euro/ Both"
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4 Movtéha TANPOPOPLOS KoL G LOGLOAOYIKT)

OLOAELTOVPYIKOTITO
H evomta avt) €o0Tidlel 6T ONUOGIOAOYIKT] SIOAEITOVPYIKOTNTO KOl TIC GYETIKEG TEXVOLOYIES
e€etdlovtag oe peyaADTEPN AEMTOUEPELD TO TEAEVLTOIN TPOTLTOL LOVIEAMY TANPOPOPING KoL
ovtoAoyl@v 610 Awdiktvo tov Ipaypdtov kot v ‘E&umvn [1oAn. Télog, mapovcsialetl
TPOocEyylon wov  okolovbeiton kol TO poviElo TANpogopiag ywoo TNV emitevén g
dwrertovpywottog otig loTFeds opoomovdies.

4.1 Ewcaywyn otn 61juoctoloyio Kal Ty Ol0AEITOVPYIKOTHTA
H SoAertovpykdmra apopd oty SuvatoTnTo TOV S0POP®Y GCLUGKEVDV KOl EPUPUOYDYV VO

EMKOWMOVOLV OpUOVIKA HeTaEd TOLg KOl va avtaAldocovy minpogopiec. Yzmdpyovv tpia
StopopeTikd €idn dradettovpykdTNTaG:

o Teyvin daettovpykdtnra (technical interoperability), ) omoio apopd TV TPAYUATIKY|
petapopd tng mAnpopopiag (bits péc® evodpUaTOV 1| AGVPUATOV HECOV) MOTE CLTY VO
YIVETOL UE OMOTOYEVT KOl OTOTEAEGUOTIKO TPOTO.

e  YuvtokTikr] SwAgrtovpywcotnTo (syntactic interoperability), n omoia e&etdler ko
dtao@orilel TNy ypfon Hog Kowng YAOooag (GOUPoAN KOt EVVOLEC) YOl TNV EMIKOIVOVIO
UeTa&d GLOKEVMV KOl EPAPUOYDV.

e  Ynuooclohoyikn dlaAettovpykdtnta (semantic interoperability), 1 omoia apopd otV
dlopaion g akplPovg Evvolag Kol GNUAGIOC TMV OVIOAAIGGOUEVMV TATPOPOPIOV
MGTE Vo, €ivVOl KOTOVONTY 0T0 0TOL0ONTOTE EPAPUOYN.

To mapadotéo avtd eotldlel GTN ONUOCIOAOYIKY OLHAELTOVPYIKOTNTO KOl TIS OYETIKES
teyvoroyieg e&etdloviog ©€ UEYOADTEPT AEMTOUEPEID TO TEAELTOIO TPOTLTO UOVTEAWV
TAnpoeopiog Kot ovtoroyudv 61o Atadiktvo tov [paypdtov.

4.2 Teyvoloyics yia onjuacloloyikij O1ALEITOVPYIKOTYTA,

Mopoakdte mapovoidlovror Ta mo oNUOVTIKE epyoieion Kot TeYVOAOYieg Y v cvvtaén
LOVTEL®V TANPOPOPLOV OV SAGPAAILOVV TNV CUAGIOAOYIKT SOAEITOVPYIKOTNTA.

RDF: To Resource Description Framework (RDF) ((W3C), 2014) arotelel to facikd poviélo
OVOTOPAGTACTC SOUMY KoL TPOTOTOV GTOV TOWEN TOV GUAGI0A0Y1KOD 16TOV (semantic web). H
Baowkr] dNAmon evog RDF (RDF statement) emtuyydvetor HEG® TOL TPITTLYOL «LTOKEIUEVO-
Katnyopovpevo-avtikeipevo» (“subject — predicate — object”). Ta dedopéva 1 o1 TAnpoopieg
ot0 RDF ocuyva ameuwcovilovtal cov onuacuéva, Katevbuvoueva ypaenuate Ommg TNV
TOPOKATO EKOVE, OTOL TO OPAA KoL TETPAYMVO GYNLOTO AVTITPOCMTELOVY TOPOLG (resources)
kot oAeapntikd (literals) avtiotolymg Kol TO. OMUOCUEVO BEAN OVIUTPOCHOTELOLY GYECELS
(relations) | xotyopovueva (predicates).

http://fen.wikipedia.org/wiki/Oxford
dcl1:title /dcl1:coverage dcl1:publisher
Oxford Oxfordshire Wikipedia 10000 http://www.country-regions.fake/oxford

Ewxova 10: Topaderyuo. evog RDF statement ooy ypagnua.

To povtého RDF eivar évo povtého petadedopévov (meta-data model), to omoio €yxel v
duvatdTTe. VIOGTHPIENG TOAAUTAGY TPOTI®V Gelplonoinomng (serialization), énwg RDF/XML
(W3C, RDF 1.1 XML Syntax, 2014) , N-Triples (W3C, RDF 1.1 N-Triples, 2014), Turtle (W3C,
RDF 1.1 Turtle, 2014), RDFa (W3C, RDFa 1.1 Primer - Third Edition, 2015), Notation3 (N3)
(W3C, Notation3 (N3): A readable RDF syntax, 2011) kot JSON-LD (W3C, JSON-LD 1.1,
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2020). Tékog 1 doun tv dedopévav opiletan pe to RDF Schema (RDFS) evd 1 yYAddooo OWL
TEPLYPAPEL TIG ONUOCIOAOYIKES GYECELC.

RDF Schema (W3C, RDF Schema 1.1, 2014): To oynua avtd anoteiei 1o Ae&ikd twv RDF
dedoUEV@V, TO 0moil0 TTapEYEL TO onpactoroykd miaicto ota RDF dedouéva. To RDF
Schema opilet tig évvotieg g kKAdong (class), Wrotntag (property), tov topéa (domain) Ko
oV gVPOVG (range) OIS PaivovTol 6Tovg Tapaxkdtm wivakeg (ITivaxag 1 ko [Mivaxag 2).

Iivaxag 1: RDFS ovtotnreg

Class Name Description

| rdfs:Resource  all things declared by RDF are resources
rdfs:Class describes the concepts of a class
rdfs:Literal describes the concept of a literal
rdfs:Property the class for properties

Iivoxag 2: RDFS 1010thteg.

Property Name Description

rdfs:domain defines to which subjects a property applies

rdfs:range defines the set of values a property can accept
rdf:type used to state that a resource is an instance of a class
rdfs:subClass  defines one class as a subclass of another class

Of

rdfs:label provides a human-readable version of resource’s name

rdfs:comment  provides a human-readable description of resource
rdfs:seeAlso link to another resource that might provide additional information

Web Ontology Language (OWL): H OWL amote)el pio onpoactiohoytky YAdooao yio To
(010)biKTVO, pE GTOYO TNV AVOTAPACTOOT) TOADTAOKTG YVMOGNE KOl GUCYETICE®V UETAED TV
mpayudtov (things). Ta OWL povtéla gival povtéha ovioloyidv (ontologies) to omoio
ocvvtdocovtol ypnoomoidvtoc RDF statements. Ot mo onuavtikég dnimoeig tng OWL
YADOGOG TOPOLGLALOVTOL TOPUKAT®.

Property Name Description

owl:Class used for all class descriptions and is defined as a subclass of
rdfs:Class.

owl:NamedIndividual | used to declare named (in contrast to anonymous), individual
entities.

owl:equivalentClass used to declared that 2 classes are equivalent.

owl:equivalentProperty | used to declare equivalent properties of classes.

H OWL yloooca sumepucieiel Oiec Tig dnimoelg g RDFES, mpocsbétoviag emimiéov
Mlwoelg ovtotntwv ommg owl:equivalentClass, owl:equivalentProperty kafob¢ ot
EMMALOV SNAMGELC TOV QLPOPOVV TO LETO-UOVTELD, Ot owl:imports (Tov ypnoyLomoleital
Yo va gloayel €va Mdn vrdpyov HoviéAo mAnpooopiag) M to owl:versionlnfo (mov
YPNOYLOTOLEITAL Y10 VO SNADGEL TNV EKOCT VOGS LOVTEAOD TANPOPOPING).

210 TOpaKAT® TOpadeypa divetar 1 meprypaer onAwong pa véag RDF ovtotnrag pe 6voua
SensorX. v apyn g MMAwong, Sivovial ol OmapaitTol GUVIEGHOL Y10, OVIOTNTES TOV
opifovtat péoa oto RDF kot mov dnidvovton pe Baon to mpdbeud toug (prefix).

@prefix : <http://www.example.com/ontology/sensorX#> .

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .

@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .

@prefix xsd: <http://www.w3.org/2001/XMLSchema#> .
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@prefix owl: <http://www.w3.0rg/2002/07/owl#> .

@prefix core: <http://www.symbiote-h2020.eu/ontology/core#> .

:sensorX a owl:NamedIndividual ;

a core:StationarySensor ;

core:name "name of sensor X" ;

Onwg meptypdyope Kot To TAve 1 ovIoTnTo sensorX okoAovdei v cvufocn SMA®GNG
g RDF ovtotntog pe Pdon to tpintuyo «subject-predicate-objecty. Zuvenmg 1 dnimaon
“sensorX a owl:NamedIndividual”, dnidver 6Tt T0 vToKeinevo sensorX OVAKEL GTNV
owl:NamedIndividual ovtotnta, dniaon anotelel pio exdvoun mepint@on piog oviotnTog.
O emdpeveg dnhooelg pag divovv emmpocheteg mAnpogopieg ce oyéon pe Vv véa,
oiwbeica oviomra. e mapddetypa, n dMiwon “sensorX a core:StationarySensor”
onAmvet 611 10 vokeipevo sensorX amoteAet Evav StationarySensor, tn 6NA®GT TOL 0TOi0L
Ba Bpovue oto core (prefix)!!. Ko otig dvo mepuntdosic 1o predicate a sivar amhé éva
KOTIYOPOULEVO Y®PIG 1dtaitepn onpacio yio ovtd Kot Tov amodidetat Tuyaio To a. Télog, 1 dnAwon
“sensorX core:name ‘“name of Sensor X onAdvel 6tL 1 OvVIOTNTA Sensor, £xEL TNV 1010t T
(koTnyopolpevo) core:name (To hame TPOEPYETAL OO TO LOVIEAO TANPOPOPIOG core) Kot
naipvel oav Ty to “name of Sensor X

4.3 2Znuocioloyikin o1aAe1TovpYIKOTNTA 6TOV TOUED TOV A10OIKTVOV TV
Hpayuarwv (IoT)

To Awdiktvo Tov Hpayudtov (Internet of Things - 10T) opiletarl wg éva dikTvO EMKOWVOVING
TANO®OPAG SCVLVOEIEUEVOV GUOGKEL®Y (PLOIKMY 1 EKOVIK®V) KaODG Kot kKbe avTiKELEVOL
OV EVOOUATMVEL NAEKTPOVIKA HECH, AOYIGUIKO, eONTNPES Kol GLVOEGIUOTNTA GE JIKTLO MOTE
VO EMTPETETAL T GVVIEST KOL 1) AVTOAAAYT] OESOUEV@V.

310 Tpwvo tomio oto Awdiktvo tov [paypdtov exukpatody mAndmpa kabétwv loT silos, ta
omoia oraving eivat dtacvvdedepéva. Qotdco, yivoviar mpoondfeies yio va emttevyBel yevikn
OLOAEITOVPYIKOTNTO HETOED TV OLOPOPETIKMOV GUCTNUATMV LE TNV VIOBETNOT TV SLOPOPETIKDV
EMNES OV OLOAEITOVPYIKOTNTOG (Teyvikne, GUVTOKTIKNG Ko OTUOGLOAOYIKNG
SLAEITOVPYIKOTNTOC) OV TEPLypdonKay mapandve. [Ipog v katevBuvon avt, dibpopot
Oebvelg opyaviopol acyorovvtor pe v emitevén kor mpodOnor tvmomomcewv (Standard
Developing Organizations - SDOs) ota mhaicio epapuoyng tov IoT, dnwg o World Wide Web
Consortium (W3C!?), o One Machine-to-Machine Partnership (oneM2M"), o European
Telecommunications Standards Institute (ETSI') ka1 0 Open Geospatial Consortium (OGC'?).

Yvykekpuéva, 0 opyoavicpoc tomoroinong W3C avontdcoel TpoTumo Kol OVTOAOYIEG OVOLYTEG
pog OAOVG, Omm¢ M ovtoloyio Semantic Sensor Network ontology (SSN) (W3C, Semantic
Sensor Network Ontology, 2017) ka1 m Sensor, Observation, Sample and Actuators (SOSA), yia
™V pokpompdBeoun avamtuén tov Aadiktoov Tov [paypdtov, kabdg kot tov Aiktdov TV
[Mpayudatov (Web of Things). Ot ovtodoyieg SSN ka1 SOSA amocKomovy 6TV avomapicTooT
TOV OVIOTNTOV, TOV GYECEMV Kol TOV OPUCTNPLOTATOV OV EUTAEKOVIOL GTNV OviYvevom
(sensing), ™ derypatoinyio (sampling) kot v gvepyomoinomn (actuation). H ovtoAoyio SSN
TEPLYPAPEL TOVG acONTPEG (Sensors), TIC TAPATNPNGELS TOVG, TIC EUTAEKOUEVEC S1OOTKAGIES, TA.
YOPOKTNPLIOTIKG TOL UEAETOVTOL, TO OELYLOTO TOL YPNOCIULOTOUONKOY KOl TIC WOLOTNTEC TOV
napatnpovvtal, kabodg kal tovg evepyomomtés (actuators). To SSN ovumeptropfaver v
avtotedn ovioloyia SOSA yia TI¢ 6ToyEImOEIC KAAGELS Kot TIC 1010 TéG Tovg. To OGC viomotel
npodTumo. 6mwg to SensorThings API', ta omoio ypnoIHOTOOUVTOL OTOKAEIGTIKG, Y10, TNV
OVOTOPACTOCT) OVIOTHTO®V OTO TAiGI0 epoppoydv tov loT mapéyoviag évav avouyto,

11 http://www.symbiote-h2020.eu/ontology/core#

12 https://www.w3.org
13 https://www.onem2m.org
4 https://www.etsi.org

15 https:/www.ogc.org
13 https://www.ogc.org/standards/sensorthings
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YE@YWOPIKO Kot evomoinpévo Tpodmo dacvvoeons IoT cvokevmv, dedoUévav KAl EPAPLOYDV
pécw tov Ioaykdospov Iotov. O Evponaikdg opyavicpoc miotonomoewv kot tpotvinwv ETSI
dpaotnpromoteitan og £va TAN00g TEdimV epappoymv, 6mmg ival ta Alktvo 5G, n Hiektpovikn
Yyeia (eHealth) kot 1o Awadiktvo tov [paypdtov (IoT). [T cvykekppéva otov Topéa tov loT,
n ovtohoyion SAREF (Smart Application Reference Ontology)!” tov ETSI digvkoAvvel v
OVTIGTOI(1OT] VTUPYOVI®Y GTOLXEI®V (OTME TPOTHT®V, TPOTOKOAAWDV KOl LOVTEA®MY OESOUEVDV)
otov topéa TV EEumvev cuokevdv. Télog, £va amd ta evpHTEPA XPNGLULOTOOVUEVA TPOTLTO
otov topéa tov IoT amotedlodv o NGSI (Next Generation Service Interface)'® kot NGSI-LD
(NGSI Linked-Data)'’, ta omoio. apopodv otnv enelepyacio, onuoactoroyiky coviaén kot
dwaporpacud IoT minpopopimv.

4.3.1 ZEnuacioroyikn dtAettovpykodtnta otnv 'E&umvn [16An

Y10 mhaiola opopov evog povtéhov mAnpogopiag yw v ‘E&umvn II6An (Smart City),
TPOYLOTOTOGOLE L0, ETICKOTNGT] TV 10T VITUPYOVCDY OVIOAOYIDV TOV £XOVV EQUPLOYN GTO
medio evolopépovioc. Mo aidhoyn mpoomdfeln yioo vo ovykevipwbel To cOvVolo ToV
OVTOAOYIDV oL Ppickovv epappoyr otnv ‘E&umvn [1oAn éxer mpaypoatonomBel and 1o épyo
READY4SMARTCITIES FP7 CSA%. Amd avtég, avalDGOUE KOl GUYKEVIPOGOUUE TIG
BootkdTEPES KOl TO GYETIKEC OVTOAOYIEC OTME TAPOLGIALOVTOL TUPUKATM.

SAREFA4CITY: H ovtoloyia. SAREF4CITY?!' anotehei enéktaon tng ovroroyiag SAREF n
omoia amocKonel otV EMITELEN TNG SWIAEITOLPYIKOTNTOS LETAED TMV SLPOPOV GUGTNUATOV KoL
ocvokev@v (devices) mov mPoépyovTal amd TOKIAOLE TAPOYOVG Ol OTOI0L dPACTIPLOTOLOVVTAL
otov topéa Tov loT. H SAREF kot kat’ enéktaon 1 SAREF4CITY ovtoloyieg ekdidovton amod
v texviky emponn g ETSI SmartM2M?2,

To povtého minpogopiog tov SAREF4CITY mov gaivetor oty mopaxdto ekovo divel tnv
duvatdtTnTa.  avtioTolylong MG OolknTikng meployng (sdcity:AdministrativeArea) o€
TEPIKAELOUEVEG VTLO-TEPLOYES (OIS Yo TAPASEYHO TNG YETOVIAG - s4city:Neighbourhood),
UEC® «KATPOVOUIKOTNTOGY Omd TNV ovtotnto geosp:SpatialObject kou g geosp:Feature.
Opoimg, 6heg ot vo-ovtoTNTEG TOL sdcity: AdministrativeArea, cuykekpiuéva ot sdcity:City,
s4city:Country, sdcity:District ot s4city:Neighbourhood amotelodv vmo-ovidotnteg TOUL
geosp:SpatialObject ko «kAnpovopotvy tig geosp:sfContains and geosp:sfWithin 1d10tntec.

17 https://saref.etsi.org

15 https://www.fiware.org/2016/06/08/fiware-ngsi-version-2-release-candidate/
16 https://fiware-datamodels.readthedocs.io/en/latest/ngsi-ld_howto/index.html
20 http://smartcity.linkeddata.es/

21 https://saref.etsi.org/saref4city/v1.1.2/

22 https://www.etsi.org/committee/smartm2m
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Eixova 11: To poviédo minpogopios tov SAREF4CITY, w¢ enékraon tov SAREF.

H povtelonoinon petpricewv oto SAREF4CITY Paciletal otig oviotnteg mov opilovioal 6to
SAREF (Ewdva 12) kot cuykekpipuéva and Ti¢ saref:Measurement kon saref: UnitOfMeasure, ot
omoieg LOVTEAOTTOLODV TIG LETPNOIUES TIUEG TTOL apopovV pia 1010t To, (saref:Property) kot tv

LOVAdO LETPNOTG OTAG TNG TIUNAG OVTIGTOLYO.

[Mopodpota pe tovg opropovg tov symbloTe CIM 1o omoio meptypdpetal TapakdT® oty EVOTNTA
oe saref: Actuator

474.4.2, 1o SAREF opilet ko 116 ovtotnteg saref:Device (mov dwoywpilovran
kau saref:Sensor), kaBmg kot Tnv ovtotra saref:Property.
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Eixova 12: To poviédo mwinpogopios SAREF.

cityGML Ovroioyia: H cityGML ovtohoyio® enekteivel 1o poviého mAnpogopiog/ovioroyia

tov OGC pe oxkomd TNV avoTapacTooT] TPeddoTaTeV HoviéAnv moiewv (3D city). H

23 https://www.ogc.org/standards/citygml
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OUYKEKPIUEV ovToloyia evmnpetel TNV TPIOOACTATN OVOTOPACTACT OVTIKEILEV®V TOV
aQopoHV TOV AGTIKO 16T, OTMG KTipLa, OPOLOVS, EVTPA KA.

Kmdcity Ovroioyia: H ovioloyia kmdcity** emtpéner v meprypaer «E&vnvav TToAewmv»,
OVOTOPLOTOVTOS TIG OLAPOPEG OVIOTNTES, CLOYETIGELG KOl SLOCLVIESELS OV TIC omapTilovv,
cLAAEYovTOg dedopéva amd TOKIAEG SLPOPETIKES TTNYES, oTig meployég TG Tookdvng (MIIC,
Muoversi Toscana, Osservatorio dei Trasporti), kaBd¢ kot and vrépyovoeg ovioroyieg Open
Data and Linked Data, o1 omoieg diatiBevtor amd didpopec dNUOTIKEG KOWOTNTESG (KLPIOG TNG
DdrLopevriog).

NSGI-LD: To NGSI-LD amoteleitor and éva poviého mAnpoeopiog kabang kot éva API yio v
dnuocigvuon, ™V €yYypoen, TOV avolytd SOUOIPAGUO KOl TV VTOPOAT] EPOTNUAT®OV EDPECNG
oLVOPOVS, dounpévng mAnpoeopiag (context information). Ot Pacikég dopéc TOL HOVTEAOL
NGSI-LD egivau:

e FEntity: n ovtOTNTO OVTY] ATOTEAEL TNV GNUOGLOAOYIKN AVOTOPAGTACT] EVOS AVTIKELEVOL
(referent), 10 omoio VEAPYEL GTOV PLGIKO KOGUO. To avTikeipevo owTd dev TopoveLalet
Katé ovaykn povo @uoikny vrdctacn (Bo pmopovce va givol o VOWIKA 1 Ui
OWXEPIOTIKY]  ovToTNnTa), 1 TEPopoTiky @von (Ba umopodoe va egivor o
Kataveunuévn, cvomuikny doun). Kabe owaxpity mepintwon g ovtdémrag Entity
npocdopiletar povadikd amd éve URI (Uniform Resource Identifier), kabmhg xor amd
évav tomo (entity type).

e Property: 1 oviotnTa 00T €ELINPETEL TOV GLGYETIGUO eVOS YapaKTnploTikov (NGSI-
LD Value), mpog éva. NGSI-LD Entity 1 mpog pio. NGSI-LD Relationship 1 mpog éva
Aho drapopetikd NGSI-LD Property.

e Relationship: n ovtotta avti eEuanpetel v evbeia cHVIEST LeTAED EVOG VTTOKELLEVOL
(subject), To omoio B pmopovce va givor éva. NGSI-LD Entity, site éva NGSI-LD
Property, 1} xémolo dAlo NGSI-LD Relationship, kol evog aviikeyévov (object), to
omoio eivar éva NGSI-LD Entity.

e Value: anoteiei po ovtoétta mov ovamoplotd pio JSSON tun (w.y. string, number,
KAz.), pag JSON-LD tomov tiungf piog JSSON-LD dopnuévng tiung (w.y. set, list, kAw.).

