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1: EIXAT'QI'H

H epyaocia meplypadel tnv Snuovpyia pag kuBepvoduotig edpappoyng yia thv Fewpyla. Xto T€Aog tng
epyoaoiag Ba doUpe €va oAOKANPWHUEVO CUCTNLLA YLO TOV AUTOMATO EAEYXO Kal TV Slaxeiplon
cuothuartoc noticou. H Slaxeiplon Ba yivete péco totooeAidog evw pag divete n Suvatotnta eLc650u
KOlL EAEYXOU LECW XPNOTWV.

KaBe pépa xpnotpomnolouvtal TOVoL VEPO yLa TNV KaAALEpyela Stadopwv putwy, autd Ta Gutd cuvnbwg
notilovral pe éva otabepd MPOypapa avAAoya TNV EMOXN Kal To onpeio Tng {wng Toug. NapoAa autd
yvwpiloupe 16N mwe éva puTO XePLATETE TO XWHA TOU Va SLATNPEITE 0€ CUYKEKPLUEVO TTOCOOTO
uypaoiag, auto ennNPEAIETE OVAAOYQ TNV EMTOXH KAl TO MPOYpOppa Sev Umopel va KaAUPEL TTANPWG
QUTAV TNV avaykn. Eniong 6co Sev elpoote ekel va eMPAEMOUE TNV AVATTTUEN £VOC puToL Sev
propoUpe va yvwplloupe TNV KOTAoTAON TOU.

Epeic Oa oxedlaooupe pia oAokAnpwpévn Ao n omola e TNV Xpron HLKPO UNthpectlwy, Ba Umopet va
Totilel aUTOHATA YLo EUAC OTaV XePLAleTe. ETOL LELWVOULLE TO KOOTOC TOU VEPOU EVW TO
XPNOLUOTIOLOUE TILO CWOTA ETUTUYXAVOVTAG KOL CUVEXK TtapakoAouBnaon.

H AUon pag Ba xpelaotel oUvolo Tévte SLadIKTUAKES edappoyES Kal pia Baon dedopévwv. Mmopel va
daivovtal moAEG aAAd N KABEe pia ard uovn tng eivat oAUl «edadpld», SnAabdn katavaAwvel TOAU
Alyoug mOPOUG LLOC KOL I OPXLTEKTOVIKI HOG EIVOL QUTH TWV HLKPO UTINPECLWY. KABE pia amo Tig
edbapuoyES LoG elval oXeSLACUEVN YLOL VOL KAVEL LOVO Eva TIPAYUA, EVW SEV KPATAEL KATIOLEG ONUOVTLKEG
mAnpodopieg 600 eival og Asttoupyia, auto pag Sivel tnv duvatdtnta av XPeLooTel va TpEEoue
napandvw ¢opeg kamola edpappoyn tavtoxpova, dnAadn Suo SLakoULoTEG/UTOAOYLOTEC TTOU UIopPoUV
va eEUTINPETNOOLV MEAATEG aveAPTNTOG KOTAOTAONG.

Ot epappoyég pag eival ot €€ng:

e Edappoyn tauvtonoinong

e Edappoyn RestAPI [1] yia tnv Slaxeiplon mopwv

e Edappoyn SPA [2] n omola emikolvwvel pe tn Rest kat Sivel éva meptBaiiov Slaxelpioslg otov
nepinyntn (browser) pag.

e Edappoyn MQTT [3] otnv omola emtkovwvoUuVv oL Kool yia tTnv Andn pubuicewyv Kot
OTTOCTOAN HUETPNOEWV.

e Edappoyn «umnpeoioc» [4] n omola ekteleite ava Sekamévie Aemtd yLo TV LAomoinon Tou
OQUTOMATOU TTOTLOOU.

H edappoyn tautonoinong eivat évag dtakoutotrg RestAPl pall pe totooeAida tautomnoinong Kat
Sloxeiplong SPA. Auth n edpappoyn avohaupavel tnv elcodo evdg xpriotn 6To cUOTNHA EVW EXEL
TIEPLOPLOUEVEG SUVATOTNTEC OTtWC TNV Snuoupyia GAAWV XpNoTWY, €miong SnULoUpyel pepKA
avtikelpeva «token» ta omola AdapBavel n epapuoyr mou {NTnoe va Taktonolnbel évag xpnotng, auvtd
to «token» to otéAvel og omoladnmote GAAN epappoyn yla va tng nitpansi n cuvdeon.




H edappoyr RestAPI BéAou e va Sivel éva eupéog paopa evToAwv Kal avalnThoswy. ITnV SIKN pag

nepintwon &ivel tnv Suvatotnta cuvdeong péow RestAPI rj SignalR [5] n omola sivat piia texvoloyia

RPC [6] o€ avtiBeon pe tnv RestAPI pag Sivel Tnv dSuvatdtnta ULag cuvexXnG cUVSEDNG LLE TO SLOKOULOTH,

£10L propel 0 SLAKOWLOTAC VA KAAEDEL LEBOSOUC AMOUAKPUCUEVA OTOV TIEPLNYNTH. EUELG KAVOUE

xpron Stadopwv eldomoLoewy otnV popdn evnuépwong adailpeanc n Kal SnNULOUPYLOC AVIIKELUEVWV.

INUAVTLKO €lval OTL oV KATIOLOC XpNOLOTOLEL TNV RestAPI emadr] Tou SLaKopLoTH €vag AAAOG XProTng

Tou xpnotpomolel tnv SignalR emadn Ba AdBel kot TAAL eldomoLioeLg yla Ti¢ aAlayEG. Mevikd Ba

SNULOLPYNCOUUE TO cUOTNHO £T0L WOTE oL AAAOYEG TNG Baong SeSouévwy pog Ba pmopouv va otaABouv

KOlL OTOV TEPLNYNTr omoTe Sev Ba €XEL oNUACLO AV TPEXOUE TTAPATIAVW SLOKOWULOTEG TNG EPOPUOYAS

RestAPI.