Ymv edéva Tov akorovbei Tapovoidletal to poviéro TAnpoeopiog tov NGSI-LD, ue oieg Tig
Baotkég dopég Tov TEPLYPAOTKAY TOPATAVE®.

Entity
ic: URI
) type EntityType

.,./’

/"rr.
e has Property
o

sl | LY
Property F—. \
R E « has Property II| \\I
/___{,r" ',/7 II| :l
'/l has Value ff I.'Il has Relationship i_.’lt has Object
! |
|. f / /
Value |I : : o ,’f
dataType:URI \ 1 has Property “ has Relationship j. /
o /
T~ ./'/

— Relationship |—
id:URI

O « has Relationship

Ewcova 13: Movtédo minpogpopiag tov NGSI-LD.

24 https://www.km4city.org/
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To NGSI-LD zmepiéyet ovtotnteg yuo 'E&umveg TIodeirg ko Tig epappoyés toug 6nmg 1 'E&vmvn
Yta0pevon.

NGSI-LD for smart cities: Onwg poivetal otnv ewova mov akorovbel, to Smart Cities NGSI-
LD* povtého amaptiletar omd empépovg oviotnteg mov agopodv Ta EEvmvo KTipia
(dataModel.Building), otédBuevon (dataModel.Parking), mépxa (dataMdel.ParksAndGardens),
ootiopd (dataModel.Streetlighting), Apévia (dataModel.Ports), dAha onueio evdlopépovtog
(dataModel.PointOfInterest), LETOPOPaL (dataModel.Transportation), amoppippoto
(dataModel. WasteManagement), OOTIKY| KWV TIKOTNTO (dataModel.UrbanMobility),
petemporoywcd dedopéva (dataModel. Weather) KA.

Mobility

_renar - 3 - -
\ S e P
— / Wakson 2 -
s ninked 10 [ ——
; -
Part of

| Streetlights

Environment

. ___ - iy
A | - -4 |
ue ; - loati Presnre temper
- - | [ I :

Eixovo. 14:Ilapddetyuo vrooovélov oviotitwv tov NGSI-LD uoviélov.

4.4 Movtéio minpogopiog yia to loTFeds

4.4.1 Teyvikn mpocéyyiomn yo TNV enitevén TS GNUAGIOAOYIKNG SLHAEITOVPYIKOTNTOG
Y10 mAaicwa tov €pyov loTFeds n teyvikn mpocéyyion ywo v emitevén Tng oNUOCIOAOYIKNG
SAeltovpykotTNToS Pociotnke otn vrdpyovcso Avon tov symbloTe mov meprypdoeton
TOPOKATO, EVO EUTAOVTIGTNKE TO VITAPYOV LOVTELO TANPOPOPING EVOMUUTMVOVTS OVIOAOYIES
v v kdAoym ovaykov g ‘E&umvng IIoAng. To tnv emitevén g onpocloAoyikng
dwadertovpywcotntog, to symbloTe Baciletor otov opiopd evog facticod poviélov TANpopopiag
(Core Information Model - CIM), piag ovroloyiog émov opilovtal ot facikéc ovioTTeS Kot 1
Bootkn TANpoPopia GYETIKA Ue TOLG TOPOVG (resources), TOLE EVEPYOTONTEG (actuators) Kot Tig
vanpecieg (services) Kol oTig omoieg Ba mpémel va Paciletor n eyypaon Kabe cuokevg 01O
ovotnua. To poviélo mAnpoeopiog tov symbloTe €yel oyediactel pe 6tdYo vo givol 660 To
YeVIKO yivetal aAld kot amd v GAAN vo givor 0660 Aemtopepéc ypeldletal. Emmpoobeteg
AETTOUEPELEG YO TIC OULOKEVEG UTOPOLV VO TEPLYPAPOVV  YPNOCIUOTOIDOVING HOVTEAL
TANPOPOpPiag cuyKekpléva yio pio TAatpopua (platform specific information models - PIMs)
v va wap€yel eveMEia 6T UEPLD TOV TOPAYOV TG TAATEOPUHOC. Q0TOGO, GTNV TPOGEYYIoN
avtn, Core Information Model with Extensions (Michael Jacoby, 2017), 6ia oo povtéia
TANPOPOPIOG TPEMEL VAL CLUUOPPDVOVTUL 6TO PACIKO HOVTELO TANpopopiag 6Tov opifovtal ot
Baoucég KAAOELG Kat 01 oYE0ELg HETAED TOVG KOt UTOPOHV VO, ETEKTEIVOLV TO LOVTEAO OLTO Yial

25 https://github.com/smart-data-models/SmartCities
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TIG OIKEG TOVG OVAYKES YPNOLLOTOLOVTOS amevdeiog Tig kKAAoelg avTéc 1 opilovToc VITOKANCELS
QVTAOV Y10 EMEKTAGELG TOL LOVTELOV GUYKEKPLUEVEG Y10, TNV TEPIMTOOT TOVS OTMG EMTPOSHETL
YopoKTNPLoTIKG (properties). Me tov tpoémo avtd to symbloTe mapéyel otic mAoTedpueg 600
TOmoVg SlaAgrtovpykOTTaG: Gueon olaAettovpykdtnta (out-of-the-box interoperability 1
aAlmg interoperability by standardization), 6mov kéBe TAatpdpua xpnotponotel (LEPIKMOG) TO
1010 Ae&1MOY10 Y10 Vo TIEPIYPAWYEL TIC GUOKEVEC TNG UECH TNG CLUUOPPOONG KOl GTOlYIoNG
(alignment) pe 10 CIM xou dwderrovpykotnto péc® avtiotoiylong (interoperability by
mapping) 6mov dVo TAATPOPUES XPNOLULOTOOVY dV0 TeEAEIMS dropopeTikd AeEdya (Tépa amd
10 CIM mov enekteivouv) aild cvoyetilovtal. ZTnv TepinT@on vt WIopel vao. oploTel pia
ovoyétion peta&d tov As&loyiov Toug (mapping) yio vo, LTopovV Vo KOTOVOOLV eTtpocheta
YopokTNpoTiKd (properties) mov opifovv pe Slopopetikd tPomo ota Aeihdyld tove. H
ovoyétion ovt) petald tov 6vo Ae&ihoyimv (alignment) amoBnkeveton kol a&lomoigitol 6to
symbloTe ywa tnv emitevén g droderrovpyodTnTog PETAED TOLG,

Awpopég otig ovtoloyies (ontologies mismatches) pumopel va copfodv oA Guyva akdpo Kot
oV Ol OVTOAOY{EG OV YPNGLUOTOOVVTIOL Ad KAOE TAATEOPLO KOADTTOLY TNV 10100 TEPLOXT|
evolapEpovtog, Kabmg pmopel N tagvopio (taxonomy) va agopd GAAo g0pog (scope) N faduod
Aemtouépelog (granularity) | umopei vo ypnoipomoteitaon 1 idto ta&vounon aidd o€ SOPOPETIKN
opoioyio 1 yYAdooa. H onuoaciodoyikr| avtictoiyion (semantic mapping) npocmadel vo AOGEL TIG
avavtiotolyieg opifovtag dNAMGELS KOl KOVOVEG YO TO A TO, 0EO0UEVE TOL eKPpAalovTal
YPNOUYLOTOIDVTOS L0 OVTOAOYIO LTOPOVY VO LETOPPAGTOVY GTOVS OPOVG UIaG AAANG OVTOAOYiaG.
Mo té€tola OMAwon 1| kavovog ovopdletar potifo avriotoryiog (correspondence pattern) ko
amoTeAElTOL OO Lo OVTOAOYiD TTNYNG KOl Uio OVIOAOYio GTOYOVL Kot KAmOlEg TANPOPOpPies
avtioTotyiog/ petacynuatiopon. Olo ta potifa avtictolyiog Tov £xovy TV idlo ovToAoyio TNYNG
Kot Tpooptopov pali oynuatifovv pa evBuypdppuon peta&d tov dvo ovtoroyumv (alignment).
[o avavtictoyyieg O6mov 1 petdppacn Oev eivar dvvar dev pmopel va  emtevyBel
SLOAEITOVPYIKOTNTO. ZVVETMDC, LOVO TO 0E60UEVO TOV LOVTEAOTOLOVVTOL Kol GTIG 6V0 OVTOAOYiES,
dMAadn €va VTOGHVOLO TV dVO OVTOAOYIDV, UTOPOVY VO, LETOPPACTOVV LE ACPAAELD LETOED
TOVG GE TOAAEG TEPIMTMOGELS.

Téhog, oto symbloTe mapéyeton o Best-Practice Information Model (BIM) mov givan pio €101km
katnyopia PIM to omoio kadvmtel kdmoleg meptoyEg evolapépovtog (use case domains).

O1 Baoikég vmpesieg Kot Ta eMPEPOLVS otoryeio Aoyiopkod tov symbloTe mov gumAékovton
oTNV EMTELEN TNG ONUAGIOAOYIKNG SIOAEITOVPYIKOTNTOG TEPLYPAPOVTOL TUPUKATM:

e Eyypoon moépov (resource registration): O ypfotg eyypdper pio véo GULGKELT|
otélvovtog aitnuo otov Registration Handler (RH), otoyygio Aoyiopikov otnv pepid
g TAateopuog (symbloTe cloud). Xta mhaicia Tov IoTFeds n eyypagr| tng cuokevng
amo Tov XPNoTN yiveTtan péca and to avtictoryo endpoint tov symbloTeAPI to omoio
TaPEYEL TO GUVOLO TMOV VANPECIOV Y1 Evov client, EVM 1| GUGKELT EYYPAPETAL KU GTN
Baom tov BaaS cvompatoc. Ecotepikd oto symbloTe n aAilniovyio fnudrov mov
akolovbgitoar ywoo TNV EVNUEP®OOT TV EUTAEKOUEV®V OTOWEI®V  AOYIGUIKOD
neprypaeetan otnv Ewdva 15Ewkova 6 (Jacoby, kat cuv., 2017). O RH eidomotel to
Resource Access Proxy (RAP) ov givat veevBuvo yio tnv Tpodcfact 6Tovg TOpovg 6T
peptd g mAateopuag kabmg kot To Monitoring 6Ttoygio AoyIGUIKOD oL TapoKoAlovOei
TNV KATAOTOOT) TV CUCKEVAOV TNG TAUTPOPLOG Y10 TIG AAAAYES KOl GTEAVEL O{TN O GTO
Registry vy v eyypaogn, Ooypa@n 1 TPOTOMOINGCYT 1TNG OULOKELNG OTO
Kevipwomomupévo ovotua (symbloTe Core) pe v cvokevn va avtiototyileton og
Kdmwolo and Tovg drabécipovg THmovg Topov wov opiloviatl oto CIM. XtV mepintwon
7oV ypnotponotgitol komowo PIM (to omoio £yel NN kataympnOei oto symbloTe péow
tov Administration GUI), To0 JSON avtikeipevo mov 6TEAVETOL TEPIEYEL ETUTAEOV KATOLM.
RDF meprypaen tov mdpov. To pivopa avtd otn cuvéyelo mpowbeital otov Semantic
Manager (SM) 10 omoio gA&yyel TNV €yKLPOTNTA TG TEPLYPUPNS UE Pdom TO HovTéLD
nov ypnoonoteiton (PIM/CIM/BIM). Xty mepintwon nov dev opileton kémoo PIM
emmpocBeta petatpénetor to JSON avtikeipevo kan oty avtictoyyn RDF meprypaon.
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H RDF meptypogn otn cuvéyeld KataAnyel kot amofnikedetar oto Search otoyeio
Aoyopikod. Téhoc, evnuepdvovior ta ototyeio Aoyopucod Core Resource Monitor
(CRM) and Core Resource Access Monitor (CRAM) mov mopakoilovBovv Kot
KOTOYPAQOLY TNV Aeltovpyio. TOv TOPOL kol TNV TPocPacn oe avtov. H yevikn
apyrtektoviky tov symbloTe kot ta empuépovg otoryeior AoyIopKOD EYOVV TEPTYPOPET
o710 mopadotéo I11.3.

symbloTe core

i

ARV ARV)

Cloud-Core Inteface

LY 8 7 10

3 4
NN Tl
NN N

Interworking Interface/API |

IS T- s N symbloTe-compliant platiorm
AV AR N
==
Registratlnn% 2 Aulhertlmtlm@ Resource E
Handler S>> & Authorization Access Manitoring
Manager (AAM) Proxy (RAP)

—‘ - 0 7 T

Eixova 15: Ecwtepixi emxorvavio petold aroryeiwv tov symbloTe vroovotiuotog yio v eyypopn loT wopov.

Avaxdioyn mopov kot xpnon SPARQL Query Rewriting: H avaxdloyn mopov
TOPEYETAL OO TIG KEVTPIKOTOUNIEVEG VTN PEGieg Tov Search otoryeiov Aoyloukod. Xta
mhaiow tov loTFeds n vmpeoia koieiton amd 10 avtictoyo symbloTeAPI endpoint.
Orav éva aitnpo amottel xpron query rewriting, To otorygio Aoyiopkov Search Kortalet
T1G LILApPYovoeg (amodnKevpéveg) cuoyETioELS (mappings) mov oyeTilovTal [LE TO ot
TOV YPNOTY. LT CLVEYELD, 1] unyovi avalntong (Search) tpowBel to epdTnua (query)
Kol TIG avtiotoyioelg (mappings) otov Semantic Manager (SM) (ntovtag va
Eavaypayel To epdTNUa e Bdomn Tig avtioTotyicelc. H unyovn avalftnong ekteleil ot
GUVEYELN TO, EK VEOV EPMTAUOTA TTOL TNG EXGTPAPTKAY a7t ToV SM Kot maipvel T Mota
Ue To amoteAécpata Ta omoio Eavamepvdel otov SM yia va, To. LETOQPACEL Kot v AdPet
TOL ETAVEYYPAPEVTO ATOTEAEGLOTO DGTE VO OTOVTIGEL TO EPATNLLO, TOV YPNOTI.
[IpdécoPacn ota dedouéva (Resource Access): H diemapn yio v mpoécPoocn ota
oedopéva Pacileton otig ovtotnteg mov opilovtar oto CIM ya tov kabopiopd tomv
URLs potifov mov mopéyer 1o RAP. Emiong, to poviého minpogopiag mov
ypnowornoteitan (BIM M PIM) xoBopiler ) doun tov avtikeyévov JSON (1o
observation) mov emotpépetor 610 URL. Kabmg omolodnmote PIM eivon enéktacn tov
CIM, 1o yopaktnpiotikd (properties) tov avtikeévov JSON mov opilovror oto CIM
elvar  xotovontd amd Tov omolovonmote. Omnolecdnmote GAleC emmpdobeTeC
mAnpoopieg (properties) oto PIM umopodv va ayvonbodv e mepintmon mov dev gival
EQIKTA 1 KOTOVONCT TOLG N VO HeTaPpacTtoly dote va touptdlovv oto PIM mov
ypnoyLonoteitan péow twv Piplodnkodv tov symbloTe (symbloTe Libraries).
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2NV TEPIMTOON TV OLOGTOVOIMV, KATd T dnuovpyio piag opocmovdiog propet va emideyel 1o
povtého BIM mov mapéyel to symbloTe g to poviého mov mpénet va ypnoiponombel g avty
v opoonovdio 1 va cupemvndel kot va gyypagel oto symbloTe omotodnmote GALo Koo
povtého TaAnpopopidv PIM mov Ba dievkoivver T1g cuvarhayés SeSOUEVOV Kot HETOOEOOUEVOV
evtog ¢ opoonovdiog kat givarl enéktacn tov CIM. H mpocéyyion g dakertovpyikdtnrog
HEC® avTIoTOlyIoNG dgv LIOGTNPILETAL GTNV TTEPINTTOOT TOV OLOCTOVIIDV OO TO GTOLYElN
Aoywopikod  dwyeipiong opoomovouwy  (compliance level L2) moapd poévo amd Tig
Kkevrpwomompéveg vanpecieg tov symbloTe (L1 core services). Edv ot Asttovpyucotntes g
EMKOPWOOTNG TOV HOVIEAOV OUOGTOVOIOG KOl TOL semantic mapping eivar emBountég, ot
TAUTPOPUES TNG OPOGTOVIi0G B0 TPETEL VAL YPNOUOTOLOVV TIC KEVIPIKOTOUNEVEG VIINPECIES KO
va avartuEovv TIg d1KEG Tovug mpocBnkes (plugins) yio tnv vwooTPiEn Tov semantic mapping.
Y10 mhaicta tov IoTFeds kGBe opoomovdio £xel T dvvatotnto gyypapng tov dukov e PIM
(Federation PIM) mov Oa mpémer to opdomovdo péEAN va axoilovBobv. To poviého ovtd
Katayopeital 610 cOGTNH Kol EMAEYETAL KATA TNV dNpovpyia g opoctovding. IThatedppeg
ov B€Lovv va ypnoiponocovy dtapopetikd PIM Ba mpénet va opicovv Tig avtictoyies HeTa&y
TOV eMBVUNTOV HOVTEL®VY (mappings).

4.4.2 Boaowo poviého mAnpogopiag tov symbloTe (CIM)

To Baocwd poviého minpopopiag tov symbloTe, Core Information Model (CIM), gaivetot otnv
TOPOKATO EKOVOL:

ResaaOeProgentyD 1

Time O in OWL (time:) ‘ " Resource Descri Format (rdf:)
Nitos //www. w30/ TR/ow Nitpy//www.w3.0rg/1959/02/22 rdf-syntar-nse

Basic Geo Voabu ‘ Schema (rdfs:)
Mt/ wow. .iwvmw 1 /rdf-schemon

b Oriclosyanguage o) |

XML Schema Definition (xsd:) |
Mt //www w3 org/J001/XMLSHhemas

|
i

Exova 16: To Paoiko poviéio minpopopiog tov symbloTe — CIM.

Mv//w- -xvn/

To CIM Baociletor otig ovtoroyieg SSN kat SOSA. H Bacikn ovrotnta tov CIM eivar o I1opog
(Resource), to omoio avikel o€ pio mhateopua (Platform). Emeito to Resource omoteleiton and
TIg Vo-0vToTNTEC Ynpeaoia (Service) kot Xvokevn| (Device), 1 onoia S10kAOdDOVETOL GTIS VTTO-
ovtotteg Asntipog (Sensor) ko Evepyomommcg (Actuator) tyg ovioloyiog SOSA.

Amd v SSN/SOSA ovtoroyia, To CIM daveiletan eniong Tig ovroTnTES:

- Observation: ovtOTNTO TOL TEPLYPAPEL L0 LETPNOIUN TOLOTNTO €VOG device, sensor,
actuator KA.

- ObservationValue: oviémra mov meptypapstl T1¢ TipéC (values) mov agopodv éva
Observation and £va device, sensor, actuator KA.

- Property: oviomnto. mOU TEPLYPAPEL £VOL TOLOTIKO YOPAKTNPIOTIKO oG GAANG
ovtotntog, m.y. €vog Sensor, 1| Device.
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Inuoaviikn emiong yie to CIM eivon n ovtomnta Location, m omnoio Pociletar oty
WGS84Location®® ovtoloyia. Ol oviOTNTEG AVTEG KO 01 GYEGELS HETAED TOVG GLVOYILOVTOL GTNV
TOPAKATO EKOVO.

owl: Thing

Location [ l - Property l * © ObservationValu ‘ - Dhsm Resource l

e

[ Bevice I [ WGS84Location ]

[{" Sensor l [ﬂ' Actuator l

Eixovo 17: Baoikég oviotnteg tov symbloTe CIM.

Ot mapandve ovtotnteg Tov symbloTe CIM Ba arotelécovy v Bdon yia Tnv dnptovpyio evog
EKTETAUEVOD LOVTEAOV TIATpOPopiag 610 medio epappoyng e ‘E&umvng I1oAng evidocovtog
oVTOTNTEG Kol amd GAAEC €VPEMG YPTOYLOTOIOVNEVEG OVTOAOYiec Yoo Smart Cities, énwc 1
SAREF4CITY.

4.4.3 Movtéha TANPOPOPING TIAOTIK®V TAATPOPUDV

Ymv evotnrta ovT Topovctalovion To. povtéda TAnpopopiag PIM mov ypnoiuomolodvtal oTic
VTOCTNPIKTIKEG TAOTPOpUES Smart Environment, Spotypal/Zastel kow UiTOP ot onoieg Oa
a&lomomBobv ota TAaicla Tov mAotikov Tov épyov loTFeds pe otdyo v emainBevon g
KAALYNC TOV OVAYKOV TOV TIAOTIKOV TAATQOPUDV OO TO EXEKTOUEVO LOVTEAD TANPOPOPIOG
tov loTFeds.

4.4.3.1 Movtélo [linpopopios Smart Environment

To povtého mAnpogopiag Tov cvotiuotog Smart Environment amoteleitor and 10 Poacikég
ovtotteg, 13 object properties, kKaBmg ko 2 data properties, ta onoia avaAdovtol akoAovdmg.
Amd 11 10 ovtdtreg mov €yovv oplotel Yo TNV ovioAoyia Tov cvothiuatog, ot 5 (Device,
Function, Measurement, Property kot Unit of Measure) ypnoipomomdnikoy omd tv ovioroyio
SAREF (Smart Applications REFerence), pe kémoteg mpoodnieg o emmAiéov arsbntmpeg mov
XPNOLOTO0VVTAL and TO TPOTEWOUEVO cvotnpa. Ot voloweg 5 oviotnteg (Wireless Sensor
Network, OpenWeatherMap API, Cloud, Event kot Smart Environment UI) dnpovpyndnkov
Baoel TV oYESOCTIKOV AVOYKOV TOL GUGTILOTOC.