MNapakdtw BAEmoupe Tig Stadopeg Stemadég tng edpapuoyng RestAPI

PATCH /v1/node/refresh

GET /v1/group

GET /v1/group/{id}

node:refresh

node:added

node:updated

node:removed

node:connection

group:search

group:get

MopdpeTpog Mepiypadn

RestAPI SignalR

GET /vl/node node:search Avalnitnon KOpBwv

GET /v1/node/{id} node:get AVAKTNON GUYKEKPLUEVOU KOUPBOU
POST /vl/node node:create Anuoupyia KOpBou

PATCH /vl/node node:update Evnuépwon kéuBou

DELETE /v1/node/{id} node:delete Awaypadn koppou

PATCH /v1/node/add node:group-add MpooBnkn KOUBOU Og yKPOUTT
PATCH /vl1/node/remove node:group-remove Alaypadn KOUBouU amnod ykpour

Avavéwon tou “token” gvog kouBou

Ewdomoinon ot évag KOpPog
Snuoupyndnke.

Eldomoinon ot évag KOppog
EVNUEPWONKE

Ewdomoinon Slaypadng evog koppou

Eldomoinon aMayrg o katdotoon
ouvbeong kKOUPou

Avalntnon ykpoum

AVAKTNON GUYKEKPLLEVOU YKPOUTT




POST /v1/group group:create Anpoupyia ykpour
PATCH /v1/group/ group:update Evnuépwaon ykpourt
DELETE /v1/group/{id} group:delete Alaypadr] ykpouTt
group:added Evnuépwon Snuioupyiag ykpour
group:updated Evnuépwon aAlayng ykpour
group:removed Evnuépwon Slaypadng ykpouTt
GET /v1/irrigation irrigation:search Avalntnon eVIoAwv MOTIOUATOC
GET /v1/irrigation/many irrigation:search-many MoAAamAEG avalnTrOELS EVIOAWV
GET /vl/measurement measurement:search Avalntnon YUETpROEWY
GET /vl/measurement/many | measurement:search-many MoAAamAEG avalnTrOEL LETPHOEWY

O napanavw SlemadEég Tou mivaka TEPLEXOUV Kol AVTLKELEVA amooToAng kat AnYng ta onola dev
daivovtal otov mivaka, autd Ta avtikeipeva Ba ta anodacicouie apyotepa OTav £pBEL N WPA TNG
vlormoinong tng edapuoync, yia tnv wpo EEpou e OTL BEAOUE VO UAOTIOL|COUE QUTA Ta onpeia, £Tot
MropoUpe va apxiooupe va oXeSLATOUE KaL TIG EMOUEVEG EQUPUOYEC BACLOUEVEG OE QUTHV.

H edappoyr SPA n onoia avaAapuBavel tnv mapouciacn Kal tnv dlaxeiplon kavovtag xprion tng
edappoyng RestAPl Ba oxeSla0TEL XpnOLLOTIOLWVTAG TOV TIVAKA TILO TTAVW.

MNapakdtw BAEMoupE HePIKEG dwToypadleg amd To Mwe Ba kataAneL n edappoyn.

Group01

Node@2 B Nodeol

An Irrigation node A Measurement node.

Not Grouped

Ewova 1: Apyikry oeAiba SPA




By " mqtt-board1 ®

idapvugeyc

An Irrigation node from matt board

Load Irrigations 30 Days v

N

Ewkova 2: SeAiba ykpourt SPA

T - Group01 (Potatoes)

Cool group 03

Node02  Node0l  mqtt-board1

Load Data 30 Days v

Measurements

lovimatinnmn

Ewova 3: Zediba kouBou SPA

H ebapuoyr) MQTT avaAapBavel tnv mARPN eTuKowwvia Kot Staxelplon Twv kouBwv. To API [7] mou Ba
Snuloupynoou e daivetal otov mapakdtw mivaka. Omou PAénoupe “nodeld” elval n povadikn
TOUTOTNTA €VOC KOUPBOU Ttou dnploupyeite pall e tov Koo kal Sev oAAALEL TTOTE.

MQTT Topic Nepypadn

node/connection/{nodeld} Inueio dnuocievong katdotaong cuveeong KOUPBwv.

10



node/settings/{nodeld} 2nueio dnpooievong pubuicewyv KOUPBwWV.
node/irrigation/{nodeld} Jnuelo dnuoaoieuong evioAwv notiopatog.

node/measurement/{nodeld} | Znuelo dnuocicuong Petprnoewv.

Mo 1o napamndavw APl B€houpe LOVo 0 SLAKOULOTAG va Umopel va Snuoacteloel og OAa ta “Topic”
(Znuela) eKTOG Ao AUTO TWV UETPOEWV.

Eniong B€Aoupe o kABe KOUPOG va TakTomoleite e Eva povadikd «Token» n aAALwg évav KwSLKO yLa Tov
OUYKEKPLUEVO KOUPO. Av Sev gival cwotdg 0 KWELKOG TOTE 0 KOPBOG Sev cUVEEETOL LE TOV SLAKOULOTH
KoL 8ev pmopet va AaBel eldomotnoelg n va oteilel véa pnvopara.

TéAog B€houpe av n kataotaon tou «Token» evog kKOUBou aAAGEet, SnAadn aAAdgel o KwSIKOG TOU TOTE
VQ QTIOCUVOECGOUE TOV CUYKEKPLUEVO GUVEESEUEVO KOUPBO, av Sev eival ouvdebepévog Sev pag
evlladépel.

H edappoyn uninpeaoiag £xeL Lovo €vav okomod, va SNELoUPYEL KavoUPYLEG EVIOAEG Lo TNV eKKivnon Kol
TNV nalon MOTIoUATOC Kal va eival aveédptntn amo to umoAouto cloTnua. ITnv Sk pog nepintwon Ba
XPNOLUOTIOLELTE oav pyaAeio Tou emikoWwVEL aneuBeiag pe tnv Baon kal Ba ekteAel OAeG TIg
omapaitnTeg eVEPYELEC yLa va SNULOUPYNOEL EVTOAEG YL KAOE YKPOUTT KOUBWV.

TéAoc oL kOpBoL Ba xpelaotolv tnv Sikn Toug edappoyr. Epeic emiAé€ape va SnULoupynooUpE pLa
edappoyn .NET Framework tnv omnoia ekteAoUpe o€ éva Raspberry Pi Zero W kavovtag xprjon tou Mono
[8]. @éAoupe va SnULoUpyOOULE TN EDAPUOYN E TETOLO TPOTO WOTE va pubpilovial apKeTa Mpayuata
OLUTO YLOL VO UITOPOUE VAL XpNOLUoToloVoE yia mapadstypa €va Pi yla Suo ebaplOYEC N KoL ULA EVTEAWG
Stadopetikn mAaketa. Oco n MAAKETA TTOU eTUAEEQLE XPNOLLOTOLEL AoyLoULKO Linux Ba SoU e otL Ba
propel va ekteAéoel TNV edpappoyr pag, aAALWG Kavovtag Xpron Ttou napandavw MQTT API unopoUue
va Snuloupynoou e TEAELOG SLadopeTikols KOPBoUC ammd dmon 1000 MAAKETAG 000 Kol YAWwooog
TPOYPOUUATIONOU. Epelg emAéEape TNV 1OLG yYAwooa kal framework Adyo SteukdAuvong tou
Slopolpacpol Kwdika onwe Ba SoU e ota eMOpEevVaA KedAAaLaL.