[T ovykexpéva, ot kKOpieg ovtdTNTES OV OpioTNKAV Yo TO cvotnua Smart Environment,
KaOdC Kot 01 HETOED TOVG GLOYETIOELS, TAPOVSIAloVTaL Kol TEPTYPAPOVTOUL ¢ EENG:

1. SAREF:Device: oviomta mov Teptypapel OTO100MT0TE GLGKELT TOV GLGTNUATOG. 1o
ovyKekppéva, to ovotnuo Smart Environment mepihapfdver povo éva chvoro
awontipov, omdte ypnopwomombnke poévo m vmokAdon «Sensor», opilovtog 4
SLPOPETIKOVG TOTOVS aucHnTpwv (temperature sensor, humidity sensor, air quality
sensor kot light sensor). EmumAéov, ka0e aicOntipag tov cvotiuatog £xel oG Pactkn
Aertovpyia (has function) ™ Myn HETPNCEDV 0O TO TEPIPAAAOV TOV, EVD AVTIGTOLYO
Kk@0e ocvykekpyévog TOHmog alcOntnpa Aaufavel Eva CUYKEKPIUEVO TUTTO UETPNONG
(measures property).

2. SAREF:Function: ovtétnto, oV Teptypaeel T Acttovpyio wov enttedel kGOe cLOKEVT
Tov ovotnuatog. Ilo ovykekpyéva, emewdn to ovotnue Smart Environment
YPNOYLOTOIEL GLOKEVEG V1o T AyYn HETPoE@V and To TEPPdArov, ypnoipomombnke
puoévo 1 vrokAdon «Sensing Functiony». Kéfe Aettovpyio Aappdaver pio cuykekpiuévn
nepiPariiovtikn Tun (has sensing range) Kol oyeTileTal HE €VO GLYKEKPIUEVO TOTTO
awcOnmpa (has sensor type).

26 http://www.w3.0rg/2003/01/geo/wgs84 pos
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3. SAREF:Measurement: ovtotnto. mov oyetiletal pe v TR ™G HETPNONG OV
Aoppévetor amd «ébe oawoBnmpa ToL cvomiuotog Smart Environment. [T
CULYKEKPLUEVE, KEOE TN €xel o GUYKEKPLUEVT pLovada LETpnong (is measured in) Kot
oyetileTon pe po ouyKekpuévn W1otnto (relates to property).

4. SAREF:Property: 1516tnta mov oyetiletan pe tov tHmo g AapUPavopevne HETpnong.
Kabe pérpnon mov Aappdvetor amd Toug aisHnTHPEG TOV GLGTHIATOS CLAAEYETOL 0T
éva ovykekpyévo owoOnmpa (is collected by device) xou oyetieton pe pia
ouykekpluévn pétpnon, inferred omd v KAdon «Measurement» (inferred object
property relates to measurement).

5. SAREF:Unit of Measure: oviémnta mov oyetiletor pe n povada HETPNONG TNG
Aoppavopevng Tiung.

6. Wireless Sensor Network: ovtdmto OV YPTCULOTOLEITAL YIOL TV TEPLYPAPT] TNG
Aertovpyiag tov Smart Environment. I[Tio ocvykekpiuéva, eivar m ovtdétnra mov
emkowovel 1000 pe 1o «OpenWeatherMap API» ywo 1t ovAloynq emmAéov
TEPPUALOVTIKOV TWWDV (requests data from) 660 Ko pe 1o «Cloud» yia tnv amobrkevon
TV dedopévav (stores data to).

7. OpenWeatherMap APIL: ovtotmto mov oyetiCetoar pe to OpenWeatherMap. H
OUYKEKPIUEVT KAdoT mepthapPdver povo pio wdtta, 1 omoia oyetileton pe v
emkowovia pe to «Wireless Sensor Network» (established communication) ywo. v
napoyn emmpochetwv mepiPorioviikav Tipodv (wind speed, CO, NO2, SO2).

8. Cloud: ovtétnTo TOL OVOTOPIOTA TO 0TODETNPLO TOV cLeTAHOTOE Smart Environment.
Mo ovykekpyéva, mepthapPdvel 1010Teg TOL GYeTilOVTOL UE TNV OmoONKeEVOT TOV
dedopévav mov apéyoviat omd to « Wireless Sensor Network» (inferred object property
stores data from), KaBdG Kol e TNV ENeEEPYAGIN TOV SEOOUEVOV QVTMV Yo TNV EE0y@YN
povtéhov Tpoyvmong (offers prediction for). TELOG, OTOCTELAEL TOL AMOTEAEGLLOTA TOV
Tpoyvdcemv oto «Smart Environment Ul» yio anewcovion (sends prediction result to).

9. Event: ovtémrta mov meptiapPavel ta Hoviélo TPOPAEYNG KOTNYOPLOTOUEVE OV
YEYOVOG (TMPOYVMOT KOIpOo», TPOYVMOOT TOWTNTOG 0épo kot TpOPAeyn pickov
EKONAMONG TLPKAYLHG).

10. Smart Environment Ul: ovtotnto mov oyetiletal pe ) SEmapn TOL YpNCULOTOLEiToL
amd T0 cvomue tov Smart Environment yio TV OTEKOVIOT TOV OTOTELECUATOV
TPOPAEYNC TV povtédwv. Alabétel povo pio WotnTa 1 omoia eivon inferred amd to
«Cloud» (inferred object property receives prediction result from).

H yevim ewdvo, g ovtoroyiag tov cvotiuatog Smart Environment mopovcialetal oty
Ewova 18 mov axolovBel. Ot SlokeKOUUEVES YPOUUES QPOPOVY GUGYETICELS VTOKAAGEMV.
Emumiéov, ov Baocikéc oviomteg TOv cLGTAUOTOC mopovcstaloviol pe YoOAGllo ypduo, ot
VTOKAGGELS [E KITPIVO, EVD Ol VTOKAGGELS TNG VTOKAGOTG «Sensor» [E YKPL.



IoTFeds (T2EAK-02178)

I12.1

{ Humedity Sensor
| Air Guatity Sensor |
Subciass of A
Temperature Sensor ! o

A Sunciass of
& .

Subclass R ™ :
o Subciass o Light Sensor |
Sensing Function has fun Sensor i
\ Subciass of
Eubclass of S - e dala 1o
X otans data by
..‘1 P meazwes propery
Function
has senscs ype W s 'S
a8 SEnRing Tange -~ by S \
| “.I \  requesis data from
; \
- \ \l\
i \ rap
| med-aeTime @—nas lmestamy—  Measursment . Propatty - L S me::“m
. Suiclaes of
ot 5
s_.nﬂi;s o F \ Light
5 measwred in * ! "._ " L
Temparaturg ; Subciasy of o "'"";'v-' a
* Subcliam of ;3 |‘\
: .
~ - Unitof Measure . Mzs
Subckyss of Sibctuss of okl o
Humidity Unit 7
4 3 Wuminance Unit
" .
s T Subdtast ol e of .
i " has value
sands prediction
sl i
- Temperature Uit o x5t loat |
ull |
N prechon 3¢ / HCares padihon
; rasul Fom
has value T | |
s vatr i
' ' /
x5 Boat e R Eant
) - v Smart Environment
Sibcisset Bl ul
: Subciass of
Weather Forecast H N
Subcise of .
H Fire Risk
Pas vaue
i AQI Forecast
wgd fioat has value
has vae x5t foat
v
wsd ot

Eixovo. 18: Ovroloyio tov ovotiuotog Smart Environment faoet e ovioloyiog SAREF.

Téhoc, otovg mivokeg mov axoAovBovv mapovolalovtal avaALTIKE Oleg Ol 1O10TNTES TOL
ovotiuoatog Smart Environment. ITio ovykekpuéva, o Ilivakag 3 meprloufdaver 6Aeg Tig
GLGYETIGELS TMV OVTOTHTMV TOV GUGTHIOTOS TOV oVOADON KOV Topamdve.

ITivaxog 3: Object properties yio. to obotnuo. Smart Environment.
Object properties

Name [ Domain________[Range | Inverseof

has function Sensor Sensing Function -
measures property Temperature sensor ~ Temperature =
Humidity sensor Humidity
Air Quality sensor PM2.5
Light sensor Light
sends data to Sensor Wireless Sensor obtains data by
Network
has sensing range Function Measurement -
has sensor type Function Property -
is measured in Measurement Unit of Measure -
relates to property Measurement Property relates to
measurement
is measured by Property Device -
device
requests data from Wireless Sensor OpenWeatherMap -
Network API
established OpenWeatherMap Wireless Sensor -
communication API Network



IoTFeds (T2EAK-02178) I12.1

stores data to Wireless Sensor Cloud stores data from
Network

offers prediction for  Cloud Event -

sends prediction Cloud Smart Environment receives prediction

result to Ul result from

Avrtictoya, o Ilivakag 4 mopovcialer ta data properties tov poviéAov TANPOEOPING TOL
ocvotiuatog Smart Environment. Ot cuykekpipuéveg 1010tteg eivorl dVo Kot meptiapfavoovy v
«has valuey, mov oyetiletal 1060 e OAEG TIC LETPNOEIS TOV AdpPfdvovtal arnd Tovg asOnTipeg
TOV GLGTNHUATOG, OGO KOl e To TPOPAEmOUEVa YeYOVOTa, Kot gtvan Tipnég tomov float, Kot v
«has timestamp», 1| OTO10L LTOSGEIKVVEL TN YPOVIKY OTIYUN ANYNG KABE PHETPTIONG Ko Eival TOTOL

dateTime.
ITivaxag 4. Data properties yio. to abotnuo. Smart Environment.

Data Properties
[Name | Doman [ Range

- float
Measurement dateTime

4.4.3.2 SpotyPal/Zastel

To povtého mAnpoopiag g mhateopuog SpotyPal/Zastel eivar Paciopévo otig ovioroyieg
Semantic Sensor Network (SSN) kot Sensor Observation Sampling Actuator (SOSA). Ot
eEMTEPIKEG OVTOTNTEC TPOEPYOUEVES OO TIG OVTOAOYiEC aVTEG eivat o1 eENc:

Sensor
Observation
Result
Property
Platform

Ot Poowkég eomtepikéc ovtotnteg ol omoieg oyetiovior dpeco pe MV TAATEOPUA
SpotyPal/Zastel, etvat o1 axdAovBec:

e Domain: Mg tov 0po 0wt avoamapictatol ) ovtotnTo 1 onoia a&lomotel TNy TAatdpua
SpotyPal/Zastel, mpokeiuévov va €xel otn o1d0eon TG TIC SLOYEIPIOTIKES AELTOVPYiEG
OmOG emiong Kol TIG AELtovpyieg mov a@opolV Ty mopaymyn dcdouévev omd loT
ovokevés. IIpdkerton otnv ovoia v 10 medio ypriong tov SpotyPal/Zastel, wg éva
emmpocero, apnpnuévo erinedo loT Acttovpyidv.

e User: H ovtomto avtf avamaplotd yevikd tovg ypnotec evoc Domain ot omoiot
GUVOEOVTOL [LE TIG OLOYEIPLOTIKEG AEITOVPYIEC 1) AELTOLPYIEC VTTOSOUNC Y10 TO VITOKEIUEVO
0T diktvo. Ot ypnoteg avtoi dokpivovton pe Bdon Tov poro Tovg, e Tov kdbe poAo va
elval EMPOPTIoUEVOG Le GuykeKpLuéva kabnkovTa péca oto mAaicto tov Domain, ta
omoia apopolhV AEITOVPYIEC OTWE M JLAYEIPION CLOKEVAOV KOl TPOGONKT VEDV XPNOTDV.

e Owner: H ovtoémta auti) omotundvel Tov ypnotn ekeivov o onolog etvar vrevbBuvog yia
) Swyeipton twv cvokevdv (Things) ol omoiec cuppeTéYoVY GTO VITOKEILEVO diKTLO
IoT evog Domain. ITio cvykekpipéva, Evag Owner €xgt T dSuVOTOTNTA VA EYYPAVYEL VL
véo Thing, va, 10 evnuep®oel Kot vo o dtaypayel. e ke Owner avikel £vo, VTOGVVOAO
amo to, cuvoAlkd Things mov Teplapfdvovtarl 6to Domain, Kot GUYKEKPIUEVO AVTA TO
onoia €xet eyypayel. Emnpdceta, o Owner pmopet va opyavaoet ta Things og Aoyucég
OLLAdES, TOEVOUNUEVES LEPOPYLKCL.

e DomainUser: H ovtomrto ovt avamoplotd £vay  ypfotn O Omoiog EmLTEAET
SLOEIPLOTIKEG AELTOVPYIEC TAV® OGTOLG VTOAOITOVG YpNoteg €vog Domain. Eivow
vevbuvog yuo v gyypoen tov Owners tov Domain, 6nwg eniong kot tov Clients.
Emumiéov, &xetl duvatdtnreg 0nmg 1 Saypapn evog Client.

e DomainManager: Mg v ovioTTO 0VTH OTOTUTAOVETAL O JLAYEIPLOTHG €vOg Domain.
[Ipdkertar yio. Tov vyYMAOTEPO 1EPAPYIKA pOAO €vTOS Tov Domain. O DomainManager
UTOpElL Vo, EKTEAECEL, TEPAY TV AEITOVPYLDV TIC OTTOiEG EKTEAOVV Kot 01 DomainUsers,
emmpocheteg Aettovpyieg mov apopodv 6to Domain cvvohwkd. Tétoleg Aeitovpyieg
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glvar, yuoo mopddetypa, m oaypaen evog Owner 1| evoc DomainUser, 1 1 aAhayn
TOPOUETPOV Agttovpyiog Tov Domain.

o  Admin: H ovtotnto avtn meptypdeet Tov dtoyelploth g mhateopuog SpotyPal/Zastel.
AvTog glvar Kol 0 VYIGTOG POAOG YO TNV TAOTEOPUA, Kot £XEL OKaimUa 68 AEITOLPYiES
ot omoieg vmepPaivovv Ta Opla egvog poévo Domain, oe avtifeon pe OAovg tovg
VILOAOLTOVG YPTOTES.

e Thing: Me tnv ovtOTNTO OVTH OVOTOPICTOTOL OTOONTOTE GLOKEVT AduPdvet
UETPNOELG OTO TAIG10 Agttovpyiog Tov vrokeipevov dktoov loT. Eva Thing umopei va
elvar éva SpotyPal, éva beacon, éva smartphone, kdmowo opéoiun cvokevn 1 dArov
€ldovg cvokev.

e (Client: Avti 1 OVTOTNTO OTOTVTIOVEL TOVG YPNOTES EvOC Domain o1 0oiol cuUUETE OV
o€ dwudpaoelc pe ta eyyeypappéva Things tov Domain. Mo mapdderypa, eivot odnyot ot
omoiot kaTé)ovv cuokevEg SpotyPal kot GLAAEYOLY KuKAOPOPLOKE dESOUEVA, 1) KATOLOG
acBevn|g 0 omoiog Popdiel GLGKELY] Yol LETPTON KAPOLOKDV TOAUMY. XNUELOVETHL OTL O
Clients eivan dtapopetikoi and Tovg Users, vrd v évvola 0Tt dev ekTELODV AE1TOVPYiEC
070 eninedo Tov Domain, mwapd pévo ) dddpacn pe ta Things. Tovg Clients pmopovv
va gyypayouv kat vo dtarypdyovv ot DomainUsers 0nwg eniong kot o DomainManager.

e SpotyPal: H ovtotnta avt anotundvel Tig cuokevéc SpotyPal ot onoieg pmopodv va
ypnoomonBovv kol g éva €id00og acntipwv, cvAléyovtag dedouéva OTmG Yo
TopAdEy O 1) TOTODEGIN 1) 1] TOYDTNTO, TOV OYNUATOG GTO 0010 £X0VV TOoTOOETNOEL.

2V mopoKAT® eKOVO amEKOVICETOL GUVOMK(A TO GYNLO TOL LOVTEAOV TANPOQOPIag Yio TNV
mhotedpua SpotyPal/Zastel.
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Eixova 19: Xovoliko cynue tov poviélov minpopopiog Spotyﬁ/Zastel.

2TOV TOPOUKATO TIVOKO avaypapovTal 0l GUCYETIGELS HETOED TOV OVIOTHTMY TOV LOVIELOL
TANPOPOPIOG TOV TAPOVGIAGTNKE TOPATAV®.

Iivaxag 5:Object properties yia to obotnua Spotypal/Zastel.

Object properties
Mm_

hasMember Domain Admin
DomainManager
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interactsWith Client
belongsTo Thing
hasObservation Sensor
hasResult Observation

hasObservedProperty  Observation

I12.1

DomainUser

Owner

Client

Thing -
Owner -
Observation -
Result -
StartTime =
EndTime

Direction

StartDate

EndDate

Radius

Latitude

Longitude

StartSpeed

EndSpeed

Y1ov enduevo mivoka mapovoidlovrar ta data properties Tov pLovIELOL TANPOPOPING

Ilivoxag 6: Data properties yio. to ovotyuo. Spotypal/Zastel.

| Name | Domain | Ramge

4.4.3.3  Movtéio Ilinpogopios UiTOP

Double
DateTime
Time

Y10 mhaicwa tov épyov loTFeds n mhatpopua UITOP cvupetéyel pe dbo verticals g é&vmvng
woANG (Smart City), tov €é&umvo potiopd (Smart Lighting) kot thv €é&vavn otdOuevon (Smart
Parking). Kor ta 000 verticals Paciovtotl oe éva kowvd poviého minpogpopioag (ontology), o
UiTOP povtéro, mov kokvmrel v £Eumvn oAn (Smart City). 1o HOVTELO TOL XPTCLLOTOEITOL
OMEG Ol GVOKEVEC UOVTEAOTTOLOUVTOL UE TNV ovToTNTo devices mov aviKouv G€ KAmTOol0 TOTO
oLOKEVNG, device type, Kol EVIUEPDVOVV KATO100G TOTOVG LETPHoE®V, measurement types Omwme

(QOIVETOL OTO TAPOKATWD GYNLLOL.

Vertical

Vertical

Ewova 20: Baoikés oviotntes oto poviélo minpopopiog tov UiTOP.

Ye kdBe vertical avtiotoyyel Evag apBpoc and Devices. H minpopopia oyetikd pe Tov Katoyo
NG GLOKEVTG, tenant, kabopiletar katd v katoydpnon Tov device oty TAUTEOPUQ.
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Xe kdéBe vertical vmhpyovv Kol €EEWOIKEVUEVEG OVTOTNTEC. XTNV TEPITTOON TOL £ELTVOL
QOTIoUOV, o1 e&E101KELEVEG OVTOTNTEG Y10 T devices glvan evdekTikd: To pillar kot o controller.
Ymv mepintoon g EEumvng otdbuevong, ot e&eldikevpéveg device ovtotnTeg eivatl EVOEIKTIKA
1 GLGKELT MGONTHPAG e dSVVATOTNTA AVOYVAOPLONG TOV GTAOUEVIEVOL OYT LLALTOG.

4.44 Movtéro mAnpogopiag loTFeds

SOUemVa [E T ToPAmdve, To Lovtélo TAnpogopiag Tov IoTFeds omotedeiton amd OAeg TIg
ovtotnteg mov omaptilouv 10 symbloTe CIM povtédo (pe Tic Pactkdtepeg va. elval avTéC Tov
TEPLEYPAPN KAV TPONYOLUEVAG), e TPocOnKeS Yo trv E&umvn T16AN kou dtadettovpykdTnta e
Ao tpdtuma. To povrého minpopopiag loTFeds £xet kataywpnbei oto symbloTe vwocvoTn o
tov loTFeds kot amotelel enéktacn tov vdpyoviog poviehov CIM pe T mpoohnkeg mov
TEPLYPAPOVTOL TAPUKAT®.

INa v enéxtaon tov symbloTe CIM poviéhov pe oyetikég ovtdtnreg mov eugavioviol ota
povtéha tov SAREF kot NGSI-LD mov givol o o Kovivd Kol YpnoULOTOIouVToL EVPEMG
e€etalovtal o1 opo1OTNTEG KOl S10POPEG GTOV OPIGUO OVTOTHTMOV TOV VITAPYOLV OVAUESO GE
avtég kot oto symbloTe CIM povtédo.