TéAog n SLaouvdeon Twv KOUBWV Ba pumopouoe va yivel e omolovEAToTE TPOTOo avaloya Thy
tomoypadia Tou KABe pEpouc, yia mapadslypa av urtdpxel £i6n kaAun WI-FI urmopoUlpe va
ouvbeBoupe ameuBelag ekel, aAALWG Utopol e va SoKLpAooU e kamolo MESH [9] Siktuo n kdmolo
Siktuo peydAng eppélelag onwce to LoRa [10]. H emthoyn Siktdwong elval kaBapod mpofAnua kabe
EYKATAOTAONC KoLl 600 mpoadépel Tnv Suvatotnta cuvdeong oto Sladiktuo dev pag emnpedlel HaAloTa
n texvoloyia MQTT pnopet va avtaneféABel og oAU aduvaua Siktua.
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2T mapaKAtw Kepalala Ba Solpe TV ene€ynon Twv emiloywv pag Kot TV UAomoinong tou mpoTlekT,
evlelKTIKA Ba avadEépovtal ot AéEeLg «teAATNC» N omola UTTOSELKVUEL pLa epappoyr/cucKeun n omnoia
OUVOEETE 0€ €vav SLOKOULOTH.

2: APXITEKTONIKH

MpLv SLOAEEOUE TNV APXLTEKTOVIKA LaG Ba TpEmeL va KATAAABOULE KOL TL EVVOOU LLE LLE TOV OPO aUTO.
APXLTEKTOVLIKH £vValL 0 TPOTIOG LLE TOV OTIOLO N UTINPEGia Lo AeLToupyEl, Lo cuyKekpLpEva KaBopilel
TIOAAQ TP Ay LOTa YLa To TwE Ba KAvou e host pla umnpeoia yla to mwg Ba tv avantiou e Kot TEAOG
yla To Mw¢ 0a « LEYOAAWOCOUUE» AVOAOYOL LE TLG OVAYKEG TTIOU £XOUHE QUTO TEPIAAUPBAVEL KOlL TLG YAWOOEG
T(POYPOUUATIOHOU oA Kat To framework to omoio Ba xpnoLUOTOLCOUE.

H apxLtektovikr og OAeg TG SLASIKTUAKEG EDAPHOYEG UTTOPEL TILAL VAL XWwPLOoTEL o€ U0 peydAeg
Katnyopieg povoAlBikég (monoliths) [11] kat og pikpo umnpeoisg (micro services) [12].

2.1: Th@ooa [Ipoypaupoaticuon — Framework

MNa yAwooo mpoypappatiopoU enélea va xpnowlomnotjow tnv C# [13] tng Microsoft kat to .NET Core
[14] framework 1o cuykekpuéva tig texvoloyieg ASP.NET Core [15], SignalR [5], MQTTnet [16] Blazor
[17] Mono [8] kat Openiddict [18].

MapoAo ou B XpNOLUOTIOLCOUE LA LOVO YAWCCA YLO TOV TIPOYPAUUOTIOMO Kol TOV SLaOLpACHO
Kwda Ba doupe otL kABe framework £xeL Tov 1kd TOU OKOTO Kal cUpTEPLDOPAL.

O peyaAltepog Adyoc eival n kaAn yvwon yAwooog kat framework, evw kat pe ta 0o va elvat a open
source [19] kat va €xouv TTOAAEG omtoudaieg edappoyEG Kal UTtOoTAPLEN Ba SOUE TILO KATW OTL ATAV LA
gUKOAN emhoyn.

2.2: MovoMBikéc Epapuoyéc — Mikpd Yanpeoieg

Onwc SnAwVeL KoL To OVOUO. LOVOALBIKEG EDAPUOYEC ElvaLl AUTEG TTOU AVOTITTUCCOVTAL OOV £VAG LEYAAOG
Bpdxog, OAeG oL AeLToUpyLeG KaL oL SUVATOTNTEG TPEXOUV OE [La povada enefepyaoiag (process) kat ot
KOLL OVOTTTUGOOVTAL TAUTOXPOVA, LOALOTO av OEAOUE VA KAVOUUE EVNUEPWON OE LOVO [Lo AstToupyia
KoL TTGAL Oa XPELOOTEL VAL EVNUEPWOOUE OAGKANPN TNV dopUOYH.

Mo TapASELya 0l OKEMTOUUE OTL £XOUUE €va e-shop TO omoio TIPEMEL VoL XELPL(ETOL TOV KOTAAOYO TOU
KOTAOTAUATOG AAAG TAUTOXPOVA TO KAAABL ayopwV KoL TG (OLEC TIG MANPWHEG. Me pia LOVOALOIKN
edappoyr TPEXOUUE KL TIC 3 QUTEG UTINPECieg TauTdxpova. AuTd anpaivel TapoAo Tou oL 1o TtoAot
TeAATeG BAETIOUV TOV KATAAOYO Kal Alyol KAVOUV [La tapayyehia OAOL XpNoLUOTIOLoUV ToV 810
SLOKOULOTH KAl otnv ouoia tov i8lo urtoAoyloTr. Auto pnopet va £xeL Stadopad anoteAéopata, va eival
n Aettoupyia yLo to KaAaBL va gival o apyn otav MoAUS KOOLOG KOLTA ToV KOTAAOYOo piol AAAN sival otL
n Aettoupyio Twv mMANPwHWY propei vae aANalel cuxva oAAG epeic Oa TPEMEL v KAVOURE EVNUEPWON OF
0AOKANpPN TNV edapuoyn.
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OL UIKPpO uTNpPEeoieg eival TiLo TepilmAokeg SLOTL OwG daivetal armd To ovopa elval TIOANEG PLKPEG
uTtnpeoieg. Aev xpelalopaote OAEC oL AeLTOUpYIEG va lval og pla PeyaAn ebappoyn, avtiBetog
SlaAéyoupe kABe Asttoupyia Kot TNV omape otnv Sk TNG kP edappoyr, LAALoTa ival apKeTa
ouvnBec n kABe Uikpr ebappoyn va eival TEAELWG AMOUOVWHEVN KaL Va €XEL KOL TNV 81K TG Baon
6edopévwv. AuTto PoodEPeL TO TTOAU eYAAO TIAEOVEKTN A OTL KABe AelToupyia avamtUooETaL HOVN TNG
kot BEBata yivete host povn tn¢. To pelovekTna 6w OTL 0 TPOTOC ToU KAVoULE host pla edapuoyn
XTLOMEVN O€ ULIKPO UTINPEGLeC yiveTal Alyo Lo meputAokr).

Mo napadelypa o e-shop mou avadEpPapEe TPONYOUUEVOG OTL XEPLALETE TPELG ULKPO UTINPECLEG, LA yLa
TOV KATAAOYO TOU KOTOOTHHOTOG, LA YLa TO KAAGOL KOt pLa yia TLG MANPWHEG. AUTO KAVEL TTOAU TILO AR
TNV avamntuén Twv Aettoupylwv adou Kabe Asttoupyia ival pla umnpeoia povn tng. Otav pla umnpeoia
£xeL peyaho dopto dev emnpealel Ti¢ aAAeg Suo adou cuvnBwg Sev TIg TpEXOUV oUTe otov iSlo
UTTOAOYLOTH Kol BEBaLa OTaV EPXETAL N WPO VA KAVOUE EVNUEPWON LA OTTO TLG UTNPEGCLEC oL AAAEG Sev
ennpealovroal.

AN pLo peyain Sladopd Twv UKPO UTINPECLWV KAl TwV LOVOALBIKwY edappoywy eival oTov TpOmo
TIOU TLG «eyalwvoupe» dnAadr TL KAVOULLE OTav XEPLATETE va TPEEOUUE TNV edapOYr LAG KOL OE
6£UTEPO UTIOAOYLOTH YLA VO UTTOPECEL va eEumnpETnon tnv {nTnon.

XpNOLUOTIOLWVTOC TO MapAdeLlypa amo Oa umoB£coupe OTL UTTAPXEL LeYAAOC pOPTOC otV AstToupyia
Tou KaAaBlou. Me tnv povoAlBikn pag ebappoyn Ba mpénel va tpéoupe os évav SeUTEPO UTTOAOYLOTH
oAOKAnpN tnv ebappoyn dnhadr Ba Aettoupyel Kal o KATAAOYOG KAl oL TTANPWHECG TTAPOAO TIoU SeV TIG
XPEL{OUAOTE 1) TO TILo cUVNBEC Ba PEMEL Vo SWOOUUE TAPATIAVW TTOPOUE OTOV UTIOAOYLOTH TO omolo
ovaloya kot GAAOUG TTapayovTeg propei va eivot SUoKoAo. AuTo pmopel va Kavel oAOKAnpn TNV
edappoyr| TLo apyr EVW OLYoUpa KOTAVOAWVEL KaL TTLO TIOAOUC TOPOUC amo 6oouC XPela{OUAOTE.

Me tnv edbappoyn LIKPO UTtNPECLWY OTaV N Asltoupyia Tou KdAaBou éxel peyalo ¢popto atov SeUTePO
umoAoylotr Ba Tpé€oupie HOvVo TV Asttoupyia Tou KaAaBLlol autd €XEL WG ATOTEAECUA VAl
XPNOLUOTIOLOUHE ALyOTEPOUG TOPOUG adOU TPEXOUE HOVO TNV AELTOUPYLO TTOU XPELO{OUAOTE.

O tpomoc TTou AeLtoupyel pLa LovoALBLKN epapuoyn KaL TwE TNV «LEYAAWVOUUE» ouVNBwWC ovoualeTal
vertical scaling [20] mou onuaivel 6tL Sivoupe kal AAoug moOpouc TNV LELA pnxavn TpLv anodacicovpe
va Kavoupe horizontal scaling [21] mou onuaivel OTL XpnNOLULOTOLOUE TILO TIOAAEG INXAVEC VLA TOUG
Aoyouc mou eimape mio mpv Me TI§ PLKPO UTnpPeoieg kavoupe rtavta horizontal scaling [21] adoU sival
Tto GTNVO Kol EUKOAO.
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Scaling up or vertical scaling Scaling out or horizontal scaling

Adding More
Compute power,
Memory and
Storage on an
L J
|

existing VM

Adding extra virtual machines to power the application

This Photo by Unknown Author is licensed under CC BY

Ewkova 4: Vertical vs Horizontal scaling

2.3: Ynnpeoieg

Oa dnuoupynooupe pia epapuoyn Ukpd urtnpecstwy. OL uTtnPEeoieg Tou Ba SNULOUPYHOOUE EUELS
daivovtal oto MopakdATw oxa. Amodacioae VO XPNOLLLOTIOL)COUE ILKPO UTtNPECieg SLOTL amo vwplc
yvwpiloupe otL o poptog Sev Ba eival opolopopdog Kat OTL urmopei oto PEANOV va XPELAOTEL VoL KAVOUUE
horizontal scaling [21].

LETITGROW - ARCHITECTURE

LETITGROW IDENTITY

DATABASE DATABASE

: -

MQTT REST IDENTITY
APl API

T
.” B =]

Nodes (P1) MAIN IDENTITY
WEBSITE WEBSITE

©

/

Ewkova 5: ApYLTEKTOVIKN
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Onwc PAEMOUE OL HUKPO UTINPEGieg pag ephapBavouy tnv Bdon dedopévwy tny omnola Ba Solpe o
UETA, pla AelToupyia tou xpnotpomnolel tnv texvoloyia MQTT [3] pia Asttoupyia HTTP REST [22] kat o
umnpecia tautomnoinong.

2.3.1: MQTT

Magtt [3] sival pa texvoloyio/mpwtokoAo pub/sub (publish subscribe) n omola smutpémnel os
omolovénmote va dnuoaotelel pnvopata os Stadopa BEpata aAAG Kol va KAVEL eyypodr) 08 AUTA WOTE
va Aappavel Ta pnvopoTa to onoio SnUocLEUTAKAY o€ éva B€ua.