Avrieroiyion symbloTe CIM ka1 SAREF
¥10 TAOIGL0 OVTO, EVIOTICOUE TIS TOPUKAT® OVTOTNTEG OV amoteAovv uépoc tov SAREF
povtéhov kot gppaviCovtor tavtdypova Kot oto symbloTe CIM:

o Device. Qg saref:Device opiletar pio cuokevn, n omoia ivol oyedl0GUEVT Va. ETITELEL
kdmoto épyo (Ewova 12). Opoiwg, wg core:Device oto symbloTe CIM opilovue éva
avtikeipevo mov oyetiCetor pe v kataypoen pio pétpnons. Q¢ 110TnNTEG TOL
core:Device opilovtar ou: name kot description (Ewkdva, 16), eved awtég Tov saref:Device
elvar ot hasDescription, hasManufacturer, hasModel. Kot oto 600 povtéia
TAnpoeopiog 1 oviomnta Device €xel oav VT0-0vTOTNTES TIg Sensor kai Actuator.

o Sensor. Qg saref:Sensor opiletat o GuoKeLN, 1 OTTOTA AVIYVEDEL KO OVTATOKPIVETAL GE
YeYOVOTO. 1] OAACYEC TTOVL EVTOTILOVTOL GTO PLGIKO TTEPIPAAAOV, OTMOC Y10 TAPADELY L0 TO
Qmg, N Kivnon, n Beppokpacia, kKAw. To symbloTe CIM divel 1310 0piopd TNV OVIOTNHTA
Sensor (Kotr mpoépyetan omd tnv SSN ovtoAoyio), kot Owbétel Tig 1010TNTEG
hasObservation kot observesProperty, mov tnv cuvdéovv pe tig ovtotnteg Observation
ko Property avtictoiymc.

o saref:Actuator. Q¢ saref:Actuator opiletor évo €idog Device, to omoio &yet ™V
duvatoTTa Vo EAEYEEL Evav UNYOVIGHO 1 VO GUOTNHA EKTEAMVTOS pia Agttovpyia. O
910 opropdg woyde ko yia To core:Actuator tov symbloTe CIM, tov onolo daveileTon
amd v ovioloyio SOSA, kar dbéter emmAéov v 1010t hasCapability, yio va
dimaoel v axpPn Aettovpyio Tov core:Actuator.

o saref:Property. Qg saref:Property opiletor 1 modTnTo VOGS YOPAKTNPIOTIKOD 1 MG
Wwottag, n omoia umopei va petpnOei. Opotog etvar kot 0 0pIGprog Tov core: Property
nov opiletor oto CIM, ko eivar davekn ovtdtra and v ovroroyia SSN. Qot600, 1
dtapopomoinon petald tov dVo ovrothtov éykertal 6to OTL To cim:Property opilet
emmA£ov oav 1O10TNTEG TO name kot description.

o saref:Measurement. Q¢ saref:Measurement opiletot 1 peTpRoNn T EVOC
saref:Property, evd emiong ovvdéetar pe v ovtdtra saref:UnitOfMeasure, péom g
Wwotntog sarefiisMeasuredIn (Zynquo 4). Zmv 0o Aoyikn, 1 avticToyn ovtdTnTe TOL
symbloTe CIM eivor m core:ObservationValue, mn omoie ocuvdéeton pe TNV
core:Observation, péow g hasObservationValue.

o saref:UnitOfMeasure. Qg saref:UnitOfMeasure opiletar 1 ovtotnTo. OV 0QOPY TO
TPOTLTO UETPNONGS L0 TOCOTNTOG EVOG YapaKTNPLoTKoD 1 vog Property. H avtictouym
ovtotto oto symbloTe CIM eivor 1 core:UnitOfMeasurement, 1 omoio. €KT0G TOL
OVOLOTOG KOt TG Teptypaon|g (name, description avtictotya) opilet kot to symbol cav
emmAL0oV YapoKTNPoTiKd oxéong we tnv saref:UnitOfMeasure.
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INa tic ovidtteg exeiveg mov mopovotdlovy opodTNTeS HETAED TV povtéAwv saref,
saref4city kot symbloTe CIM (ovykekpipéva yia tig ovtotnteg Device, Sensor, Actuator,
Property, Measurement kot UnitOfMeasure), mpaypatoromdnkoy SnADGCEL, TOV TOTOV
rdfs:equivalentClass 1} rdfs:subclassOf, dote va SnAdcovpe pnTd 1I6OTILES OVTOTNTES, 1) LTTO-
ovtomteg avtictoyya. [apaxkdtm, akolovbel éva amdcmacua Tov HovTEAOVL TANPOPOPIag
OV OMOTLTAOVEL TI TOPATAVEO avTtioTtolyieg petaldy tov saref kot tov symbloTe CIM
LLOVTEAOV.
$##%¥ htops://wiid.org/sareffDevice

saref:Device owl:equivalentClass core:Device

#%#% https://w3id.org/saref#S5ensor

saref:S5ensor owl:equivalentClass core:Sensor

$### https://wiid.org/sarefihctuator

saref:Actuator owl:equivalentClass core:Actuator

#%#*% htrps://w3id.org/saref{Property

garef:Property owl:equivalentClass core:Property

#%% https://w3id.org/saref#Unit0fMeasure
saref:Measurement owl:equivalentClass core:0bservationValue

##% https://wiid.org/sarcef#Unit0fMeasure
saref:Tnit0fMeasure owl:equivalentClass core:UnitOfMeasurement

Exova 21: Avaoroiyieg saref-CIM oto tedio poviéio minpopopiag.

Téhog, amd to povtédo sarefdcity ewcayetar m ovidotnta city. v Euova 22 divetar 10
OTTOCTOG O, TOV LOVTELOL TANPOPOPING TOL UTOTVTIMVEL TV ELGOY®OYT TNG VED OVTOTNTOS.

o City: ovtotta mov oyetiletal pe TV €vvola NG TOANG Kal EIGAYETOL 0d TO LOVTEAO
minpogopiag sarefdcity. H oviomto sarefdcity:City kAnpovouel amd Tig ovtdtreg
geosp:SpatialObject kot g geosp:Feature, tov povtéhov mAnpoeopiog Geosparql
(http://www.opengis.net/ont/geosparql ).

3 i Y i iy Yy i i
4% City definition.
FRRFRF R4S ARARARARARA AN

b¥% https://w3id.org/def/sarefd4cityfCity
:City a owl:Class ;
rdfs:comment "A city is a large human settlement (https://en.wikipedia.org/wiki/City)"@en ;
rdfs:label "City"@en;
rdfs:subClass0f saref4city:AdministrativelArea;
rdfs:subClass0f core:Location,
[ cdf:type owl:Restriction ;
owl:onProperty cCoOre:name
owl:onDataRange xsd:string ;
owl:gualifiedCardinality "1"*“xsd:nonNegativeInteger

[ rdf:type owl:Restriction ;
owl:onProperty core:description ;
owl:minQualifiedCardinality "0"*"xsd:nonNegativelnteger !
owl:onDataRange rdf:langString

1

Ecova 22: H ovtomyro, City 1o teAio pHoviédo minpopopiog.

SZOUE®VO AoV e TNV TOPaTdve PeAETN TV avtioToliov petald saref ko sarefdcity pe to
symbloTe CIM, to symbloTe CIM eumiovtiletal pe v €160y®yn M OVIIGTOIYION TOV
ovtotNTeV 0mo To sarefdcity 1 saref OTmG TEPLYPAPTKE TAPUTAV®.

Avrieroiyiony symbloTe CIM xait NGSI-LD

Té\og, otV mpoondOeta enéktoong tov symbiote CIM poviélov, 1 yprion tov povrédov NGSI-
LD dev kpibnke epiktn, kabdg o1 MNADCES aVTICTOL®MV UOVIEA®V TOPOLGLAL0VY POCTKEC
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dwpopés oepromoinong (serialization). Qotdco, peletOnkov mapadeiypoto yoo TV
avTIoTOlYI01 HETOED TV OLO OVIOTHT®V, KATOW Ot0 TO. OToio TOPOLGLALOVTOL TOPUKAT®.
Yvvenmg, 1 pebodoroyio semantic mapping umopei vo alomomBel yio v avrioToiyion
LOVTEL®V TANPOQOPIag TAATQOPU®V (1] KOl OLOCTOVILMV) ToL akoloLBoVV To poviého NGSI-
LD pe 1o povtéro tov loTFeds ywo v enitevén by-mapping dtaiettovpytkdtnrog.
To povtého NGSI-LD yia v éEvmvn otdfuevon KoADTTEL o YKApo omd use cases yio To
mbavd cevdpla otdBuevong oe o £Eumvn wOAN. Onwg eidape mapordve, opilovror mévte
dwpopeTikd  povtéha  ywo to Smart Parking. Xvykekpyéva 10 OffStreetParking,
OnStreetParking, ParkingAccess, ParkingGroup kot ParkingSpot.
Ed® Ba mapovcidcovpe Tig aviiotoryieg peta&d tov povtéhov NGSI-LD yia to ParkingSpot ko
tov Bactkod poviéhov CIM tov symbloTe.
Ta Bacucd kot cuyypovog voypemTikd tedia Tov ParkingSpot givar ta akdiovba:

- id

- Dpe

- location

- status

- category

- refParkingSite
To ParkingSpot pmopei va. avtiotoynOei oto medio core:Location, 1 va. dniwbel cav subclass
avtov (rdfs:subClassOf core:Location). Me avtév TOV TPOTO WITOPOVUE VO EMITOYOVUE TNV
OVTIGTOLYI0 TOV EXUEPOVE TESIMV TOL HOVTELOV.
Yvykekpyéva, 10 id, T0 omoio amotehel Eva EEY®PIOTO AVOYVOPIGTIKO TNG TEPLYPUPOUEVNC
ovtotToG. avtiototyiletal oto nedio , id Tov core:Location tov symbloTe CIM povtérov.
¥10 NGSI-LD povtého €€ ’opiopod to medio type maipvel v tiun ParkingSpot. E@dcov 10
ParkingSpot dnAwOei mg core:Location, vapyel Eva TPoOg £ve, AVTIGTOLYIO.
To location medlo eivor oe geoijson popen (kartnyoplomoinom), Kot OSéxetar 0600
TOPOUETPOVS/CUVIGTMCES Y10 YEOYPUPIKO UNKog Kot TAdtog avtiotorya (longitude, latitude).
Avtictoyo, o symbloTe CIM dwbéter v oviomta WGS84Location, mov Swnbétel ta
poavapepBEvTa TESIN-GUVIGTMOGEG KOOMG KOl aVTO Y10l TO YE@YPAPIKO VYOUETpO (altitude).
>10 NGSI-LD 710 medio status pmopet va deybei t1g axodlovbec fixed tipég: “closed”, “free”,
“occupied”, “unknown”. Ovclactikd T0 ®Edio avTd cuvdvaletan pe 10 medio refDevice Tov
ParkingSpot povtélov, 1o omoio pmopet vo amodobei oto symbloTe povtédo cav vTo-ovidTTa
evog Sensor (yio vo pmopet va déxeton observations) kot £vOg actuator, MGTE VO LTOPOVV VO TOV
amodidovton Capabilities (on, off, free, occupied wAm.). To medio category tov NGSI-LD
LOVTELOL TTEPLYPAPEL TO €100G TOV oNUEiov 6TAOUELONC Kot UTopel va Thpel Tnv Tiun “onStreet”
N “offStreet”. Opmvopo medio status kor category €xovv poviehomowmBel yio T0 HOVTEAO
mnpoeopiog Tov [oTFeds, dote vo avtavakid avtég TIc TANPOPOPIES, HE TNV dopopd OTL
opifovtal oav string kot dgv emOEXOVTAL CUYKEKPIUEVES TIUES 0TS 610 NGSI-LD povtélo.
Té\og 10 refParkingSite, T0 0moio TEPLYPAPEL (0L TNV EVPVTEPNTEPLOYN, | OO0 EUTTEPIKAEIEL
noArdParkingSpot. Emopévemg, oto poviého pog evtdéape pa ovtétnra pe v 0o ovopacio
(refParkingSite), n omoia cuvdéetatl pe v ovtotnta ParkingSpot péow tov object propery
hasParkingSpots (Ewcova, 16).
INo vo Kotaotel To caeng 1 ovIloToiylon TV EMPEPOVS TEdimV HETAED TV SO LOVTEA®V,
napakdto mapovctblovrar dvo mapadeiypoata tov NGSI-LD ParkingSpot kot tov symbloTe
CIM (o€ mpmdTO GTASI0, TPV TNV OVTIGTOLYICT) TOV UOVTEADV).


https://github.com/smart-data-models/dataModel.Parking/blob/8a736b2fcbe4c9986a21804f37ab2078bb2a14dc/ParkingSpot/schema.json
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{

"id": "santander:daociz_welarde_1 5:3",

"type": "ParkingSpot”,

"name™: "A-13",

"location™: {

"type": "Point",
"coordinates™: [-3.80356167695194, 43.46296641666926]

I

"status": "free",

"category”: ["onStreet"],

"refParkingSite"”: "santander:daciz_wvelarde_1 5"

h
Ewcova 23: Hopaderyuo evog NGSI-LD ParkingSpot oynuazog.
{
"@id" : "http://www.symbiote-h2020.eu/ontology/platforms/Platforml/location/santander:daoiz velarde_ 1 5:3%,
"@type” : "core:WGS84Location”,
"name” : “A-13",
"description”™ : "onStreet”,
"alt™ : " ",
"lat™ : "-3.88356167695194",
"long™ : "43.46296641666926"
|3

Eixovo 24: Hopaoeryua evog symbloTe CIM Location.

[Iépa and avtd ta Pacud tedio, To ParkingSpot povtédo opilet kot ta axdAovBa: width, length,
refParkingGroup ot timelnstant. Ta medio yio width kon length, ta omoia opifovv To TAdTog Ko
unikog ¢ Béong otdbuevong avtictoyya, Oo pmopovoav vo dAmbovv emekteivoviog To
symbloTe CIM povtélo kot OmAdvTog To cav TumoL core:Property (cuykekpipuévo g
rdfs:subClassOf core:Property). To refParkingGroup, 1o onoio vrodnidvel o cuotdda Bécemv
otabuevong, Bo pmopovoe va elombei pe 1o core:WKTLocation tov CIM, kot téhog to
time:Instant vmapyer cav ovtoétnra Mo oto symbloTe CIM, a@od ecdyetor omd 10
time:ontology?*’.

Y10 mhaioto, tov NGSI-LD povtédov yo tnv €€umvn TOAT, VIGPYOVV KoL LOVTELD TANPOPOPIOG
7OV KOADTTOVV GLOKEVLEG Kot vanpecieg &vmvov poticpov?. T Tig avdykeg Tov £pyov
IoTFeds mpaypoatonocape pa Epguva yo v ovtiotoyyio Tov Streetlight json povielov tov
NGSI-LD® pe to symbloTe CIM kat ta poviédo minpoeopiog BIM tov symbloTe mov
KOADTTOLV TIG 0vayKeg yia. To £Eumvo omitt (Smart Residence) kot tnv é&vumvn petaxivinon (Smart
Mobility)*°.

Ta vroypewtikd nedio tov povtélov Streetlight etvon T

- id, mov ovTITPOCOTEVEL £Va, EEYMPIOTO AVOYVOPLOTIKO TNG TEPLYPOUPOUEVIC OVTOTNTOC.
Avtictoyo og avtd medio givar to Resource.id tov symbloTe CIM.

- type, Tov €€’ oplopo e6m maipvel Tnv Tiun Streetlight.

- location, Tov OTMG €ldAE TAPATAV®D OTOTELEL AVAPOPE GTO Zeo:json LOVTEAD Kol GTO
symbloTe CIM n avtictoyn ovtotta givan 1 WGS84Location

- Status, TOVL OTOTEAEL OVALPOPE TNV YEVIKT] KOTAGTAGT TOL POTIGUOD G Ui TepLoyn M
YE@YPOAPIKO ONUEl0 Kot pmopel va Tapet pia amd Tig akdAovdeg Tipég "brokenLantern"”,
"columnlssue","defectiveLamp", "ok". Opoiwg pe tnv mepintwon tov ParkingSpot, o
Streetlight povtéio dlabétel éva medio ue to dvoua refDevice, TOL OVTIGTOLEL OTNV
GUGKEVY] 1] GUOKEVEG OV YPNGLLOTOLOVVTOL Y10 VO, EAEYYOLV U0 TEPLOYN PMOTIGHLOD
(streetlight). Xvvenmg to refDevice avtiotoryiletar anevbeiag oty Device ovtotnrta

27 http://www.w3.0rg/2006/time

28 https://github.com/smart-data-models/dataModel.Streetlighting

2 https://github.com/smart-data-
models/dataModel.Streetlighting/blob/6e8080344a857e0ddf291c308cab1c4aa2969452/Streetlight/sche

ma.json
30 http://www.symbiote-h2020.eu/ontology
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tov symbloTe CIM, n omoia glval vEep-ovTOTNTOG OTIC OVTOTNTES Sensor Kot Actuator.
210 povtélo minpogopiog tov loTFeds onpovpyncape pio ovtotnto pe to Ovopa
LightSensor, 1 onoio onpactoroykd aviictoryel oto Streetlight tov NGSI-LD. I'a va
OVOTOPOGTCOVUE TNV 1010TNTO. TOV Status, ONLUOVPYNCUUE EVO OLOVLUO TESIO GTNV
ovtotta LightSensor, yio va kataypdeel v kotdotoon (status) tov ¢otog. Me tov
010 tpdmo, Kpidnke OTL eivan emiong onuovtikd vo avorapoctadel evBémg oto véo
HOVTELO TANPOQOpiog Kot To medio powerState tov NGSI-LD povtéiov, 10 omoio
TEPLYPAPEL TNV KaTAoTOOT (ad TALLPAS 1o)vOoG pedpatog) tov Streetlight, kot pmopel
va mapetl Tig Tiég “bootingup”, “low”, “off” kou “on”. 1o poviélo mAnpogopiag Tov
IoTFeds to medio powerState pnopei va mépel oTo10ONTOTE TIUT String.

Ev cvvtopia, ta vrdorota media tov Streetlight poviélov pmopovv va avtictoryndovv
N va avorapactafoiv og e€ng pe to symbloTe CIM.

- refStreetlightControlCabinet, o core: WK TLocation, kaBdg vrodnAidver tnv tonodecia
TOV TivaKo EAEYYOV TTOL OVTIGTOLKEL 6TV B€0T POTIGHOD.

- refStreetlightGroup, wg core: WKTLocation, KaO®g DTodNA®VEL TIV CLGTASN POTIGLOD
oTNV 0Toi0l AVIAKEL 1] GLYKEKPLUEVT Bom).

- locationCategory, g core:WKTLocation, kafd¢ vwodnAidvel Ty torobecio e anyng
QOTIGCUOD (TT.X. TAPKO, YEPVPO, TALOOTOTOG KAT.).

- Ta mnedla dateLastLampChange, dateLastSwitchingOn, dateLastSwitchingOff,
observationDateTime mg time:Instant ovtotnteg, kabmg apopovv date-time ovioOTNTEC.

- Ta nedia lanternHeight, illuminanceLevel, powerConsumption, current, powerRating,
powerFactor, voltage, feederPillarNum, streetPoleNum, feeder, devicelnfo w¢ vmo-
oviotnteg Tov core: Property.

- To medlo municipalityInfo kot Olo To EMPEPOLE VTO-TESI. TOL UTOPOVV VO
avamopoctadody kot ovtd ocav subClassOf core:Property 11 vo e&iocwbobv oto
s4city: AdministrativeArea (Ewova 11).

Mo Adyoug okovopiog ydpov, Ol TAPOTOV® 1310TNTEG, Ol Omoieg vmodeikvoetar OTL Oa
UropohooV v avarapactafody o¢ VIo-0vTOTNTES TOL core:Property dev avamapictoviol oTnv
ewova tov povtéhov minpogpopiog loTFeds (Ewova 28).
Té\og, peheTGOUE KOL TO LOVTEAD TANPOQOPIaG Yoo onpeio EEYMPIGTOL EVOLUPEPOVTOG GE UIOL
gEvmyn mOAN, kat cuykekpuévo, to PointOflnterest’!.
Kot edd ta amapaitnto edio oty SNAMGCT TOL LOVTELOL Kol TV EXUEPOVG resources LETEMELTA
gtvon ta

- id,

- type (e€oplopov maipvel v Tun PointOfInterest),

- category, TOV UTOPEL VO, TAPEL OTOLOONTOTE TN (String) OV VO, AVTOTOKPIVETAL OE

pio vonrtn tagwvopio onpeimv avapopaic,

- name, 6oL pnopei va mhpel onoradnToTe TN (T.y. «coffeeshop nearbyy).
H PointOflInterest ovtdtta pmopet va avtictoyndel oty ovidtnta tov core:Location tov
symbloTe CIM (Ewova 11), kabBdmg dabétel ta media yio id, name wo description, ta omoio
avtiotoryiCovron ota PointOflnterest.id, PointOfInterest.name xou PointOfInterest.category
nedla avtiotorya.
Ta nedio warld, zoneld, refSeeAlso kot additionallnfoURL pmopodv va avorapactabodv cov
VIO-0VTOTNTEG TOL core:Property tov povtélov symbloTe CIM.

31 https://github.com/smart-data-models/dataModel. PointOfInterest
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Téloc, pehetoapEe Kol T0 LOVTELD TANPOPOPING TOV KAADTTOVV TNV TEPLYPAPT TOV KOIPIKMDY
ocuvONK®OV Kaddg Kot THY TPOPAEYN KopIKdV pauvopévav, dniadh to. WeatherObserved® kat
WeatherForecast>® NGSI-LD povtéla avtictoryo.
Ta Baokd nedia Tov WeatherObserved poviélov kot ot avtictoyieg Tov pe o symbloTe-CIM
LOVTELO TTEPLYPAPOVTAL TAPAKATM.
- id, mov aVTIPOCMOTEVEL £va EEYMPIOTO OVAYVMPIGTIKO TNG TEPLYPUPOUEVNS OVTOTNTAG
Kot ovTiototyel oto medio givarl To Resource.id tov symbloTe CIM.
- type, OV aVTIOTOXEL GTOV TOTO TNg ovtotnTog (€0cd WeatherObserved), kou pmopel va
avtiotoryn et 6to Resource:type tov symbloTe CIM
- dateObserved, mov mpocdipilel TNV nuepOUNVIL KATOYPAPNS TOV KOUPLKOD POLVOLEVOL
Kot avToloTolyel otnv time:instant ovtotnta Tov symbloTe CIM
- location, mov mpocdiopilel v TtomoBecio. avapopd TV LETPNoE®V KOPOD Kot
avtiototyel oto core:Location tov symbloTe CIM.
To medio refDevice tov WeatherObserved povtélov omotelel ava@opd oTnv cLGKELT M
10O TNPA TOL TPAYULATOTOINGE TIC LETPNGELS Y10 TIG TAPAUETPOVS KOPoD (QVTEG OVaPEPOVTOL
TOPOKATO). Xuvenms, To refDevice avtiotoryiletar oto Device tov symbloTe CIM kot pmopet
va. dgytel observations Kot properties mov kotaypagel pio cvokevr. Erouévmg pe avtov tov
Tpomo, ta medio id, typr, dateObserved wot location avrtiotoyyilovtar 6e MO LVRAPYOVGES
ovtotteg Tov symbloTe CIM poviélov, 6mwg meptypaenNKe TAV®.
Ta nedio temperature, feelsLikesTemperature, relativeHumidity, precipitation, solarRadiation,
pressureTendency, dewPoint, streamGauge, snowHeight, uVindexMax, aqiMajorPollutant,
aqiMajorPollutantForecast, airTemperatureForecast, precipitationForecast, airQualitylndex,
relativeHumidityForecast, illuminance, airQualitylndexForecast, airTemperatureTSA tov
NGSI-LD WeatherObserved povtélov 0o avomapactabodv cov  VTO-OVIOTNTEC TOV
core:Property tov symbloTe CIM povtéiov.
To povtého mAnpogopiag WeatherForecast amoteleitor amd ta axdlovba media, yio To omoio
axolovbei chvtoun meptypoen ¢ aviiotoryiog 1 avaropdotacns tov oto symbloTe CIM.

- id, mov aVTIIPOGMOTEVEL £va EEYMPIOTO OVAYVMPIGTIKO TNG TEPLYPUPOUEVNS OVTOTNTAG
Kot ovTiotolyel oto medio givar to Resource.id tov symbloTe CIM.
- type, TOVL AVTIOTOLXEL GTOV TOTO TNG ovioTNTag (€00d WeatherForecast), kot pmopei va
avtiotoryn0et oto Resource:type tov symbloTe CIM
- datelssued, mov Tpocdpilel TV NuEpOUNVIC KOTAYPOPNS TOV KALPIKOD POIVOLEVOD KOt
avtoloToyel oty time:instant ovrotnta tov symbloTe CIM
- address, mov mpocdlopiler Vv TOomoOecian avaopd GTOV TOTO TPOPAEYNC Kot
avtiototyel 6to core:Location tov symbloTe CIM.
Ta wedia dateRetrieved, datelssued, validFrom, validTo tov NGSI-LD povtélov minpopopiog
arotelobv date-time Sopég omdTE pmopovv va amodoBobv wg time:Instant ovtotnTeg TOL
symbloTe CIM povtéiov.
Tao wedia dayMaximum, dayMinimum, uVIindexMax, precipitation tov NGSI-LD povtéiov
pumopovv va avarapoctafoiv cav vro-ovtotnteg tov core:Property tov symbloTe CIM
LOVTEAOVL.
Mo ocvykekpyéva, to véo poviého mAnpoeopiog loTFeds sumiovtietoan pe Tig akdiovbeg
TpocOnKec:
o ParkingSite: ovtétnra mov opilel o meployn mov amoteleitol omd TOAAEC
0éong Yo 6taBpevon kot opileton £tot pa {dvn otdlugvonc.
e ParkingSpot: ovtoétrta mwov avomapiotd pa 0o otddusvonc.
e LightPoint: ovtotnto mov avamopiotd Eva onueio oto omoio dtatibetot kamolo
GUGTNLO POTIGHOV.

32 https://github.com/smart-data-models/dataModel. Weather/
33 https://github.com/smart-data-
models/dataModel. Weather/tree/7a607dfeaebd3b7164400£4609518625606216b/WeatherForecast
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e LightPoint: ovtotnta mov avamopiotd Eva onueio oto omoio diatibetot kamolo
GUGTNUO POTIGLOV.

Mopoakdto axolovhodv o1 aTodOGEIS TOV TOPATAVED OVIOTHTM®Y GTO LOVTEAO TATPOPOPING.
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##+ hcoep://vwww.symbiote-h2020.eu/ontology/smartcity vifrefParkingSite

:refParkingSite rdf:type owl:Class ;
rdfs:subClass0f core:Location,
rdfs:subClass0f core:WG584Location ,
[ rdf:type owl:Restriction ;
owl:onProperty core:name ;
owl:gualifiedCardinality "1"""xsd:nonNegativeInteger ;
owl:onDataRange xsd:string
1.
[ rdf:type owl:Restriction :
owl:onProperty :thasParkingSpots
owl:onClass :ParkingSpot
owl:gualifiedCardinality "1"""“xsd:nonNegativeInteger

###% http://www.symbiote-h2020.eu/ontology/smartcity vl#ParkingSpot
:ParkingSpot rdf:type owl:class
rdfs:sublClass0f :refParkingSite ,
[ rdf:type owl:Restriction ;
owl:onProperty :id :
owl:onDataRange xsd:string
owl:gqualifiedCardinality "1"""xsd:nonNegativelnteger

[ rdf:type owl:Restriction ;
owl:onProperty :3tatus ;
owl:minfualifiedCardinality "0"**xsd:nonNegativeInteger
owl:onDataRange rdf:langString

[ rdf:type owl:Restriction ;
oWwl:onProperty :category
owl:minQualifiedCardinality "0"""xXsd:nonNegativelnteger ;
owl:onDataRange rdf:langString

Eixova 25: Oviotnreg smart parking oto teAiko Hoviél.o minpopopiog.

BRI ERRRRR ARSI AR
### Smart lights
g e g R g e S g s E s S SR

##% htip://www.symbiote-h2020.eu/ontology/smartcity vljLightSensor

:LightSensor rdf:type owl:Class ;

rdfs:subClass0Of core:Sensor:;
rdfs:sublClass0f core:Actuator,
[ rdf:type owl:Restriction ;
owl:onProperty core:status ;
owl :onDataRange xsd:string :
owWwl:gualifiedCardinality "1"**xsd:nonNegativelnteger
1,
[ rdf:type owl:Restriction ;
owl:onProperty core:powerState ;
owWl:onDataRange xsd:string
owWwl:gualifiedCardinality "1"**xsd:nonNegativelnteger

1

###%# http://www.symbiote-h2020.eu/ontology/smartcity vl#LightPoint
:LightPoint rdf:cype owl:Class
rdfs:subClass0f core:WEILocation

Exova 26: Ovtomnreg yio smart lighting oo tediko povielo minpopopiog.

IlpocOixn allmwv ovToTHTWY 6TO TEAIKO HOVTELO TANPOPOPIOS
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Emumiéov opilovtar ot akdrovbeg ovtdtnreg, ol omoieg amotelobv vrokAGoelg (subclasses) g
Baoikng ovtotntag tov symbloTe CIM povtélov Sensor:

e AirQualitySensor, ovtotnta yio TV KaTOypopet TG TOLOTNTOG TOL 0P

e DustSensor, ovioTnTQ Y100 TV KATOYPOQT)/KATAUETPNON GKOVIG.

¢ HumiditySensor, oviotnta yio v Kataypoen g vypaciog.

o LightSensor, ovtotnto mov gival Tavtdypove acnTpag Kol EVEPYOTOUNTNIG

Y10 TO WG,
o TemperatureSensor, ovtéTta yio TNV KaToypoen ¢ Oeppokpaciog.
¢ SmokeSensor, ovtOTNTO Y10 TNV AVIXVELGT] KOTVOL.

H mopokdto siodva mopovcstalel TIc ovioOTNTEG OV OMUOLPYHONKOY Y10 VO OVOTOPAGTHCOVY
TOVC TOPATAV® a1GONTHPEC.

s E st L L A A S S L L

#

# Classes

#

S i i R

F## http://www.symbiote-h2020.eu/ontology/smartcity v1#AirQualitySensor

tAirCualitySensor rdf:type owl:Class ;
rdfs:subClass0f core:Sensor

¥## http://www.symbiote-h2020.eufontology/smartcity v1l#HumiditySensor

tHumiditySensor rdf:type owl:Class ;
rdfs:sublClass0Of core:Sensor

§## htrop://www.symbiote-h2020.eu/ontologyssmartcity vl#LightSensor

:LightSensor rdf:type owl:Class ;

rdfs:subClass0Of core:Sensor;
rdfs:s3ubllass0f core:Actuator,
[ rdf:type owl:Restriction
owl:onProperty core:status ;
owl:onDataRange xsd:string
owl:qualifiedCardinality "1"""xsd:nonNegativelnteger
3!
[ rdf:ctype owl:Restriction ;
owl:onProperty core:powerState
owl:onDataRange xsd:string ;
owl:gualifiedCardinality "1"*"xsd:nonNegativelnteger

1

##%# http://www.symbiote-h2020.csu/ontology/smartcity viliTemperatureSensor

:TemperatureSensor rdf:type owl:Class ;

rdfs:subClass0f core:Sensor
Ewcova 27: YroKAGGEIS THS OVIOTHTAS SENSOr GTO TEAKO HOVTEAD TAPOPOPLAG.

Telixo puovrédo minpogpopiag loTFeds

To tehkd poviédo minpogopiog tov IoTFeds (Smart City BIM)* anoteleitar omd to symbloTe
CIM Ko TiG ETEKTACELG e BAOT) TO LOVTEAQ TTOV TEPTYPAPN KOV TUPUTAV®D OTMS TOPOVSLALoVTaL
GTNV TOPAKATO EIKOVAL

34 http://www.symbiote-h2020.eu/ontology/smartcity v1
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Ewcova 28:Baoikég oviotnres ato poviédo ninpogopiog tov loTFeds.

Yvvoyilovtag ol TpocHnKeG 6TO VEO LOVTEAD TANPOPOPING OGS TOPOVGLAGTNKAY GTNV EVOTNTA
QT POPOVY TNV vTIeTOlY oM TOV Bacik®v ovtotteov Tov SAREF 1 SAREF4CITY povtéiov
e TG avtiotoryeg tov symbloTe CIM, ovtotnteg yia v éEumvn 61dBpevon kot EEumvo poTicud
an6d Vv avtiotoiyion tov NGSI-LD kabdg kot véovg Tomovg achntipov oTov Topés NG
"E&umvng [16Ang ov dgv KaAVTTOVTOL Gt TOV VITAPYOV LOVTEAD TTATPOPOPING EVODIOTOVOVTOS
KoL TIC ovTioTouyeg 1010TNTeC (properties) TOL APOPOVV TIC UETPIKEC TOV TAPAKOAOVOOHV Kot
kataypdeovv. To véo poviého mAnpogopiag eivar dabéoyo oty 1otocerida tov symbloTe
(http://www.symbiote-h2020.eu/ontology/bim/smartcity) KoO®DC KOl GTNV 16TOGEAIDN TOV £pyov
IoTFeds (http:/www.iotfeds.gr/#Information-Models ).

5 AMnieniopoon ko Atema@és Tov Empépovg Xrovyeiov
AoYLopIKOD

2V evOTNTA QLT TEPLYPAPETOL T VAOTOINGT TOV AEITOVPYIKOTHTOV S10XEIPIOT|G OUOGTOVOING
KOl TOV EUTAEKOUEVOV GTOLKEI®V AOYICHIKOD TOV VTOGLGTNUATOV 7OV GLVOOEDOLYV TOV
avtiototryo kddwka Avorytig IInyng, eot1aloviag GTIC TPOTOTOMGELS KOL TNV OVATTLEN TV VEDV
SIETOPMV OV EYIVE Y10 TIC avarykeg Tov Epyov loTFeds.

5.1 MéOooor yia Ty owayeipion opoocmovoiag

2V evOTNTa 0VTH TOPOVCLALOVTaL O JIETOPES TOV XPTGLLOTOIOVVTAL Yo TNV dLXElpLon TG
OLLOCTIOVING OTO EMUEPOVS VITOGVO T UALTO.

5.1.1 MéBobol oxeTikd pe to symbloTe

Y1ov mopokdto Tivake cvvoyilovtal ol dlemapég Tov avamthyOnkay 1 Tpomomombnkay ota
mAaiola Tov symbloTe kot tng eméktaong tov Yo 1o €pyo loTFeds kat o1 omoieg amatrtovvtal yio
v vroot)piEn tev [oT opoomovdidv Kot TV dtoyeipion Tovg (AELTOVPYIKOTNTES Y10, TOVG
YPNOTES, TIG OLOGTOVOIES Kol TOVG TOPOVG GE AVTEC):
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ITivoxag 7: Endpoints tov symbloTe vmoovotiiotog yia th oLloyeipion opuoomovoiog.

Request Request = Method ‘Endpoint Payload Response  Description
from to /Queue
1 REST | Register | [oTFeds Adminis | POST /administration/ | CoreUser | Map<Stri | Request to
user User (Data | tration register ng, the
consumer) Object> administratio
n component
to create a
core  user.
Effectively
like
registering a
user from the
administratio
n GUI
2 REST | User IoTFeds Adminis | POST /administration/ | (String, Success Request for
sign in User tration user/login String) message token
3 REST | Register | IoTFeds Adminis | POST /administration/ | PlatformD | HttpHead | Register a
platform | User(Data | tration user/cpanel/regi | etails ers platform to
Producer) ster_platform symbloTe
4 REST | IoT IoTFeds symblo | POST /symbioteapi/res | iotFedsAp | CloudRes | Register a
resource | User (Data | Te API ources/add/11 iCloudRes | ource resource  to
registrat | Producer) ourceL.1 symbiote
o POST /symbioteapi/res | shareReso | CloudRes | Share a
ources/shareRes | urceMode | ource resource to a
ource 1 federation
POST /symbioteapi/res | shareReso | CloudRes | Unshare
ources/unshareR | urceMode | ource (remove) a
esource 1 resource
from a
federation
DELET | /symbioteapi/res | String CloudRes | Delete Ll
5 REST | IoT IoTFeds symblo | E ources/deleteL1 ource resource
resource | User(Data | Te API
deletion | Producer) - - .
DELET | /symbioteapi/res | String CloudRes | DeleteL2
E ources/delete[.2 ource reosurce
POST /administration/ | Federation | Map<Stri | Register a
user/cpanel/crea ng, new
te federation Federation | federation to
> symbiote
6 REST | Fed IoTFeds Adminis | GET /administration/ List<Fede | Return the
creation | User tration user/cpanel/list_ ration> list of
(Data federations federations
Producer) registered in
the system
7 REST | Join fed | IoTFeds Adminis | POST /administration/f | JoinFeder | Success Request from
User tration ederation_vote_ | ationRequ | message an
request est(Userna organization/
/joinFederation | me, platform to
Federation join a
1d) federation
GET /administration/f List<Join | Returns the
ederation_vote Federation | list of the join
request Request> requests
/allForUser
DELET | /administration/f | (String, Federation | Returns the
E ederation_vote_ | String) VoteRequ | vote request
request est that was
/removeUserFro created
mFed



https://github.com/symbiote-h2020/Administration/blob/725edcf24ea171415e510681df4157ea99267b65/src/main/java/eu/h2020/symbiote/administration/model/CoreUser.java
http://localhost:8080/swagger-ui.html#/operations/login-controller/userLoginUsingGET
http://localhost:8080/swagger-ui.html#/operations/login-controller/userLoginUsingGET
https://github.com/symbiote-h2020/Administration/blob/725edcf24ea171415e510681df4157ea99267b65/src/main/java/eu/h2020/symbiote/administration/model/PlatformDetails.java
https://github.com/symbiote-h2020/Administration/blob/725edcf24ea171415e510681df4157ea99267b65/src/main/java/eu/h2020/symbiote/administration/model/PlatformDetails.java
https://github.com/symbiote-h2020/SymbIoTeLibraries/blob/86fe2f7715af17ef6f2cca5a7ed8dbf7be336438/src/main/java/eu/h2020/symbiote/model/mim/Federation.java
https://github.com/symbiote-h2020/SymbIoTeLibraries/blob/86fe2f7715af17ef6f2cca5a7ed8dbf7be336438/src/main/java/eu/h2020/symbiote/model/mim/Federation.java
https://github.com/symbiote-h2020/SymbIoTeLibraries/blob/86fe2f7715af17ef6f2cca5a7ed8dbf7be336438/src/main/java/eu/h2020/symbiote/model/mim/Federation.java
https://github.com/symbiote-h2020/SymbIoTeLibraries/blob/86fe2f7715af17ef6f2cca5a7ed8dbf7be336438/src/main/java/eu/h2020/symbiote/model/mim/Federation.java
https://github.com/symbiote-h2020/SymbIoTeLibraries/blob/86fe2f7715af17ef6f2cca5a7ed8dbf7be336438/src/main/java/eu/h2020/symbiote/model/mim/Federation.java
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8 REST | Remove | IoTFeds Adminis | POST /administration/f | UpdateRu | Federation | Returns the
fed User tration ederation_vote | les VoteRequ | vote request
member request/ est that was
updateFederatio created
nRules
9 REST | Update IoTFeds Adminis | POST /administration/f | (String, Success The vote
fed rules | User tration ederation_vote | Object) message request is
request/result handled in
symbiote
10 | REST | Voting Baas Adminis | POST /administration/ | Invitation | <Federati | Invite a user
result tration user/cpanel/fede | Request on ID, | to an existing
ration_invite Federation | federation
WithInvit
ations>
11 | REST | Invite to | loTFeds Adminis | POST /administration/ | RequestPa | Success Leave from a
fed User (Data | tration user/cpanel/leav | rams:feder | message federation
producer) e_federation ationld, you are
organizati currently in
on
12 | REST | Leave IoTFeds Adminis | POST /administration/ | RequestPa | Success Delete a
fed User tration user ram: message federation
/cpanel/delete f | federation
ederation IdToDelet
e
13 | REST | Delete IoTFeds Adminis
fed User tration

5.1.2  MéBodot oyetikd pe To BaaS
211 CUYKEKPLUEVT EVOTNTA TOV TTOPASOTEOL TTAPOLSIAiovTOL avaALTIKG OAeg ot péBodotl Tov
oyetiCovtan pe T1c Asttovpyieg tov BaaS, mepihapfavovtag Agttovpyieg mov oyetilovtal e o
YPNOTN, TIG Oopoomovdieg, Kabmg kol Tig yneogopies. Ta avtiotoye endpoints yio kaOe
EMUEPOVE Aettovpyia mapovotdlovtol avarvtikd otov akdiovbo wivako ([Tivakag 8).



https://github.com/symbiote-h2020/Administration/blob/725edcf24ea171415e510681df4157ea99267b65/src/main/java/eu/h2020/symbiote/administration/model/InvitationRequest.java
https://github.com/symbiote-h2020/Administration/blob/725edcf24ea171415e510681df4157ea99267b65/src/main/java/eu/h2020/symbiote/administration/model/InvitationRequest.java
https://github.com/symbiote-h2020/Administration/blob/725edcf24ea171415e510681df4157ea99267b65/src/main/java/eu/h2020/symbiote/administration/model/FederationWithInvitations.java
https://github.com/symbiote-h2020/Administration/blob/725edcf24ea171415e510681df4157ea99267b65/src/main/java/eu/h2020/symbiote/administration/model/FederationWithInvitations.java
https://github.com/symbiote-h2020/Administration/blob/725edcf24ea171415e510681df4157ea99267b65/src/main/java/eu/h2020/symbiote/administration/model/FederationWithInvitations.java
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ITivoxag 8: Endpoints mov meprypagpovy oe¢ tig Aertovpyieg tov Baas.

I12.1

Request Request ‘ Method | Endpoint Payload Response  Description
from to /Queue
1 REST | register | symbiote BaaS POST /baas/user/regist | (String, | Message Request  for
UserTo er_user String, registering a
Bce String, user to BaaS
String)
2 REST | getUserl | symbiote BaaS GET /baas/user/get u | String (Object, Request user
nfo ser_info Message) | information
from BaaS
3 REST | getAllU | symbloTe | BaaS GET /baas/user/get a | - (Array of | Request
sers 11_users objects, information of
Message) | all users on
BaaS
4 REST | updateU | symbloTe | BaaS PATCH | /baas/user/updat | (String, | Message Request to
serBalan ¢ user_balance | Number update a user’s
ce ) balance
5 REST | register | symbloTe | BaaS PATCH | /baas/user/regist | (String, | Message Request to
Platform er_platform String) register a
platform  to
BaaS by
updating  the
associated
user fields
6 REST | remove symbloTe | BaaS PATCH | /baas/user/remo | (String, | Message Request to
Platform ve_platform String) remove a
platform from
a user
7 REST | remove | symbloTe | BaaS DELET | /baas/user/remo | String Message Request to
Platform E ve_platform res remove all the
Resourc ources resources of a
[ platform
8 REST | register | symbloTe | BaaS PATCH | /baas/user/regist | (String, | Message Request to
Device er_device String) register a
device to BaaS
by updating
the associated
user fields
9 REST | remove | symbloTe | BaaS PATCH | /baas/user/remo | (String, Message | Request to
Device ve device String) remove a
device from a
user’s
platform
10 | REST | deleteUs | symbloTe | BaaS DELET | /baas/user/delete | String (Object, Request to
er E _user Message) | delete a user
from BaaS
11 | REST | register | symbloTe | BaaS POST /baas/federation/ | (String, | Message Request to
FedToB register_fed String, register a
c String, federation to
Array[St BaaS
ring],
Object)
12 | REST | getFedl | symbloTe | BaaS GET /baas/federation/ | String (Object, Request
nfo get fed_info Message) | federation
information

from BaaS
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13 | REST | getAllFe | symbloTe | BaaS GET /baas/federation/ | - (Array of | Request

ds get all feds Objects, information of
Message) | all federations
on BaaS

14 | REST | leaveFe | symbloTe | BaaS PATCH | /baas/federation/ | (String, | (Object, User request
d leave fed String) Message) | to voluntarily

leave a
federation

15 | REST | deleteFe | symbloTe | BaaS DELET | /baas/federation/ | (String, | (Object, Request to
deration E delete federatio | String) Message) | remove a

n federation
from BaaS

16 | REST | addFed symbloTe | BaaS POST /baas/ (String, | Message Request to add
Member voting/add_fed | String, a member to a
Request member_request | String) federation

through voting

17 | REST | remove symbloTe | BaaS POST /baas/ (String, | Message Request to
FedMe voting/remove f | String, remove a
mberRe ed member req | String) member from
quest uest a  federation

through voting

18 | REST | updateF | symbloTe | BaaS POST /baas/ (String, | Message Request  the
edRules voting/update f | String, update of the

ed_rules Object) federation
rules. A voting
procedure is
initialized.

19 | REST | getVotin | BaaS IoTFeds | GET /baas/ String (Object, Request  the
gDescri voting voting/get votin Message) | description of
ption user g _description the voting

procedure

20 | REST | register | loTFeds BaaS POST /baas/ (String, | Message Request to
Vote voting voting/register | String) register  the

user vote vote of a user
to a procedure
that they were
invited to vote
in
5.2 Ilepippapn TV  EMUEPOVS  OTOLYEIWYV  AOYICUIKOD  Kal
AEITOVPYIKOTHTWV

5.2.1 Ymoovotmua symbloTe

Y10 mhaiota Tov IoTFeds o ypiomg (0nmg mépoyog | KATavaA®TAG OESOUEVOV) OANAETIOPE
UE To oVOTNUO LEC® TNG YPAPIKNG dlemapng xpnotn tov symbloTe (Administration GUI) eite
péom Restful API tov ototyeiov symbloTeAPL To otoyygio avtd (symbloTeAPI) avantoydnke
oto mAaiowo tov IoTFeds yio vo digvkordver v Restful emikowovia tov ypfiotn pe ta
€0mTEPIKE oTolElo. Aoyiopucol tov symbloTe kot v evemOUATOON TNG EMKOWVOVING LE TO
BaaS. Ztnv evotmnta avt meprypdpovior ta onueio TpdécPacng (endpoints) wov sumAéicovron
Kot £xovv emektodEl Yo TV LAOTOINGT TOV OLOGTOVOIDV Kol TMV PAGIKOV AELTOVPYIKOTNTOV
v ™ dwoyeipion tov opoomovoldv oty mAatedpua IoTFeds. Ta onueia avtd mpdsPacng
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apoPOVY KUPIME TN SlayEiplon TV ¥PNOTOV, TAUTPOPU®Y 1 OAANDS Topdy®mV dedoUEVOV Kal
TOV TOP®V TOLG KOOMG KOl TV OLLOCTOVIIDYV, TOV LEADY KOl TGV KOVOVOV TOVG,.
5.2.1.1 Ztowelo Aoytoutkou yia 0 SLaxelptan opoomovoLwV, xpnoTwWVY KAl TTAATEOPUWY

H dwyeipion t@v opooTovoidv, TV 1p1oTdv Kot TOV TAATPOPUOY TOVG GTO 0LKOGUGTN L0 TOV
symbloTe yiveton péca amd ™ ypapwn demapn xpnotn (Administration GUI)..