Xpnotpomnotlouvtal Stddopeg texvohoyieg omws Web Sockets [23] } TCP/IP [24] yia va yivel n cUvdeon
TouG pe évav Broker (Stakoutotr Mqtt) kat €xeL tnv SuvatdTnTa Vo NV XAVEL TNV OUVEEON TOU QKO
KoL av to Siktuo eival avallomnioto evw Sivel mopa MOANEG EMIAOYEC VLA TOV SLOUOLPOOHO UNVUUATWY
amo €vav KOUPo oto SLaKoULoTH Kol To avtibeto.

Mo tnv Steknepaiwon T0o0 Tou StakouloTr aAAd Kot Tou KopBou Ba xpnotpomnotiooupe tnv BLBAL0ORKN
kwdka MQTTnet [16] n onola givat BLBAL0OAKN avolxtol kwdika [19].

2.3.2: HTTP REST

HTTP 1} REST [22] elval pia apKeTd cuxvr) TEXVOAOYLO TTOU XPNGOLUOTIOLELTE YLO TNV EMLKOWVWVIO
SladikTtuakwy epopuoywv. To LOVTEAO Elval XTIOUEVO OTNV AOOTOAR VOGS LNVUOTOC N Kiag altnong
KaAUTEPQ N omoia pmopel va katnyoplomownBei og «GET, POST, PUT, DELETE kat dAAQ» Kol EMLOTPEDEL
pLa aravtnon. H amavinon £xet 81ddopoug KwSLKoUg tpLy SOUE TO UAVUUO WOTE va yvwpiloupe av n
QIMOOTOAN €YLVE UE eTUTUXIO N AV UTHPEE KATIOLO OPAAUAL.

Ta 6ebopéva otélvovtal kat AapBdavovral otnv popdn JSON [25] aAAd autd elval otny emAoyn Tou
T(POYPOULATLOTH.

2.3.3: SignalR

SignalR eival pa BLBALoBnkn yia mpoypappatiotég ASP.NET Core, yla Tnv mpocBnkn AELTOUpYLWV LOTOU
O€ TIPAYLATLKO XpOVo. H AelToupylkOTNTa SLASIKTUOU GE PAYLATLKO XpOVO €ival n Suvatotnta
mpowOnoNg mePLEXOUEVOU KWELKA aTtd SLOKOULOTH 0TOUG ouvEedepévoug tehdTeg, Owe ouppaivel, o
TPAYHATIKO XpOVO.

ExkpetaAAevetal MOAAEG Texvoloyiag LeTadOpAC UNVUUATWY, ETUAEYOVTOC AUTOLOTO TN KOAUTEPN
SLa0éotun dedopévwy Twv SuVATOTATWY TOU TTEAATN KOL TOU SLOKOULOTH.

ExpetalAevetal Tnv texvoloyia WebSocket [23] kat HTML5 API [26] rtou emutpénet apdidpopn
ETIKOLVWVIA HETOED TOU TIPOYPAUUATOC TIEPLAYNONG Kal Tou Stakoptoth. Otav dev gival Stabéoun n
texvoloyia WebSocket tote Ba xpnoiuomnolel AAAEG TEXVIKEG Kal TexVoAoyiec Omwce Server Sent Events,
YVwoto kat wg EventSource f Ajax long polling [27], evw 0 kwdLko¢ edapuoyng mopapével o i8Log.

Itnv ouola mapéxet va amAo, uPnAou erunédou APl yia tnv ektédeon RPC [6] SLOKOULOTH-TPOG-TEAATN
KoL To avtiBeto (kaAéote Aettoupyiec JavaScript oTo MpoOypapa TIEPLAYNONG QO TNV MAEUPA
Slakouotn) oe pa edpappoyn ASP.NET Core, kaBwg Kot TpocBETOVTAC XPHOLUO AYKLOTPA YLa TN
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Slaxeiplon obvdeong, 6mwe cupPavta cuvdeong / amoolvdeong, cuvdéoelg opadomoinong,
efouolodotnon.

2.3.4: Tavtomoinon

lNa TNV TauTomnoinon evog xprotn oto Sladiktuo yivetal xprion Sladopwy MpwToKOAwVY Ta omola
ouvepyalovtal HeTafl TOUC yLo va YIVEL N eMITUXNAG oUVEEDN €VOC XPrOTh. AUTA TO TTPWTOKOAAQ ival Ta
OAuth [28] kat OpenlD [29]. Ztnv MapakATw £lKOVA GalveTaL Eva OXESLAYPAULA TAUTOTIOINONG UE
OpenlD.

1. Requests user sign-in

»
»
¢ 2. Opts to "Sign in with Google”
.
3. Performs discovery
on Google address
_ 4. Responds with GOL ]SIL
Web ' XRDS document Login e
Application Authentication
5. Requests login auth 6. Redirects to Google
(+OAuth token) = sign-in page =
8. Retums user identity 7. Logs in and approves
U (+OAuth request token)  3"-party authentication
9. Allows user access to protected features -
(continues OAuth process at step 7) =

This Photo by Unknown Author is licensed under CC BY-SA

Ewkéva 6: OpenlD Workflow

Epeic xpnowpomowwvtag tnv BLBALoOnkn Openiddict [18] Ba Snpioupyrcoupe Tov S1k6 pag SLUKOULOTH
TOUTOMOINONG XPNOTWYV EVW TaUTOXpova Ba SnULoupyrooULE KAl TOV SLOKOULOTH 0 omoiog Ba
arnoBnkeveL kal Ba Slaxelpiletal Toug XpNoTeg pag. Mapoda autd eneldn n epappoyn KLag Kat ot
SLOKOULOTEC pag KAVouv Xprion Tou mpwTtokoAou OpenlID £xouv tnv SuvatoTnTa VA XpNOLUOTIOLC0oUY
KoL SltadopeTikég edpapuoyEg Tautomnoinong pe Aiyeg alayEg.

2.4: AvartoEn Awdwtvaxaov E@appoyov

O 0poG SLASIKTUAKESG EPAPOYES lval APKETA EUPELS Kol UTIOVOEL OAEC TIG EPaPLOYEG OL OTIOLEG TPEXOUV
O€ KATIOLOV SLOKOULOTH Kol €EUTINPETOUV TOUG TTEAATEG.

MapoAa autd undpyxouv Stadopeg TEXVOAOYLEG yLa va SNLOUPYNCELG LLa TETola epapuoyr. TNV SIKA
HOC TtEPIMTWON Xpnotpomouwvtag tnv texvoloyia ASP.NET Core kal kamoleg mpocBeteg BBAL0ONKeC Oa
SNULoUpyNoOoUE OAEC TIG AMOPALTNTEG EGAPUOYEC LOG.

Ot edpappoyég xtiopéveg pe ASP.NET Core kAvouv xprion pLog texvikng Dependency Injection [30] auto
onpaivel 6tL to (610 to framework Ba pag divel avtikeipeva mou XpelalOUAoTe OTAV EKTEAOUE KWALKA,
OUTO TTAPATNPEITE TILO KATW OE OPLOUEVOUG KWOIKEG.
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2.4.1: CQRS

Mo ouykekplpéva Ba xpnotpomnotioou e thv texvik CQRS [31] péow tng BLBALoBnkNng MediatR [32].
CQRS eivat akpwvuuo yla «Command and Query Responsibility Segregation» 1o omoio ota eAAnvika
ONUALVEL « ALaxwplopdg euBUVNG EVIOAWY KoL EpWTAHATOGY. EVIOAEG elval o kwdLkag o omoiog Ba £xeL
EMUMTWOELG OTWG yLa TtapAadelya va aAAAEOUE TO OVOUA EVOC TIPOIOVTOC EVW EPWTNUATA ELVOL O
KWALKAC 0 omolog armAd emloTpEdel £va amotédeca Onwe PPeg Lou OAa Ta tpoldvta KATw Ttov 20€.

AUTOC 0 SLaywpLopoG elval euBNV TOU POYPAUUATLOTH va Yivel kal §ev emnpedlel KAmolov dAAov oto
TEAOG TO AMOTEAECA YLa OAOU TOUG MEAATEG TNG epapUoyNnG eival OTL ekteAéoave pia evtoln http ) rpc
Mgtt i} omoladnToTe GAAO LECO XPNOLLOTIOLOULE YLOL TNV ETILKOWVWVIOL QUTWYV TWV EVIOAWY OTOV
SlokopLoTh. Mo ERAG OpWE Ba pog Swoel Thv eukoAia va SLoxwplooupe TwWV KwSLKA Hag Kot vol SoUpE
TIWG UTTOPOULIE VOl TOV EUMAOUTIOOULE PEGO QUTAC TNG TEXVLKAG.

Ot attroelg Ba yLo va eKTeAeoTOUV Ba PETEL vaL £XOUV KalL L avTioTtolxn HEBodo mou Ba tnv ekTEAEONC
gkel elvat mou n BLPAL0ONKN MediatR £pxetat va pog dteukoAUvel. Méow tng BLBALoBrAkng MediatR Ba
Snuloupynoou e dladopeg evtolég oL omoisg Ba mpémel va edpappolouv pia Stemadn [33] IRequest<T>.
Mia dlemadn otnv yAwooo poypappatiopol C# pog emitpenel va SnAWOOUE TOV GKOTIO TIou Ba
B€Aape va exkteAel 0 KWALKAG pag, Eva cUPBOAALO XwpPlC OpWE va yWwPL{OUUE TILO AVTIKELUEVO oTal
oAnBela eKTEAEL AUTEC TIG EVIOAEG evw «T» [34] elval £VOg YEVIKOG OPOG OTNV TIPOKELUEVN TIEPITTTWON
SnAwvel TL avtikeipevo Ba emotp£Poupe. EToL 0TOV KWSLKA HOC EXOUUE VLA TTAPASELY LA TO QVIIKEIPUEVO
«GetPerson : IRequest<Person>» auto dnAwvel atnv BLBALoORKN OtL 6Tav Ba €pxetal pia aitnon
«GetPerson» Ba AapuBdavoupe pla anavinon «Person» otig evoTnTeG Twv edappoywy Ba Solue mwg
QUTO yivetal otov Kwdika. Na onpelwBel OTL pag ETUTPEMETE LOVO £vag KwSLKAG SLaxeiplong yla kabe
plo aitnon.

Madi pe to CQRS povtého n BLAL0ONKN pog Sivel SLadopouc TPOMoU Mefepyaoiag LLOC ATNoNG, KOG
Slvel TpOTO va eKTEAECOUHE KWOLKA TIPLV EKTEAECTEL O KAVOVIKOG KWALKOC TNG aitnong, pag Sivel tnv
Suvatotnta va tpefoupe kKwdika oav pia alnAouyia pebddwv pe to idlo anotéAeopa Kat pag Slvel tnv
SuvatotnTa va TPEEOUE Kal KWELKA LETA TO TMEPAC TNG EKTEAEONG TIPLV EMLOTPOPEL N OIAVTNON UG
OMW¢ PEPVETE OTO MAPAKATW OXESLAYPOUUA.

MediatR Request

{REQUEST}#>{ PRE-PROCESSORS

PIPELINE
PROCESSORS

HANDLER

[ﬁESPONSE}jZ{ POST-PROCESSORS

Ewkéva 7: EktéAean aitnong uéow tn¢ BiBAtodnkng MediatR
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Y€ OAEC pag TL eDAPHUOYEG XPNOLLOTIOLOAE TOUC TMAPAKATW KWOLKES £TCL WOTE VA TIETUXOULLE TILO
OMOAN KaL eUKOAN ektéAeon piag aitnong.

O napakdtw Kwdkag otnv ival umevBuvog yla TV Kataypadr KABE pLag aitnong, XpNoLLOTIOLWVTOG
TNV yAwooa C# avaAuTIKA £XOUE £Va OVTLKEILEVO TO Oomoio otav dnuloupyeite Tou Sivetal Eva aAlo
OVTLKE(PEVO TO omoio €xel TNV SUVOTOTNTA VA KAVEL KATaypadEC. TNV GUVEXELA OTNV EVTOAN Process n
omola Ba ekteleite yla kaBe aitnon, Ba KAvou e (Lo amAn kataypadn Tng KABe altnong kal emewdn
XpnotomoloUpe TNV Tedeutaia €kdoon tng YAwoodg (9.0) étav kaleite n evioAn Loginformtion
autopata kataypadel OAeg Toug TNG LETAPANTES O€ ULa popdn Tou pmopet va Stafacel évag
avbpwrog.

public-class-RequestlLogger<TRequest=-: -IRequestPreProcessor<TRequest=-where-TRequest-: -notnull

++++private-readonly-ILogger=TRequest=-logger;

+++-public-RequestlLogger({ILogger<TRequest=-logger)

-------- this.logger-=-logger;

++++public-Task-Process{TRequest-request, -CancellationToken-cancellationToken)
-------- logger.LogInformation("Request- {Request}”, -request);

"""" return-Task.CompletedTask;

Ewova 8: Kataypapr) tne oTlyunc mou npde Uia aitnon Kal ToU MEPLEXOUEVOU THG.