5.2.1.1.1 Eyypadn xpnotn oto symbloTe

H gyypaon evdg ypriot oto loTFeds chotnua yiveror pécw G YpaQikng S1ETaPg XPNOTI TOV
symbloTe (Administration GUI). Xt mapaxdte gwdvo Tapovctdletol n gOpLa EYYPAONS TOV
xpniotn, n omoia €xer emextabel pe v mapduetpo “loTFeds role” mov omatteiton oto
vrocvotnpa BaaS. Xpnoteg g loTFeds mAatpoppog propet va etvat wépoyot 1 KoTovorlmTég
dedopévav (évag opyaviopog). O porog “service owner” amotteiton 6tov poro ypriot (user role)
Y T Onpovpyio Aoyaplacpot katdyov vrnpeciog 6to symbloTe kot cuvendg v cvppetoyn
oT1g opoomovolakég ayopég ¢ loTFeds mAateoppoc. O porog “User” wg User Role yuo
onpovpyio Aoyoplacpol katovaloty dedopévov oto symbloTe apkel yio ) coppeToy| Tov
omv kaboikn ayopd tng loTFeds mAatedppoc kot v npdcacr oTo TPOKATOCKELAGUEVOL
TPOIOVTQ.

Registration

- [a]= .

Y identity each user in the system

We use the Organization for uniquely idenlify each user in the system

Terms and Conditions o
management of the sym

t ! ) 5 of this data prot
public of the natu 2, and purpose of the persona
re informed, by m

his data protection declaration, o

Permissions

[0 Please, specify if the data above can be used for analysis and research purposes

Data Breach Policy
1. Infroduction

ploT

¥ author

the policles and p

data breach to

1. This policy
Notification of

and Arl. 34 Comm

ach to the data subject

3 breaches, the consortium and all consortium members must focus on

sonal data, as well as protecling the interests of the consortium

pointad person” maans the individual pimanly respon:

dealing with personal data breaches -

Ewcova 31:Eyypopn ypnotn oto loTFeds abarnuo.

To otoyeio OV  GLUTANPAOVEL O YPNOTNG TPOS EYYPAPT| GTOCTEALOVIOL GTO EMEKTUUEVO
otoryeio Aoywopkov Administration tov symbloTe omd 1o omoio KO EVNUEPDVETOL TO
vrocvotnpa BaaS yio v kotaypaen tov ctoygiov tov ypiotn. To endpoint Tov crorygiov
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avtoL d€xetTor amd to Administration GUI Tig Topapétpoug mov €xetl emAEEEL 0 YPNOTNG KoL
EMOTPEPEL UNVLLLO ETTVYI0G/ ATOTLYIOG EYYPAPNG TOV, OTWS PpaiveTat otnv Eucova 32.
:m Jadministration/register corelerfegister

—
Name Description

passward

string

fauery)

username

string
fquery)

accountionExpired
hoclean

{query)

aceountNonLocked
Boolean
[query)

credentialsMonEspired
booLean

fauery)

enabled
boolesn
fauery)

validUsername

string

validPassword
string

fuery)
recoveryMail
string

feueey)

role
string

fauery)

termsAccepted
boolean

fquery)

conditionsAccepted
boclean
frunrr)

analyticsAndResearch{onsent
besLean

fquery)

arganization

string

fquery)

wtfedsrole

string

[aurer)

Eiova 32: Iopduetpor minpogpopiag ypnoty oto symbloTe.

5.2.1.1.2 XUvbeon xpnotn oto symbloTe
Agopd ™ ovvdeon evog ypnot oto loTFeds cvotuo péow tov Administration GUIL. O
¥PNOTNG €l0dyel To domiotevtpld Tov (credentials) ot @opua cvvdeong ypnotn. To
Administration GUI tpoympd otnv avbeviikonoinomn toug Kot v emainbevon oto BaasS.

Ewcova 33: Zovoeon yproty oty ypagikn dieropn ypioty (Administration GUI).
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5.2.1.1.3 Eyypadr mhatdodpuag oto symbloTe

H gyypaon [oT mhoatpodpuag yivetor péocwm e vadpyovoag eopuag oto Administration GUI tov
symbloTe. Ka&0e mépoyog dedopévmv oty loTFeds mhateoppa amaiteiton va gyypdyet v
mAaTeOpL Tov pe To interworking service url (6mov Ha onkwBovv Ta symbloTe cloud services)
v vo cvppetdoyet otig loTFeds opoomovdieg ko va dabféaet Ta dedopéva, Tov. ‘Evag yprotng
pumopel va gyypayel moAlamAég mAateopues. ‘Eva 1éto10 oevéplo pmopel va agopd évav
opyoviopud (6mwg €va mavemotiuo) mov dwpolpdlel tov IoT mdpovg tov péow dvo
SropopeTik®dv mAotpopudv 6mmg UiTOP kot Smart Environment yio vo, KaAOWEL Y10 TOPAELY LLOL
S10POPETIKOVC TOUELS OTT™G £V 6TAOUELON KO TEPBaALOV Kot emBupel TNV KaTaypaen 600
EEXYOPIOTMOV TAUTPOPUDY GTO GUGTNLLOL.

Platform Registration

Platform Id Platform Name
Enter preferred platiomn id Enter the platform name

From 4 to 30 characters. Include only From 3 to 30 characters
letters, digits, - and *_". You can leave it
empty for autogeneration

Platform Descriptions

Enter the platform description

From 4 to 300 characters

Interworking Services

Enter a valid hitps uri

Type
Platform

Select your Platiorm type

Eixova 34: Eyypagn mhotpopuog oto symbloTe.

Ot mAnpopopieg TNG TAATPOPLOG TPOG EYYpaPN Tepvave oto Administration (backend) ctoyyeio
Yoo TV €YYPOON TS TAOTEOpUOS 6T0 Tocvotnuo symbloTe kot v evnuépmon tov BaaS.
Onwg eaivetor omv Ewova 35, to avtictoyo endpoint tov otoygiov avtod Aaupdvel to
avtikeipevo (object) mov amotelel TV TANPOPOPIO HOG TAATOOPUOS TPOG EYYPAPT Kot
EMOTPEPEL LNVLLLO EMTUYI0G/ ATOTLYIOG EYYPAPTG TOV.
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Jadministration/user/cpanel/register_platform registerPlatform

Parameters

Name Description

platformDetails * =" s
platformDetails
(body)

Example Value | Model

"description": [
{
"description”™: "string”
3
1s
"id": "string",
"interworkingServices": [

I
L

"informationModelId": "string",
"yri": "string"

}
:[ »
"isEnabler™: true,
"name”: "string"

Parameter content type

application/json b

Ewcova 35: I npopopio. eyypopnc piog nlatpipuog oto avoriue. tov symbloTe.

5.2.1.1.4 Anuoupyla opoomnovdiag oto symbloTe

Agopa v dnpovpyia peg IoTFeds opoonovdiog mhatpopudv péca ond to Administration
GUI tov vrmoovomuatog symbloTe. Xta mhaicio tov IoTFeds €pyov, ot mAnpogopieg g
OLLOCTIOVOING TTEPLEYOVYV TOVG KOVOVEC OopooTovdiag ommg opiotnkav otnv Evomta Teyvikod
oYM IO KAVOVOV Kot TOMTIKOV opoorovdiac3.3.3:



IoTFeds (T2EAK-02178)

Eixéva 36: Anuovpyia IoT opocrovdiog oto obornua.

Fedesation Registration

Federaton id

Federation Name

fea3 v

Sman Envwonmet Federation o

From 4 to 30 characters. include ooty
lenars, Qighs, ' and . You can ave i
empty for asogenerston

Informanon Modet
L
Select it Iederation infommaton mode!

Fedaration Members

From 3 10 30 chamaciers

Public
Yes

s ihe Sederation public visiiny?

| suneipatey_ot_saromcos

-

From 4 1 30 Characters. InOuce onfy E0ers. agiy. * and

| cty_on_amens_sman_servces

|-

From 4 1o 30 characters. INCuge oty leters. digts, ** 300

| urrop_sman_Emmnmen:

B | - |

From 4 1o 30 characters. InGude Only letiers, digés. - ana'_

QoS Constraints

I12.1

¥ ovvéyelo KaAgitar to avtictoyo endpoint 6to Administration (backend) mov déyetor wg
€lo0d0 10 avTikeipevo (object) Tov amoteAel TV TANPOPOPi LG OLOCTOVIING TTPOG OMLovPYia

onmg aivetar otnv Ewkova 37 kot emotpépet pivopo emituyiog/amotoyiog.
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m fadministration/user/cpanel/create_federation createfe

Parameters Tryltout |

Nams Beseription

federation * ™"
federation

Exampls Ualup e

Paramatar content type

applicatian/ison .

Ewcova 37: IInpopopio. onuiovpyiog (iag ouosmovolog mAatpopuy ato obotiuo. tov symbloTe.

5.2.1.1.5 Kataxwpnon aThpatog EVNUEPWONG KAVOVWY opooTiovdiag

AQopd TV KOTO®PNOT OITNUOTOS Yo TV evnuépmon TV kavovev vadpyovcag loTFeds
opoomovdiog 0nwg vAomomdnke ota mhaicwo tov Epyov. To aitnua yivetar amd ™ cehida TG
AMOTOG OHOGTOVOLDY TTOL GUUUETEXEL O YPNOTNG.
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FEDS User Dashboard

Eixova 38: Tporwomoinon kavovwyv opocmovoiag.

Emiéyovtog tnv tpononoinom Kovovev, To aitnpa tepvdet oto aviotoryo endpoint mov d€xeTan
g €16000 10 avTikeipevo (object) mov OmOTEAEL TOVG KAVOVEG TNG OUOGTOVOIOG 0TS PaiveTal
oV Ewodva 39. H Swadikacia avt onpatodotel v évapén piog dodikaoiog yneopopiog 6to
BaaS ywo v avavéwmon tov Kavovmv TG oposTovoiag.
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Jfadministration/federation_vote_request /updateFederationRules Endpomt to initiate a vote to change Federation Rules

Parameters Try it out

Mame Deseription

smartContract * ™
smartContract

Ewample Vakse  Model

Parametar cantant type

application/json -

Federationid * =
— federationid
atring
usernamae * "

usemarme
string

Exova 39: Katoywpnon aitiuarog evijuépmons kavovmy opoomovolog.

5.2.1.1.6  Avaktnon Alotag opoomovilwy

Apopd v avéxnon pog Alotag OAMV TV o0LLocTovolmv Tov elvan eyyeypoppéves oto loTFeds
ocvotnpa. Emotpéeet pia AMiota pie OAEG TIG OLOGTOVIIES KO TIG EVIUEPOUEVES TANPOPOPIES TOVG
Om®¢ avtég eaivovtor oty Ewova 40.
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|oTFEDS User Dashboard

List of available federations

gI

| §
§
0

Eixéva 40: Aiota opoomovoidv.

5.2.1.1.7 Katoaxwpnon althpaTog cUUHUETOXNC o€ opooTovdia

A@opd TV KaTOYDPNOT THHATOS Y10 CUUUETOYT G€ VIAPYOVGO. OLOGTOVOiN 6TO GUGTNHO 1)
omoio eKkvel d10d1Kacion Yneopopiog COUPOVA LE TOVG KOVOVES TNG OLOGTOVHING OV £X0VV
optotel. To aitnue amd Tov Xpnotn yivetal amd v ceAida pe T AMOTO OLOCTOVOLDV GTNV
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TPONYOVLEVT] TAPAYpaPO OTOL O YPNOTNG Hmopel vo dgl T dbécieg opocmovdiesg Kot
TANpopopieg yioo owtég. O ypnomng €xel ™ dvvatdmra va {NTnoel ot TAATPOPUES TOV Vo
€16€A00oVV o€ KiToln opocsTovoia EMAEYOVTAG TO Kovumi “Join” yio TNV extBount opootovdia.
Avt 1 evépyela onpatodotel v ekkivion g poNng Yyneoeopiog Yot T GULUUETOYN OTNV
opoonovdia. H dadwkacio g yneoeopiog mapéyetor amd to BaasS.

[To ocvykekpyéva, To aitnua Tov ¥PNoTN TEPVAEL 6TO avTioToryo endpoint Tov Administration
(backend) mov maipver cov mopdpetpo To id TG opoomOVIiNG KOl EMOTPEPEL UIVOLA
EMTVYOVC/ OVETITLYOVG KOATAYMPNONG TOV CITHHOTOG OMG aivetar oty Ewova 41. T
ouvéreln evnuepavetal To BaaS yio va Eekivioet 1 S10d1tKacion Yneoeopiag yio TV GUUUETOYN
1N O)1 TOL HEAOVLC BTNV OLOCTIOVIId.

m fadministration/federation_vote_request/joinFederation requestTojoinFederation

Parameters

Name

federationld * ==
string

(query)

Responses

Code Description

Eixova 41: Koroywpnon aitiuotog oopuetoyng oe opoorovoio tov symbloTe.

5.2.1.1.8 T[pookAnon Héhoug oe opooTmovdia

Aopopd v mpdokAnon evog HEAOVG o LVITApPYovGa opoonovdia Tov symbloTe, péca and 1o
administration GUI 6nwg eaiveror otnv Ewova 42. I'a va tpockarécet Eva GAAO LEAOG GE Lo
0UOGTTOVOia, EVOG ¥PNOTNG TPETEL VAL €ival 0 1010 evepyd UEAOG TG OLOGTIOVOTNG.

Ewcova 42: [lpoorinon uélovg oe opoamovoia.



IoTFeds (T2EAK-02178) I12.1

To aitnua tov ypnotn mepvael oto avrtictoyyo endpoint Tov Administration (backend) mov
TOIPVEL GOV TOPALUETPO TO AVOYVOPLOTIKO TNG OUOCTOVOING Kol TOL ¥pNoTN OTWS GUIVETOL OTNV
TOPOKATO EWKOVO.

BN /administration/user/cpanel/federation_invite inviteToFederation

Parametars: Try it out

invitationRequest *
vitationReguest

Example Value  Mode

Faramtar cortees type

application/fsan ~

fesponses euporss contart type | */* b

Code Dwscription

w0 _

Eixovo 43: Karoaywpnon aatiuarog mpookinong uélovg oto symbloTe.

To aitnua TpoécKAnong HEAOLG TLPOSOTEL dladikacio yneopopiag pe Pdon Tovg KavOVES TOL
opionKav Katd TN dNUovpyic TS OLOcTOVIiNG.

5.2.1.1.9 Katoaxwpnon attiuatog anopdkpuvong HéAoug opoomnovdiag

A@opd TV KOTOYOPNON OITAUNTOS Yot TNV OIOUAKPUVOYN €vOG HEAOVLG amd LIdpyovoa
OLOCTIOVOi0, TVPOSOTAOVTOC SLUSIKAGIN YNPOPOPIng aKOAOVODVTIC TOVG KAVOVES OV EYOLV
kabopiotel oty opoomovdia. To aitnua yivetor amd T ceMda TG AMGTOC OLOCTOVIIDY TTOV
GUUETEYEL O YPNOTNG.
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|
Exova 44: Aitnuo awoympnong omo opoomovoio.

To aitnupo mpowbeital oto endpoint tov Administration (backend) mov waipvel cav mapdpetpo
10 id TG opocTOVdinG Kot TO username Tov TPOG AMOUAKPVVGT] ¥PNOTN KoL ETOTPEPEL UVULLL
EMTLYOVC/OVETITUYOVG KATOXDPNONG TOL outNUatog Omwg @oiveton otnv Ewova 45. H
dwdkacio ot onuotodotel v Evapén piag yneoeopiag yio TNV amopdkpuvern 1 oyl Tov
UéEAOVG amd TNV opocTovdio oto BaasS.

m /removeUserFromFed requestfoDeleteFederationPlatform

Parameters

Name Description

federationld *

. federationld
STring

userllameToRemove *

; userNameToRemove
string

Responses

Code Description

Ewova 45: Karoympnon aitiuatog amopdkpovens uéloog amoé opoomwovoio. tov symbloTe.
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5.2.1.1.10 Kataywpnon atiuatog dtaypadng opoomovdiag

A@opd TNV KATOXDPIoN ITHOTOS Yo TV Slypoen LG VTAPYOVoHG OPOCTOVIING. ZEKIVAEL
amo v oeAlda g MoTtag opoGTOVOL®Y TOV GLUUETEXEL O ¥pNoTne. 'Evag yprotng pmopel va
Sypayet TV opoctovdia, LOVO otV TEPITTMGT OV aTOTEAEL TO LOVO evamopeivay LELOG TNG
OMOGTTOVOLOG, LETE 0T ATTOYDPNOT) TOV VTOAOITOV PEADV.

Are you sure you want to delete the federation with id fed2?

o -

Eixovo 46: Aioypagn opoomoviiog tov symbloTe.

To aitnua tov yprotn mepvdel oto endpoint tov Administration (backend) mov déyxeton wg
mopbpeTpo to id TNG OpLOoTOVLNG TPOG H10yPOPT) KUl EMIGTPEPEL LIVULLO ETLTVYOVC/AVETITUYOVS
Katay®pnong tov atnuatog omwe eoaiveton otnv Ewova 47. H Sudwkacio wepthappdvel tnv
evnuépmon tov BaaS.

m fdeleteFederation requestToDeleteFederation

Parameters

Name Description

federationid * ="'’
federationid

string

(query)

Responses

Code Description

Eixova 47: Koroywpnon citiuocog dioypagic opoarovoiag oto symbloTe.

5.2.1.1.11 Aweknepalwon attipatog ndodopiag

A@opd TNV d1EKTEPAIMON EVOG OUTNLLOTOS YNPOPOPIOG Y10 OTOIUONTOTE OO TIG EMTPEMOUEVEG
evépyeleg (ouppetoyn N TpocsHnkn péAovg oe opoomovdia, aeaipeon HEAOVS amd OLOGTOVAid,
dlrypaen OHOGTOVAIaG, EVIUEPMGT KOVOV®Y OPOCTOVIING) HETA TNV TEPAIMOT] TNG SLOOTKAGTOG
ynoeopopiog. [aipvel cav €icodo 10 avayvopiotikd (id) Tov atipatog yneoeopiag Kot to
object mov mepiEyel 10 amotélecpa tng yneogopiag 6mwg gaivetal otnv Ewova 48. H
dwdtkaoio avt onuatodotel To TEAOG piag Slodtkaciog Yneoeopiag Kol TV eVUEP®OT arnd
7o BaaS oto symbloTe.
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m Jresult End-pointfor Baas to return 2 voting result

Parameters

Name

votingld * ==
string

(query)
status * e

string

(query)

Responses

Code Description

200 Voting Result received successfully

Eixova 48: Aieknepoinon aitiuatog ynepopopiog.

5.2.1.1.12 Alota artnpatwy xpnotn ya ndodopia
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Amo ovt) TN 6eMoa €vag xpnoTtng wropel va dgt  pia AMoTto ToV oTnrATov Yo dtodikocio
YNeoeopiog Tov EYEL TPAYLATOTOMOEL 6TO0 TOpeABOV, KoOMG Kol TV KOTACTOGT TOL
Bpiokoviay PENDING, ACCEPTED 1 REJECTED) 6nwg @aiveton atnv Ewdva 49. T ta
aitqparto mov Ppiokovion oe katdotaon «PENDING», pia dwdikacio yneopopiag eivar og

e&EMEN Ko dev €xel oAoKANpwOEL.
i

Voting results
Pratfor Voting state for action ADD_MEMBER
PENDING

’ Voting state for action ADD_MEMBER
REJECTED

Air Quality +

Voting state for action ADD_MEMBER
ACCEPTED

Exova 49: Aiota outnudtmv yio. S10)€pion opoomovolos Kal 1] KOTAoTOGH TOVG.

5.2.1.1.13 Amnoxwpnon anod opoomnovdia

A@opd v amoy®pnon evog LEAOVG OO VILAPYOVGA OLOCTOVOio GTNV OTolo. GUUUETEYXEL 10N,
péco amod to administration GUI 6nwg gaiveton otnv Etkova 50. Movo o service owner £yl
duvartdtnTa vo {NTHCEL TNV amoy®PNoT 0o [ OLOGTOVSid.

Are you sure you want the organization with id

City_of_Athens_smart_services to leave the fed

Ewcova 50: Amoywpnon omd opoomovoio oto symbloTe.

To aitnuo Tpowbeitan 610 Topakdto endpoint:
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fadministration/user/cpanel/leave_federation creatsFoderation

Paramatars Ty it ot
Name Dencraption
federationid = =+
federationld
tring
platformid * .
platfarmid
atring
— —
Code Description

Eiwova 51: Koroywpnon crtiuotog amoywpnons ard opoorovoio ato symbloTe.

5.2.1.2 towelo Aoytoutkou yia tn dtayelpton loT mépwv

H Swyeipion 1ov ndépov oto owocvotnua tov symbloTe yiveton péow Restful APIs. Ta
emuéPoug endpoints avopEPOVTOL TAPAKATM.

5.2.1.2.1 Eyypadn noépwv oto symbloTe

A@opd Vv gyypapn Tnymv oedouévav 6to ovotnua loTFeds. Aéyetor og £i6060 10 avTIKEiEVO
(object) Tov amoteLEl TNV TANPOPOPIN EVOG TTOPOL TTPOC EYYPAPT OTT®G QaiveTan oty Ewkdva 52
KO EMOTPEPEL LVOLLOL ETLTVYIOG/OTOTVYIOG EYYPOPNG TOV.

/symbioteapi/resources/add/11 End-pointto add L1 resource with a specific Id

Parameters
Name Description
I1Resource * ="' )
obrject I1Resource
(body)

Example Value | Model

£
1

“cloudResource”: {
"accessPolicy
“filteringPoli
"internalld”: "

"description”: [
=string™
1 ‘
=id": “string™,
"interworkingServicelURL™: "string”,
“name”: “string"
}
1
"credentials": {
“clientId": "Test Client®,

H

Parameter content type

[ application/json v l

Ewova 52: IInpopopio. eyypopic mopwv oto abotnue tov SymbloTe.

Y& mepinTmon emtuying, EMOTPEPEL KOl TN GLVOAIKN TANpo@opic Yo ToV mOPo 7ov £xEl
dnovpynBel 6mwg paivetar otnv Ewkova 53.
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Responses

Code Description

200
Successful add

Exampie Value Model

{
“accessPolicy™: {
"policyType™: "ADAP"
1
"federationInfo™: {
"aggregationId”: "string™,
“resourceTrust™: @,
“sharingInformation™: {
"additionalPropl®: {
"bartering™: true,
"sharingDate™: "2822-09-30T09:43:43.491Z",
"symbioteld”: “string"
b
"additionalProp2”: {
"bartering”: true,
"sharingDate”: "2822-09-38T09:43:43.491Z",
"symbioteld”: “string”
3
“additionalProp3-: {
"bartering™: true,
"sharingDate™: "2022-09-38T09:43:43.491Z",
"symbioteTd": "string"
3
3
s
"filteringPolicy™: {
“policyType™: "ADAP™
1

Exova 53: Awavenon emtoyovg eyypopns mopov aro symbloTe.

Hopoakdte @aivetor 1o endpoint yia kotaydpnon loT mopov ypnoiponowwvtag RDF. H
AmAVTNON EMLTLYOVG EYYPOPNG efvan cav tnv amdvinon otnv Ewodva 53.

m Ffsymbioteapi/resources/add/11RDF End-poini io sdd L1 resource with a specific Id using ROF The ROF sting should be RL UTFE encoded

Parameters Try It out |

Kame Description

rdfResource " "
object

rifResouce

Example Value | Model

Parameter content type

applicationijson -

Exova 54: Karoywpnon loT wépov aro symbloTe ue ypnon RDF.

5.2.1.2.2 Kowormoinon népwv oe opoocmovdia

A@opd TV Ko1vomoinoTm TOP®V GE VIAPYOVGO OLOCTOVHiN 6TO cVOTNUA. Aéyetal cov €l60d0
€VOL AVTIKEIUEVO TTOV TEPIEYEL TNV TANPOPOPIQ, GYETIKA LLE TO TOL0 AVTIKEIUEVO (TOPOC) TpOKELTAL
va. kolvorom el o€ oo opoomovdia, KabdE Kol To SIOTIGTELTHPLO, EVOC XPNOTN TNE TAATPOPUOG
6TV OToia AViKEL 0 TOPOG OTTMG eaivetal otnv Ewova 55.
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I /symbioteapi/resources/shareresource End-pointto share a resource to a federation

MName Description

shareResourceMode| * =@
object shareResourceModel

(body) Example Value | Model

{
"bartered”: true,
"federationId”: "string”,
"platformCredentials™: {
"clientId™: "Test_Client",

“password”: “"password",
=platformId™: "icom-platform”,
"username”: “username"
1
is
“resourcelnternalld”: “string™

Parameter content type

[applimticn.fjson w J

Responses Response content type | % v

Eixova 55: [Anpopopio. korvoroinons mopwv ae opoomoviio. tov symbloTe.

Ye mepintoon emrvyiog, EXOTPEPEL TO AMOTEAEG LN OTOC PaiveTol oty Ewova 56.

Responses

Code Description

200
Successfully shared

Example Value | Model

L
"result™: {
"additionalPropi™:
{

"accessPolicy™:
"policyType™:
s
"federationInfo™
"aggregationId”: "string”,
"resourcelrust": @,
"sharingInformation®: {
"additionalPropi™: {
"bartering”: true,
"sharingDate®: "2022-11-84T15:35:28.9577",
"symbioteId"”: "string™
1s
“additionalProp2”: {
"bartering”: true,
"sharingDate™: "2022-11-84T15:35:29.9577",
"symbioteId”: "string™
1
“additionalProp3”: {
"bartering”: true,
"sharingDate™: "2022-11-84T15:35:29.9572",
"symbioteId”: "string™
1

1
¥

Eixova 56: IIlnpopopio emitvyods Ko1vomoinong mopov ge OUOGTOVOLA.

5.2.1.2.3 Awaypadn mépwv oto symbloTe

Téhog, mapéyetor ) dSvvatotnta agaipeong evog loT ndépov amd pia loTFeds opoomovdia 1 kot
an6 to loTFeds cbomuo.
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Onwg gaivetor 6TV TOpaKATO €1KOVa, io tyn dedouévav apalpeitoal and pio opocmovoio
ka0opilovtoc 6To aVTIKEIPEVO OV OEYETAL MG EIG0J0 TO OVAYVIOPIOTIKO TOL TOPOL KOOMG Kot
NG opooTovdiog omd TV omoia BEAeL 0 mhpoyog va apoipedei o mOpog. Ta dlomeTEVTHPLN TOV
YPNOTI/TOPOYOV ATOLTOVVTOLL.

e . . N
. POST VL pi/resources b End-point to unshare a reacece Fom a ledsmtion

Parameters | Try it out

Kame Description

shareResourceModel * i
abject shareResowrceiodal

Example Value | Model

Parameter contant fypa

| application/json v

Code Description
200
Successfully unshared

Example Value | Model

Ewxova 57: I npopopio opaipeons mopov omd ouosmovola.

Hopoakdte divetor n duvatdomta agaipeong evog IoT wdpov amd T0 GVUGTNUO. ZTNV TPOTN
EIKOVO 0 TTOPOG SLOYPAPETOL OO TIC KEVIPIKOTOMUEVEG VANPEGiec Tov symbloTe (mdpot mov
éxovv aparpedel amd opoomovdieg 1 Exovv dlatebel ekTOG OpOGTOVSING) EVA 1 OEVLTEPT] EIKOVA
aeopd oudemovdovg moOpove. Ot mapdueTpol mov amattovvion v Kaboplotodv givol To
avayvoptoTtikd tov [oT mdpov kot ta domicTevTipla Tov YpNHoTr (Tapdyov).
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m /symbioteapi/resources/delete/11/{resourcelnternalld} Endpoint to delete L1 rescurce with 8 spachic ki

Parameters Try it aut
Name Description
credentials *

daxt credentials

Example Value | Modsl

Prarameter content type

| appticationijson -
resourcelnternalld *
string The internal kd of thi resource 1o be retieved, provided by the user dunng registration

Responses Response contest typa plicationjson

Code Descripton

Successh deletion

Example Value  Model

dflesources®: |

Eicova 58: Awaypagpn mopov aro to adatnua.
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/symbicteapi/resources/delete/12/ {resourceInternalld) Erdpoint to emove L2 resource with & speciic Id
Paramaters Try it out
Name Description
credentials =

ebject credentials

Example Vakse | Model

Parametar content bype

applicationijson -

resourceinternalld *
string resourcelntemalid

Responses Respanse content type | applicationijsan -

Code Duscription

Successful delation

Example Value | Model

Exova 59: Araypagii ouoéomovoéon mopov amwo 1o cOoThua.

5.2.2 Ymoovotua BaaS

Mo ™mv apykn vAomoinom kot Tig PactKEC AEITOVPYIES TOV OUOCTOVIIDV HECH TNE TAUTQOPLLOGC
IoTFeds, to vrocOotnua BaaS «ekBétery cvykekpipéva onpeia tpdoPoaong (endpoints) pécm
REST-API. Ta endpoints avtd daympiloviol 6€ Agrtovpyieg mov apopovy TV dtoyeipion
xpnotov oto BaaS kol o GALEG TOL APOPOVV TNV SLOYEIPIOT) OLOGTOVIIDV KL TIC YNPOPOpPies.
O1 gvotnteg mov axoAovfodv Eyovv dnpovpyndei pe faon avny v Katnyoplonoinom.

5.2.2.1 Zroyeio loyiorurxov BaaS yia owayeipion ypnotwv

To ototyeio avtd apopd 6Aa ta endpoints oL £XOVV vV KAVOLV LLE TNV SLoElPION YPNOTAOV GTO
BaaS cuotua tov loTFeds. AkoAovBel pio cOvtoun meptypoen yio to Kabévo amd autd.
5.2.2.1.1 Eyypaon ypnot oto BaaS

A@opd Vv gyypoen evog ypniotn oto BaaS cvotnua. Aéyetal g €icodo to avrikeipevo (object)
UE TIC TANPOPOPIEG EVOG YPNOTI KOl EMIGTPEPEL UWNVVUA ETLTLYIOG/ OTOTVYING EYYPOUPNC TOV,
onwg eaivetal otnv Ewova 60.
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/registerUserToBc Register user on Blockchain ,\l

This is the process of signing up

Parameters Try it out

Name Description
id * rea The organization's symbiote id
string .
¢ y id
(query)
foje = s The operating user's role in the organization
string
5 . role
(query)
mai] * Mo The operting user's e-mail adress
string =
. mail
{query)

organization * = The organization's name

string L

SR, organization

{(query)

Responses Response contenttype | message ~
Code Description

200 successful registration

400 registration failed

Eixovoa 60: Hopauetpor tov endpoint eyypopng ypnotn oto BaaS ko1 omdkpion cvotiuorog.

Avrtioctoya, oty Ewova 61 mapovcidletal To aviikeipevo mov emoTpEéeetal ond T0 GUOTNHO
tov BaaS petd v eyypaor| tov ypf ot o€ avto.

]
User v {
id string
role string
mail string
organization string
balance number
associated_platforms
s
L
v [string]
}
example: OrderedMap { "platfroml": List [ "resourcel”, "resource2”,

"resource3" ], "platfrom2": List [ "resourcel”, "resource2”,
"resource3” ] }

Eixova 61: Avukeiuevo mov emotpépetal omo o BaaS ueta v eyypagpn ypnotn

5.2.2.1.2  Avdxtnon minpogopidv ypnot ond to BaaS

AQopd TNV avaKTNon TANPOPOPLOY EVOG YPNOTI, OTMG ALTES givon amobnkevpéves oto Baas,
a6 aAlo cvotiuato Tov loTFeds. Aéyetatl og 16000 T0 avayvmploTtikd gvog ypnotn (user id)
KO EMGTPEPEL UIVOLLOL ETTUYING T} ATOTVYI0G GLVOSEVOLEVO amd object Le TIC TANPOPOpieg TOL
YPNOTN, OT®G eaiveton oty Ewova 62.
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/getUserInfo Information about a user /\I

Returns whether a user exists and relative info

Parameters
MName
user_id*

string

(query)

Responses

Code

200

400

Try it out ]
Description
The user's id
user_id
Response contenttype | application/json ™
Description
Requested user

Example Value | Model

- ring™,
“organization™: “string”,
"balance": o,
“associated_platforms™: {

"platfromi”™: [
“resourcel”,

)

“platfrom2™:
"resourc
“resource?”,
“resource3”

access denied

Ewcova 62: Iopauetpor tov endpoint avoxTnong mAnpopopiav ypnotn oxo to BaaS kai amdkpion cootiuatog.

5.2.2.1.3  Avaktnon mAnpopopidv OA®mV Tov ¥pnoT®dv tov BaaS

[Ipdkertan yuo. endpoint mwov agopd v mpdoPacn oe TANPOPOPIEC GYETIKA UE OAOVG TOVC
xpNoteg Tov BaaS xon mapovoidletar avaivtikd oty Ewkova 63. To endpoint owtd propet va
a&lomomBel vy TV avakdAoyn ypnotdv ond SloyelploTés opoomovding Kot Ty TpOoKAN oY
TOVC Y10. GUUUETOYN OTIV OLOGTOVOi0 TOVG.
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[. /getAllUsers Information about all users ,\l

Retums all users registered in the Blockchain

Parameters Try it out ]

No parameters

Responses Response contenttype | application/fjson ~ ]
Code Description
200 All users object

Example Value | Model

: “string”,

“balance”:
“associated platforms™: {
“platfromi™: [
“resourcel”,
“resourcel”,
“resourced”

»

“platfrom2™: |
"resourcel”,
“resource?”,
"resource3”

400 access denied

Ewxova 63: Hopauetpor tov endpoint avaxtnons minpopopicry OAwv twv ypnotav oxd to BaaS kai oxdxpion
OUOTHUOTOG.

To ovykekpuévo endpoint, ympic va déxeTol KATL OC €i6000, EMGTPEPEL LOVOSIAGTOTO TIVOKL
oo avTikeipeva, 0mov kabe Eva meptypdpet Evov ypnot tov BaaS, énwg mapovcidletor oty
Ewova 64Ewova 64.

: "string”,
"organization”: "string”,
“balance™: o,
“associated platforms®: {

“platfromi”™: [
"resourcel”,
“resource2”,
“resource3”

1

“platfrom2”: [
"resourcel”,

"resource2",

“resource3”

Ewxova 64: Movodidorotog Tivokag omo objects mov eTioTpépetal oty ETLTUYT OVEKTHON TAPOPOPLOV YPHTTHDOV OO0
70 Baas.
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5.2.2.1.4 Evnuépwon vroAoimov ypnotn oto BaaS
To cvykekpévo endpoint kolgitor Yo Tnv aAAoyn TOL VTOAOITOL EVHG XPNOTN HETE amd KATolo
ocuvorliayn. Onmwg eaivetar oty Ewkdva 65, déxeton ¢ €160000¢ 10 avayvoplotiko (user id)
Tov ypnotn, uali pe 10 mocsd Tng ovvaAloyng (transaction fee), cvvodevduevo amd TO
KatdAAnAo mpdonpo (+ yo TpocHNKN Kol — Yo apaipeom xpnudtev amd Tov A0Yoplacud Tov
YPNOTI) KOl EMGTPEPEL LAVLLO ETLTVYI0C/ OTOTUYING.

l fupdateUserBalance Updates a user's balance /\I

Updates a users balance

Parameters Try it out

Name Description
user_id * = The user's id
string 5%

: user_id
(query)
transction_fee * The fee to be added/removed from the user's balance
number

transction fee

(query)
Responses Response content type rmessage ~ ]
Code Description
200 successful operation
400 update failed

Eixova 65: Hopouetpor tov endpoint eviuépawaons vmoloirov yproty oto BaaS koi amdxpion cootiuatog.

5.2.2.1.5 Eyypagn loT mhatedpuag oto BaaS

Xpnowonoteitat yio tnv gyypaen pog loT mAateopuog oto BaaS. Kabobg n minpopopia ot
eyyphopetor oto poviéAo TANpogopicg Tov kdbe ypnotn, To endpoint cvtd evepyomotel
KOTOAANAEC GLUVOPTHGELS OL OTTOIEG EYYPAPOLY TNV TAATEOpua pall e Ta resources Tov olafétel
0 kGBe ypNoTNC G€ ATV, GTO HOVTELD TANPOPOpiag Tov Kabe ypfotn. Onwg eaivetar otV
Ewodva 66, 10 cuykekpiuévo endpoint dExeTor ¢ €16000 TO AVAYVOPIOTIKO TNG TAATOPOPLOG
(platform_id) kaBdg Kot T0 ovVAyVEOPIGTIKO TOL ¥PNOTN TOL GYETILETAL UE TN GLYKEKPIUEVN
mAoteopua (assoc user id) kot eueoaviCel pvo o ETLTLYOVE 1| AVETLTLYODE EYYPUPTC.
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m /registerPlatform Associates a platiorm to related users

Assocaites a platform by updating the equivalent fields in the users. Should be invoked when a new platform is created

Name Description
platform_id * ™ The platform’s id
string

(query)

assoc_user_id * ™9

platform_id

The user's id

stiring .
; assoc_user_id
(query) — !
Responses Response content type [ message v
Code Description
200 successful operation
400 update failed

Eixovoa 66: Hopauetpor tov endpoint eyypopns loT mlatpipuag oto BaaS kor axdxpion cootiuatog.

5.2.2.1.6  Agaipeon [oT mhatpoppag and to BaaS

Xpnowonoteital yio TNy aQoipeo pag TAateopuag omd to BaaS kot déxeton Tic 1d1ec £160000¢
ue To mpomnyovpevo endpoint, 6mwg eaivetal oty Ewova 67. H ev Aoyo mhotedpua, pall pe
OAEG TL TOOVEG TTEPIEYOUEVEG GUOKEVEC, SLOYPAPETAL AT TO OVTIGTOLYO TEDIO TOL YPNOTN.
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m fremovePlatform Removes a platiorm from a related user

platform contains devices

Parameters

Name

platform_id * r=av=¢
string
(query)

assoc_user_id *
string

Removes a platform by updating the equivalent fields in the user. Should be invoked when a platform is deleted. Works even if

Description
The platform's id

platform_id

The user’s id

assoc_user_id

{query)

Responses

Code Description

200 OK

400 Deletion failed

404 Deletion failed, platform does not exist

Response content type message B

Eixova 67: Hopaouetpor tov endpoint apaipeans loT whotpopuog omo to BaaS koi amdxpion cootiuatog.

5.2.2.1.7 Agaipeon cvokevdv [oT mhatpdppag and to BaaS

XPNCOTOIEITOL Y10l TNV APOIPEST] TOV TEPLEXOUEVMV CLCKEVOV MO TAUTPOPLOG arnd To BaaS
Kot O€xeTal MG €16000 TO AVAYVOPLOTIKO TG TAaTeOpuag avtig (platform id), 6nmg eaiveton
omv Ewova 68. Ot cuckevég g ev Ady® TAaT@dpuag, dioypdeovtal and To ovVTiGTOLo TEdIo

TOV XPNOTN.
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m /removePlatformResources Removes all resources from a platform /\J
Removes all resources from a platform
Parameters [ Try it out
MName Description
platform_id * ™®"% The platform's id
string .
o) platform_id
Responses Response contenttype | message v ]
Code Description
200 successful operation
400 Deletion failed
404 Platform resources not found

Eixova 68: Hopaouetpor tov endpoint apaipeans ovokevwv loT mlotpipuog amo to BaaS ki axdkpion coothiorog.

5.2.2.1.8 Eyypaon IoT cvokevng oto BaaS

Aogopd v eyypapn piag loT cvuokevng oto BaaS. Eneidn ot cuckevég eyypdpovtat 6To HoviEAo
TANPOPOPIOG TOV YPNOTN, KOL EVIOS TV GLOYETILOUEV®OV TAATQOPU®MV, TO GUYKEKPLUEVO
endpoint ova{ntd 10 avTicToLyo TEGI0 0TO LOVTELD TANPOQPOPiag KADE ¥pNoTn Kol YPAPEL EVTOG
avtov. [IpotindBeomn yia va methyel, eivorl o1 TAATQOPLES TOL GVOYETICOVTOL LE TNV EYYPAPOLEVN
OLOKELN v €XOUV MON GUCYETIOTEL PE TOVG EMUEPOVS YPNOTES WES® Tov endpoint g
TPONYOVLEVNG VILO-EVOTNTOC.

Onwg eaiveton otnv Ewova 69, 1o endpoint avtd déyeton g €i0000 TO AVUyVOPIGTIKO TNG
ovokevng (device id) kot to avayvoplotikd tng cvoyetiopevns TAateopuog (platform id) o
EMOTPEPEL UNVL LA, ETLTVYOVS 1| BVETLTLYOVG EYYPOPNG TNG GUGKELT|G.
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/registerDevice Registers a device o a user's platform /\I

i—'{eg|5ter5 a device by updating the equivalent field in the user model. SHould be invoked when a user registers a new device

Parameters

MName Description
device_id * ™1l The device's id
string =

device _id
{query)
platform_id * "““*@  The platform in which the device is registered
string

~ i

Cauery) platform_id
Responses Response contenttype | message ~
Code Description
200 successful operation
400 update failed

Eixovo 69: Hopauetpor tov endpoint eyypopns loT ovokeviic oto BaasS xoi amdxpion cooTHuaTtog.

5.2.2.1.9 Agaipeon loT cvokevng and mAateopo oto BaaS

Apopd Vv agoaipeon H0G GLOKELTS Omd pio TAOTPOpHa oto BaaS xai, 6mwe goaivetoan otnv
Ewova 70, 6éxeton Tic 1deg e10660v¢ pe to mponyovpevo endpoint. Apykd, evtomiletor o
YPNOTNG-KATOYOC TNG TAATQOPLLOG KOl, GTI GUVEYELD, OO TOV TIVOKE, GUGKEVAOV GTO VITO-TEDIO
TNG GVYKEKPIUEVIC TAATPOPUOG KOl GTO TESIO TV GVGYETILOPEVOV TAATPOPUDY OLPOLPELTAL 1)
ev AOY® CLGKEL.
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m /removeDevice Removes a device from a user's platform

Removes a device by updating the equivaient field in the user model. SHould be invoked when a user deletes a device

Parameters

Name
device_id * '

string

platform_id *
string

Responses

Description

The device's id

The platform from the device is deleted

Code

200

400

404

Description

successful operation

Example Value Modal

Deletion failed

Deletion failed, device not found in platform

Try it out |

Response content type ‘ message b

Eixova 70: Hopaouetpor tov endpoint apaipeans loT ovokevng omd whotpopuo ato BaaS ka1 amoxplon coTHUATOG.

5.2.2.1.10 Awypaen ypfotn anod o BaaS
To ocvykexpyévo endpoint apopd v dwarypaer| evog ypriot and to BaaS. Onwg paiveton oty
Ewova 71, déxeton g €16000 10 avayvoplotikd toug ypriotn (user id) kot emotpépel pivopa
emttuyiag/amotuyiog 1 advvapiog Sloypa@ng TOV ¥PNHOTI Y10 GUYKEKPLUEVOLS AOYOVG (OVAKEL G
OLOCTIOVOi 1] £XEL OLKOVOUIKEG VITOYPEMGELS). LE MEPIMTMOT EXTVYING, TO UVOUN GUVOSELETAL
OtO OVTIKEILEVO OV TTEPLYPAPEL TOV SLAYEYPAUUEVO YPNOTY.
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E /deletelser Deletes auser A]

Deletes a user

Parameters Try it out |

Name Description

user_id* ™= The id of the user to be deleted

string

user id

@

(query)

Responses Response content type application/json w

Code Description

200 successful operation, user deleted
Exampie Value Model

{

"id": "string”,

“role”: “string”,

"mail”: "string”

“organization~: ing”,

“balance™:

“associated platforms™: {
oml" :

“resource3”

]
“platfrom2z™: [
" reel”,
rce2”,
resource3d”

400 bad request

Exovoa 71: Hopauetpor tov endpoint dioypopne ypnoty oxo to BaaS ko1 omdkpion cvotiuorog.

5.2.2.2  ZXroyeio Aoyiouukov blockchain yio oiayeipion opoomovoiwv
To otorgeio avtd apopd dAa Ta endpoints Tov cyetiloviat pe TV SlayeiptoT OLOGTOVIIDY GTO
BaaS ocvompa tov loTFeds. Axolovbel pio chvroun meprypagn ya to Kobéva amd avtd.