2021-06-16-12:14:29.640-+03:00- [INF] -Request-SearchGroups-{-} |

Ewova 9: Mapadetyua kataypapnc aitnong ue ovoua SearchGroups.

TNV Mapakatw elkova BAEmoupe kKwdika uTteUBUVO yLa EAeyXo KABE piag aitnong e tnv BLBALoBnkn
FluentValidation [35] mptv kav ekteAé0oUE TOV KwSIKa pag. Autr Tnv dpopa Intape ano tnv PLBALBAKn
va pag Swoel pia Alota ord avTIKELPHeEVA Ta Omoia UImopoUV va KAVOUV ToV EAEYX0 HLag altnong. Ta
avtikelpeva avtd epapuolouv tny Siemaodn IValidator<TRequest> where IRequest<TResponse> onote
propel va punv E€poupe To akpLBEC avtikeipevo aAld E€poupe OTL Ba éxel pia pEBoSo yLa va KAVEL ToV
£\eyx0 NG ailtnong.

AdoU poc 600ei autr n Alota EAEyXOUUE AV £XEL OTIOLOSHTIOTE OVTIKELUEVO KOL OV EXEL XPNOLLOTIOLWVTOG
TO YapaktnpLotikéd LINQ [36] tng yAwoooag CH ektehoUue kaBe péBodo eAéyyou, paleloupe OAa Ta
OIMOTEAECATO TAL OTIOLOL UTIAPXOUV KOlL TOL LETOTPEMOULE O€ pia Alota.

YTNV CUVEXELO KOLTAUE Qv UTIAPXOUV opAApaTa o€ authv Tn Alota Kat av val SnULoupyoU e Eva
OUVOALKO odaApo eAéyyou.
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public-class-RequestValidationBehavior<TRequest, -TResponse=-: -IPipelineBehavior<TRequest, - TResponse=

+ - - -where-TRequest - : -IRequest<TResponse=

{

++--private-readonly-IEnumerable=IValidator<TRequest=>-validators;
+-public-RequestvalidationBehavior(IEnumerable<IValidator<TRequest>--validators)
,,{

“““““ this.validators-=-validators;
-}
- -public-Task<TResponse=-Handle(TRequest-request, -CancellationToken-cancellationToken, -RequestHandlerDelegate<TResponse=-next)

o

“““““ if-(validators.aAny(]))

,,,,,,,, {

“““““““ var-context-=-new-ValidationContext=TRequest=(request);

“““““““ var-failures-=-validators

---------------- .Select(v-=-v.validate(context))

““““““““““ .SelectMany(result-= -result.Errors)

,,,,,,,,,,,,,,,, JWhere(f-=>-£-# -null)

““““““““““ TOLiSt():

“““““““ if-(failures.Count:+-8)

,,,,,,,,,,,, {

---------------- throw-new-ValidationException(failures);

,,,,,,,,,,,, }

,,,,,,,, }

“““““ return-next();

B ,,,}

}

Ewkova 10: EAeyyoc kade aitnong.

O mapakdTw Kol TeEAeuTaiog Kwdikag ivatl umteBUVOG yLO TNV EKTEAEON TNG BACLKAC EVTOANG HECA OF
£va Sixtu aodaleiog.

ESw TAAN {ntapue £va avtikeipevo kataypadng wote o€ neplntwon opAALatog va To KataypaPoule,
EKTEAOULE TNV EMOEVN EVIOAN KL oV SV UTIAPXEL OPAAUA ETULOTPEDOUE TO ATOTEAECLA OV OUWG
umapgel opaApa KoLTape Tov TUTo Tou, avaloya Tov TUTto kataypadoupe éva SLadopeTIKO URVULA
SLOTL UTIAPYOUV Kal OAALATA TA OTIOLAL ElVOL AVAUEVOEVA.

public-class-UnhandledExceptionBehavior<TRequest, -TResponse=-:-IPipelineBehavior<TRequest, -TResponse>-where-TRequest-: -notnull

--private-readenly-ILogger<TRequest=-logger;

-+ -public-UnhandledExceptionBehavior(ILogger<TRequest>-logger)

------ this.logger-=-logger;

- -public-async-Task<TResponse=-Handle(TRequest-request, -CancellationToken-cancellationToken, -RequestHandlerDelegate<TResponse=-next)

-
........ try
........ {
------------ return-await-next();
........ }
------- catch-(ErrorException-ex)
....... {
“““““““““ logger.LogWarning("Handled: {Error}-at-Request-{Request}.", -ex.Error, ‘request);
,,,,,,,,,, throw;
,,,,,,, }
------- catch-(Exception-ex)
........ {
------------ logger.LogError(ex, - "Unhandled -Error-at-Request - {Request}", -request);
............ throw;
....... 3
- ‘)

Ewkova 11: Ataxeipton opaAUdTWY QUTHOEWV.
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2.4.2:Notifications
H BBALoBrkn MediatR pag Sivel kat dAAov Evav TpOTo va eKTEAECOUE KwELKA 0 oTtoiog StadEpeL amo
QUTO TtoU el aple TILO TTAVW.

Mag Sivel tnv Suvatotnta va eKTEAECOUE ELEOTIOLNOELG, AUTO CNUALVEL OTL O KWSLKAC LG ECWTEPLKA
umopet va exteAel S1adpopeg pebodouc oav va npbe pia eldomoinon. OAeg oL LSOO OELC TTPETEL VA
epapudlouv tnv diemadn INotification.

Mmopel va akoUyete anAo aAAd auto Sivel peydin eveliéia oTo MPOYPAUUA POG VO EKTEAEL KWELKA
acUyxpova Kol Lag SLeukoAUVeL otTic S1adope avAYKEG TTOU £XOUV TO TPOYPAU AT LOC.

Mia eldomoinon Sev emiotpédel KATL Kal oto aAnBeta dev pag evoladépet va emoTPEPEL KATL oG
evbladEépeL oTtnv ouacia e KATIOLOV TPOTIO VA EVNUEPWOOULE EVOl AANO GNUELO TOU TIPOYPAULOTOC OTL
KATL oUVERN Kal auTto Ba dpacel avtiotolya dev XepLAleTe va YWwpPI{oUUE av EYLVE PE ETLITUXLO KOl TO!
OXETIKA.