5.2.2.2.1 Eyypoon opocmovdiag oto BaaS

To ovykexpyiévo endpoint oyetileton pe v eyypaen Mg opoomovdiog oto BaaS won
mopovotdletar avaAvTikd otnv Ewodva 72. Q¢ eicodo déxetar TOo avayveplioTikd NG
opoonovdiog (fed id), to avayvopiotiké tov IoTFeds ypniotn mov dnuiovpynce 1
ovyKekpluévn opoomovdia (creator id), évav mivaxa omd String mov meprhopfaver TG
ovoyetilOpeveg mlotikég mhoteopueg (related applications), kabmdg Kol v avTikeipevo pe
TOVC KOVOVEG TNG opocmovoiag (rules).
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| fregisterfedToBc Regsisr lederstion on Siockchain -

eqisenng 3 federstion o BC.

Parameters Try it out
Nama Dencription
fed_jd » == Thie federstans's id
]
creator_id* = The creator's id
string
iy #
inf_mode] * === The inforambon mode| type
string
- T_Tnoes
related_applications * ™  The relsted verical spplcations with the fed
array[strirg]
rules = ™ T e bon's rules

object

Resores et

Code Descnpbion
200 successful registration

400 regsirstan falled

Eixovo 72: Hopauetpor tov endpoint eyypopns opoomoviiog oto Baas ko awokpion coothiorog.

Evdectino mapdderypo evdc t€to100 avtikeluévou gaivetar otny Ewkova 73. Emotpéperl pivoua
emtuyiog/amoTuyiog Tng EyyPaeS TNG OLOCTOVOING.

} £t
Federation v {
id string
creator_id string
inf_model string

member_ids .
v [string]

related_applications
—=PP v [string]

rules
¥ f

}

Eixova 73: Avakeiuevo opoorovoiog aro Baas.

A&iler va onueiwbei Tmg Yo AdYoug CLUVAPELNG TO GUOTNLA OgV Bol EMTPETEL TV OPYIKOTOINGT
pog  opoomovdiog pHe  oapyikd pEAN TWEpav  Tov  Onuovpyod. Emmiéov, to medio
«related_applications» agopd wOuvEG epopuroyég Tov 1 opocmovdio ival oe Béom vo, Tapéyet
péow tov loTFeds. Evdewtikd Topadeiypoto ovtdv TOV EQUPUOYDOV €lval Ol TIAOTIKEG
mhateopues (Smart Environment, Zastel/Spotypal xoar UiTOP) mov B viomowmBovv oto
TeAevTaio 6tdd1o Tov Epyov. TéAog, To medio «rules» apopd dopnuéva avtikeipeva Tov opilovv
TO TAOIGLO KOVOVOV UE TO 0m0i0 Agttovpyel pia opoomovdio. H aviivorn tov S10popetikmy
EMAOYADV Yo 00T TO TEST0 £XEL Yivel 6TO VITOKEPAAaLo 3.3.3.

5.2.2.2.2  Avaktnon minpoeopidv opoctovdiog amd to BaaS

A@opd v TpocPact 6g TANPOPOPIES HIOG OLOCTOVIING, OTMG AVTEG EIVAL OTOONKEVUEVEG GTO
BaaS, and dAha cvotiuata g loTFeds mateoppog kot d€xeTor g 6000 TO AvayvVmPIGTIKO
g opoonovdiog (fed id). Omwg ¢aivetor omv Ewova 74, emiotpéest  upvouo
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emTuyiag/amoTuyiag cuvodevouevo and aviikeipevo cav avutd oty Ewkova 73 yio v mpdt
nEPINTOON.

etFedInfo Validate federation's admin A
/8

Returns whether a user exists and refative info

Name Description
fed_id * =2vr=! The federations's id
string
fed _id
(query) -
Responses Response content type | application/json .
Code Description
200 successful operation

Example Value WModel

"id": "stri
"creator_id' string”,
"inf_model®: "strimg”,

400 bad request

Eixova 74: Hopduetpor tov endpoint avaxtnong wAnpopopiay opocrovoiog omo to BaaS ka1 amokpion cooTHUaToG.

5.2.2.2.3  Avdktnon TANpoeopidv OA®V TV OLOGTOVIHV oo To BaaS

[Ipdkertan v 10 endpoint mwov oyetiletonr pe TV OVAKTNGON TOV TANPOPOPIOV OA®V T®V
opoomovoldv ov Ppickovral eyyeypaupévec oto BaaS kol mopovoialetal avolvTikd oty
Ewova 75.
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/getAllFeds Information about all federations Pas
Returns all federations registered in the Blockchain

Parameters Try it out

No parameters

Responses Response contenttype | application/json v
Code Description
200 successful operation

Example Value | Model

|

{
"id™: "string”,
"creator_id": "string”,
"inf_model™: “"string”,
“member_ids™: [

"string”

] »
"related applications”: [
"string”

1
“rules”: {}

400 bad request

Eixova 75: Hopduetpor tov endpoint avaxtnong TAnpopopiay 0Amv TV opoomovoidy omo to BaaS ko axoxpion
OUOTHUOTOG.

Xopic va déyetorl KOmolo, 16000, EMOTPEPEL LOVOSIAOTAUTO TIVOKO LE OVTIKEIUEVA GOV OVTO
omv Ewova 76. Ondte o wivaxog avtdg mepEyel TANPOPOPIeg Yo OAEG TIG OUOGTOVIIES GTO
BaaS. To endpoint avto pmnopei va a&lomonbei yio avakdAvyn opocToviidy amd ¥proTn OoTe
va. ot Ol TNV GUUUETOYN TOL GE OVTEG.

"id": "string”,

“creator_id": "string”,

"inf model”: "string”,

"member_ids™: [
"string”

1
"related applications™: [

“string”
]

":'ules“: {}

Eixova 76: Ilivoxag aro objects mov emaTpépetor PeTA THY EXITOYH OVAKTHON TV TAHPOPOPIDY TWV OUOCTOVOLDV
ano to Baas.

52.2.2.4 Amoyoprnon and opocrovdio oto BaaS

[Ipdkertan yio endpoint Tov apopd TNV OIKEIOOEAT] ATOYDPNOT) EVOC YPNOTI OO LI OHLOGTOVOINL
tov loTFeds oto BaaS. Onwg @aivetoan omnv Ewova 77, déxeton g £i0000 TO avayvoOpPLoTIKO
TOV YPNOTI KL TNE OLOCTOVIING Kol VIO GUVONKEC, dlaypaPeL TOV ¥pnoTn otd TV AoTta, LEADV
NG OMOGTOVOiagG.
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/leaveFed Deletes a member from a federation o~

Deletes a member from a federation if allowed by rules

Parameters

Name

user_id * =

string

fed_id * "=

string

(query)

Responses

Code

200

400

Try it out
Description
The user's id
user_id
The federation's id
fed 1d
Response content type | message v

Description

successful operation, member deleted

Example Value | Model

“member_ids*:
“string"”

3
"related_aspplications™: [
“string"®

3
"rules”: {}

bad request

Ewcova 77: Hopauetpor tov endpoint amoywpnons arxod opocrovoio oto BaaS kor amdkpion cootiuatog.

52225

Awypagn opoomovoiag and to BaaS

To ovykekpuévo endpoint agopd ™ dSwaypoaen oG opocmovdiog and to BaaS kot 0mwmg
eaiveror otnv Ewova 78, déxetar mg 16050 TO avayvVOPLoTIKO TNG OLOCTOVIING TOL TPOKELTOL
va dwypagei (fed id) kabog kot to avayvopiotikd tov IoTFeds ypriot mov ) dnodpynoce
(creator id).
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(VN3N /deleteFederation Deleles a federation AL

Deletes a federation if allowed by rules

Parameters Try it out
Name Description

fed_id * =% The id of the federation to be deleted

string

(o) fed_id

creator_id * """™ The id of the creator of the federation to be deleted

string

Caieray creator_id

(query)

Responses Response content type | application/json ~
Code Description

200 successful operation, federation deleted

Example Value | Model

=id": "string",

“string”

]
"related_applications™: [

400 bad request

Exova 78: Hopauetpor tov endpoint o10ppopic opoomovoiag ord 1o BaaS koi omdrpion ovotiuetog.

Y& MEPINTOON EMTVYING/AmOTVYIOG EMGTPEPETAL AVTIGTOLYO URVLUE, omtd To cvotnuo. [T
GUYKEKPLUEVO, OTNV TPMTN TEPITTMOT EMGTPEPETUL OVTIKELLEVO Gav avtd otnv Ewova 73 mov
TEPLEYEL TIG TANPOPOPIEG TNG OLOCGTOVIING TOV OLEYPAPN.

5.2.2.3  ZXroiyeio loyiouirod BaasS yio dioyeipion ynpopopiag o€ ouoomovoies

[Ipdkertar Yo 6TOLYEI0 AOYIGUIKOD TTOV 0pOPA TNV SLOYEIPLOT YNPOPOPLDY GE OPOCTOVIIEG OTO
BaaS. Ta empépovg endpoints weptypdpovtal TapoKaTo.

5.2.2.3.1 Aimpo mpocsOnkng véov péLovg oe opootovdia oto BaaS

To ovykekpuévo endpoint a@opd TV TPocHNKN vEoL HEAOLC GE OpOCTOVOiN HEGH oo
npockinon. Onwg paiveton otnv Eucova 79, déxeton w¢ €i6060 10 avayveopioTikd TOL XP1oTn
OV eKKIivOE TNV TPOGKANGT), TOV VIO TPOSONKT ¥PoTN KAOADS Kot TNG €V AOY® O0LOGTOVOiaG.
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Eixova 79: Hopduetpor tov endpoint yia oithuo mpootnrns véov uélovg e opoomovoio oto BaaS kou arxokpion
OOVOTHUOTOG.

Y& mepinTmon emTuyiog/amoTuyiog EMGTPEPETAL 0md TO cOOTNUO avtiotoyo upvopo. ITo
CUYKEKPIUEVO, OE MEPIMTOOT EMITUYIOG EKKIVEITAL dadtkKacior Yyneopopiag Kot dnuovpyeiton
avtikeipevo cav avtd oty Ewova 80. Emiong dnpovpyeitar éva kovmdve (token) o kaOe
YNEOEOPO Y10 TNV L0 aoPoAn €£0V61086TN o™ TOV. TO KOVTTOVL AVTO TEPVIETUL OC TAPAUETPOC
GTOV TPOCHOTOTONUEVO GUVOIEGLO TOL ATOCTEALETOL PHECM «mail» kaOe xpNoTn TPOoKEWEVOL VoL
YNOIceL Kot Kataval®veTol ovtopato and ta endpoints 1OV LVAOTOOVV ££0VG1000TNOT TOV

xpNoT.

Ewcova 80: Avuikeiuevo ynpopopiog oto BaaS

5.2.2.3.2 Almpo agaipeong pélovg and opoonovdio oto BaaS

To cvykekpiévo endpoint apopd v agaipeon pHELove amd opocmovdia péca amd TPOTUGT.
Onwg gaivetar oty Ewkdva 81, déyetarl og 16050 TO avayvmpIoTIKO TOV YPTOTH OV EKKIVNGE
NV TPOTOOoT), TOV VIO aPaipeot ypNotn kabdg kal g ev Ady® opoomovdiog. Emotpépet
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WAVOUO ETLTVYI0C/ OO TUYIOG, EVD GE TEPIMTOOT EMITVYING EKKIVEITAL SL0OIKAGIO YNPOPOPiag
Kot dnuovpyeitan avtkeipevo cav avtd oty Ewdva 80. Emiong dnuiovpyeitor éva koumovi
(token) yio kB YynEoPOPO Y1 TNV T acPaAr €£0V61050TN O™ TOL. To KOVTTOVL AV TO TEPVIETAL
®¢ TOPAUETPOG GTOV TPOGMTOTONUEVO GUVOEGLO TTOL ATOCTEAAETAL LEG® «mail» kdbe yprotn
TPOKEWEVOL VO, Yyneicel Kot katavaldvetol avtopata omd to endpoints TOV VAOTOLOVV

€E0VG1000TNON TOV YPNOTH.

Ewcova 81: Hopauetpor tov endpoint yio. aitnuo. opaipeons HéAovg ard opoarovoia ato BaaS koi amoxpion
OVOTHUOTOG.

5.2.2.3.3  Aimuo aAloyng kavovev opocnovoiog oto BaaS

To ocvykexpévo endpoint agopd v aAloyr] KOvOvVeOV G€ OLOCTOVOi0 HECH OO TPOTOOT).
Onwg paivetor avoivtikd oty Eikdva 82, 6&yetal og 16050 TO avoyvmpLoTIKO TOL YPNGTN OV
ekkivnoe v mTpdTacn, TG €V AOY® 0pOcTOVdinG KaOMS Kol TOV TPOTEWOUEVOD GET KAVOV@V.
Emotpéper pnvopa emtuyiog/amotuyiog, eved og mepinTmon emtuyiog eKKIVEITOL S1001K0cio
ymoeoeopiog kot dnpiovpyeitar avtikeipevo oov ovtd oty Ewkova 80. Emiong dnpovpyeiton Eva
KovTovL (token) yio kGOe yMeoeopo yia Ty To acParn €£o0vo1060Tnomn Tov. To Kovmdvl avTd
TEPVIETAL OC TOPAUETPOC GTOV TPOCOTOTOMUEVO GUVOEGIO TTOV GTOCTEALETOL UEGM «maily»
KGOe ypNOTN TPOKEWEVOL VO, YNPIGEL KOl KOTAVOADVETOL autopato amd to endpoints TOL

VAOTO0VV ££0VG1000TNGN TOL PN OTH.
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Exova 82: Hopauetpor tov endpoint yro aitnuo. olayng kovovawv ato BaaS ka1 amoxpion oootiuotog.

5.2.2.3.4 TlpécPacn og meptypaen yneopopiag oto BaaS

To ovykekpipuévo endpoint apopd Tmv Ayn TG TeEPLYpaens pog yneopopiag. H meprypaen
0T WITOPEL VO TOPEYETOL GTOV YNPOPOPO-YPNOTY TPOKEUEVOL va, Yvopilel To Bépa yia to
omoio ynoilel. Onmg eaivetar oty Ewova 84, 6éyetar og €i6060 T0 HOVOSIKO KOVTOVL TTOL
owbétel KGBe YPNOTNG Y10 YNPOPOPID KOl EMOTPEPEL TNV TEPLYPOPT TNG TOL ONULOLPYEITOL
aLTOpOTO 0T TO smart contract Katd v apytkoroinon g yneopopioc. Onmg tpoavapepnke
TO KOLTOVL OTO KOTOVOADVETOL GVTOUATO, OVTO oNUaivel OTL OTaV 0 YNEOPOPOC KAVEL KATK
GTOV GUVOECUO GTO «maily Tov, TOPATEUTETOL GE W10, 0L OPYIKT GEAISO 1) OTTOl0 VTOUATOC
kaAel To endpoint aqvtd dafalovtag To KoVTOVL and TIC TOPAUETPOVS TOV GLVOEGHOL. Enerta
amod TNV EmMTLYN KANOo™M TOv «endpointy 1 TEPLYPAPT] OV EMCTPEPETAL VAOTOLEITOL GE [
16t00EAid0 cav ot TG otV Ewodva 83, uéom g omoiog o ypnome dvvatar va yneicet
a&lomowwvrag to endpevo «endpointy. [opddetypo Tov KovTovioy givat ELPavEC 6GTOV GUVOEGLO
GTIV KOPLON TNG EIKOVAG VTG,
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Ewcova 83: Hopaderyuo oelivag ynpopopiog oto Baas.



IoTFeds (T2EAK-02178) I12.1

Exovo 84: Hopauetpor tov endpoint yia mpocfocn oe mepiypapn ynpopopiog oto BaasS kor axdkpion ovotiuorog.

5.2.2.3.5 Kartaypaer yfeov cto BaaS

[Ipdkertan v endpoint wov apopd TNV KOTAYPOPT YHPOL VOGS XPNOTI, YO YNOOoPopio oTnv
onoia &yel kKAnBel va AaPer pépoc. Onmg eaivetar oty Ewdva 85, déxetan wg gicodo to t0
Lovadtkd Kovmdvi oL SlaféTel KAbe xpNoTNG Yo yNneoeopio Kabmg Kot Ty Wieo Tov (vote) ue
mBavég Tiég yes/no/abstain Kot evUEPDOVEL TO OVTIGTOLYO OVTIKEILEVO WN@OQOpiag e TNV
yneo tov ypnotn. Ocov apopd 1o «interface», to «endpoint» avtd Kaleitor Katd TV VITOPOAN
™G YMeov amd Tov ypniotr (ypnon tov minktpov «Submit Vote» otv Ewoéva 83). “Enetta o
YPNOTNG TOPUTEUTETAL GE OEVTEPT] GEMON LE GYETIKO TEPLEYOUEVO EMTLYING 1 OTOTVYIOG TNG
OMOTELPOS YNPOL TOV OTMG PAIVETAL BTNV .
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/registerVote Registers a user's vote N

Registers a user's vote

Name Description

token * %"= The unique token of the member that is voting
string

(query) token

vote * aui®d  Tha yser's vote, should be one of yes/no/abstain

string

(query) voie

Responses Response contenttype | application/json v l
Code Description

200 successful vote

400 bad request

Exova 85: Hopauetpor tov endpoint kazoypagns wigov oto BaaS kot axdkpion cootiiorog.

[QREEAS

Successtully submitted vote.

Thank you for your participation!

Eixova 86 Iapaderyuo oeridog émerta amo exitoyn ynpopopio ato BaaS
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6 Xvumepacupato

210 mopadoTEO 0LTO TAPOVOIALOVTOL 1] TPOGEYYIOT) TTOV AKOAOVOEITOL KOl Ol UNYOVIGHOL Y10 TN
dweipion piog opocmovdiog ota mAaicla tov épyov loTFeds. H mpocéyyion avt Pacictnke
OTI{ OTOUTNCELS KOL TNV OPYITEKTOVIKY] TOV GULGTNUOTOS KOOMG Kol TIG TEYVOAOYIEG TOL
meprypapnkay og mponyoovueva mopadotén (I11.2 kou I11.3) a&lomoidviog Tovg LVIAPYOVTES
UNYOVIGLOVG TOV eVOLdpesov Aoyiopkol tov symbloTe kot enekteivovtag Tovg e pnyovicovg
blockchain. O emuépovg apyltekToviKog oyedocpoc vy T Owyeipton tov loTFeds
opooTovolm®v cuvoyiletat oto Kepdiato 2.

>10 Kkelpevo mov axorovBel (Kepdiawo 3) avaivoviar ot Pacikol pnyovicpol 6tovg omoiovg
ompiletor n dwyeipion g opoomovdiag. Avtol givar ot unyoviouoi blockchain yw tnv
amoBNKELON KoL TNV EVNUEPMOT TV TANPOPOPIDYV GYeTIKA UE TiG opoomovdieg loTFeds kot tnv
xpon E&vmvav cupfolainy mov opilovv TIC EMTPEMOUEVES EVEPYELEG GE AVTEG, OL UNYOVIGHLOL
avbevtikomoinong kot €£0V61080TNGONG Yo TNV TPOGPaon o TOPOVG KOl GTOLYEID LE AGPUAN
TPOTO Kot TV EMOANBgVGN TNG AVOEVTIKOTNTOS KO TEAOC, Ol NOVIGLLOT Y10, TNV OTOKEVTPMUEVT
Kot autovoun dwakvBépynon twv opocmovoldv loTFeds w¢ omokevipmpévol avtdvouol
opyavicpoi.

>m ovvéyewn (Kepdrao 4) meprypdpetar 1 Tpocéyyion mov akoiovdeiton yio v enitevén g
OTMUOGLOAOYIKNG SIOAEITOVPYIKOTNTOG KOl TNV OVATTLEN TOV WHOVIEAOL TANPOPOPiaG TOL
cvotiuatog loTFeds 1o omoio Bo amoteAécel v Pdom yw TOv OpIGUO TOV HOVIEA®V
opoomovolwv IoTFeds. T'a v avantuén tov poviélov e€etdotnkoy to, TeEAevTaio TPOTLTO
LOVTEL®V TANpOPOpiag Kot ovToAoyidv 6to Awadiktvo twv Ipaypdtov kot v 'E&umvn 116An
omwg NGSI-LD xat SAREF/SAREFACITY, kafd¢ Kot to LovTéAa TV TAOTIKOV TAATPOPUOV.
O1 BaC1KEG TPOTOTOIGELG TOV TPOEKLY OV APOPOVV TIV TPOGHNKN VEDV OVIOTIHTMOV GTO LOVTEAD
N QVTIGTOU®OV VTOPYOVCHV OVIOTHTMV OTO HOVIEAO LE OVIOTNTEG TV HOVIEA®V 1oL
eetdobnkav (SAREF/SAREF4ACITY), evd 6mov dgv RTov Suvath 1 E160YMYTN TOV OVIOTHTOV
kot avtetoyldv oc Exovv (NGSI-LD), onAdcelg vémv oviot)tev pe Pdon v avaivon tov
OVTIGTOY(IOV OV Tpoypatomomnke elonynoav 610 poviéAo doTe va KOAVPBoHv oyeTikol
KkdOetot topeig dmmg N E€vmvn oTAbuELON Kol 0 £EVTVOC POTIGUOG TOV JATPUYUATEDETOL TO

épyo.
Téhog, oto Kepdhato 5 kataypdeetor 1 LAOTOINGOT TOV AELTOVPYIKOTHTOV OloyEiplong

OLOCTIOVOIOG KOl TOV EUTAEKOUEV®OV GTOLYEIMV AOYIOUIKOD T®V VTOGUOTNUATOV TOL
oLV0dEHOLVY TOV avTicTolyo kdduka Avorytig [Inyng.

>11c dpAcEl; OV aKkoAOLOOVY 01 AEITOLPYIKOTNTEG Yo TN Oloyeipton g opoomovdiog Oa
EUMAOVTIOTOVV HE VEEG AEITOLPYIKOTNTEG oL Bo avamtuyBovv oto TAaicle TOV ETOUEVOV
Opdoewv OM®G ival Yo TOV EAEYYO OKEPOUOTNTOG TOV SIKOIOUAT®V TOV YPNOTH.
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