OL £160TIOIACELG UIMOPOUV VA £X0UV TIOANXITAQ QVTIKELLEVA Ta oTtoia XelpilovTal ToV EpXOUO HLAG
eldonoinong yia mapadelypa pa eldomnoinon «PersonAdded» pmopeil va €xet évav kwdika kataypadnc
KoL €vav KWSELKA TNEG KOVOVIKNG EKTEAECELC, KoL 000UC AAAOUC BEAOUUE.

O mapaKATW KWIKOC ElvaL 0 KOLVOG KWELKAG 0 OToiog XeLplleTal OAEG TIC ELGOTIOLNOELG KAL OTTAQ TLG
kataypadel. Onwce kaL mpLv SEXETAL Eva AVTIKEEVO KaTaypadng, kataypadel Tnv eldomoinon Kat
TEPUATILEL.

public-class-NotificationLogger=<TNotification=-:-INotificationHandler=<TNotification=-where-TNotification-:-INotification
{

<+ --private-readonly-ILogger<=THNotification=-logger;

++--public-NotificationLogger(ILogger<TNotification=-logger)

““““ this.logger-=-logger;

+++-public-Task-Handle(TNotification-notification, -CancellationToken-cancellationToken)
““““ logger.LogInformation("Notification-{notification}", -notification);

““““ return-Task.CompletedTask;

Ewkova 12: KwoLkag kataypapng EL6OmoLjoewy.

2.4.3:Vertical Slicing

Vertical Slice Architecture [37], elvat éva €l60¢ apyLTEKTOVIKAC TOU pnopel va edpappootel oe Sladopeg
vAwaooecg mpoypappatiopol. To mpoBAnpa 0tav £Xoupe TTOAAATIAG TTPOTIEKT N AKOWA KL TTIOAU peyaAa
TPOTLEKT €ival OtL 600 dnuioupyol e Tig AUoelg pog Ba xpetaotel va alaéoupe moANG StodopeTikd
MEPN OTOV KWSLKA O,

ZuvnOwg mpoypappata Kot epappoyEG SnploupyolvTaL amo TOAAATTAA TPOTLEKT Ta omola yivovtal oav
pLa otoifa n duadopa emineda. Moapolo mou Ba SoUpe OTL OKOUA EXOUUE UEPLKA EMMIMESO AUTA TILO
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TOAU SnuloupyolVTaL yla va e€UTINPETAGOUV TOV OKOTIO TNG EMAVAXPNOLLOTOINOoNG KWELKA N TNG
€UKOANC avTLKATOOTATH.

The Clean Architecture

Controllers

| | Enterprise Business Rules

Use Cases | _| Application Business Rules

|| Interface Adapters

| | Frameworks & Drivers

I

Presenter |—> O‘t’.:u?al:: t

{

Use Case
Interactor

y

\I
Use Case
Controller —2>1 |,5ut Port

Photo from: https://jimmybogard.com/vertical-slice-architecture/

Ewkova 13: A traditional layered/onion/clean architecture is monolithic in its approach.

Mptv Solpe Tt elval Aortov to Vertical Slice Architecture mpénel va kataAdBoupe 6tL Soulevel padl pe
™V apxttektovik CQRS. Avti va okedpTOUAOTE TO TOV KWSLIKA KAl KABe AUCN Pag ooV £Va KOUUATL TOU
cuotiuaroc Oa Snuioupyolpe k&Be AUon kot KWKo oav évo cUCTAA LOVO TOU. XpNOLUOTIOLWVTOS TV
Suvatotnta tng C# va xwpilel kwdikac oe Stddopa enineda ta onoia ovopdlovtat namespaces [38] Oa
TomoBeToU e ToV KWSLKA oe tpokaBoplopéva onpela. EToL o0tav yla mapddelypa 6a Snuioupyol e TV
LotooeAida pag kot Ba xpelaldpooTe TG oitnong, To LOVTEAQ Kal TG SlemadEC ToU €X0UV val KAVOUVE e
Toug KOpPouc, Ba yvwpiloupe 6tL OAa doa xpelalOpaoTe elval o €va KOO hamespace N o€ KAToLo
E£0WTEPLKO OAAA TTOTE £EW Ao AUTO.
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AUTO £XEL WG ATIOTEAECLA TNV TILO Ypryopn dnutoupyia vEwv duvatwv aAAd Kal tnv eUpeon ohaApdTwy,
EVW YLO OTLONTIOTE XPELA{OMOOTE OXETIKA LE EVA XAUPAKTNPLOTIKO TNC EdapuoynC yvwpiloupe mou Ba
Bploketal kot Sev xepldlete va To PAXVOULE yLa WPEC EBIKA O& TPOTLEKT 0w To S1KO MO TO omoio
£XEL Evav TTOAU PEYAAO OYKO TOCO KWSLKA 000 Kal ard MPOoTeKT.

Application

Photo from: https://jimmybogard.com/vertical-slice-architecture/

Ewkova 14: Vertical Slice Architecture

2.5: Biphobnkec Kbdwka,

Oa xpelaotel va dnuioupyrnooupe Kat Kamoleg Sikeg pag BLBAL0ORKeS Kool Kwdika onwg SnAadn
KWwdKag mou Ba xpelacToU e o€ OAA TO TTPOTILEKT ave€APTNTA TPOTIEKT KAL TILO CUYKEKPLUEVO 08 OAOUG
TOU SLAKOULOTEG pag. Omwe SNULOUPYAOAUE APKETA KOV AOYLKNA Xpnolomnolwvtag tnv BLBALoBAKN
MediatR Ba SnpLoUpPYHOOUE KAl LKPEG SiKeG pag BLBALOBNKEC yLa va unv emavaAlapBovouaoTe.

2.5.1: Abstractions
O pwrtol kowol kwdikeg Bpiokovtal otnv BLBAL0BNKN Abstractions, n omola mepLEXeL Kwdika mou
uropel va xpnoiuomnolnOel kot xpnoLuomnoleite o€ peydAo Babuo amod OAa pag Ta TPOTLeKT.

Emeldn mo kAatw Ba SoUpe OTL OL SLOKOULOTEG oG LITOPOUV VA pUBULOTOUV XPNOLLOTIOLWVTOG apXeia
YAML (Yet another markup language) [39] &nuouvpynoape pepikég pebddouc oL omolieg Ba pag
BonBrioouv va avaktiooupe ANPodopleg amo Ta apxXeio AUTA TTLO CUYKEKPLUEVA Ao TV Slemadn)
IConfiguration n omoia £xel otnv 8tdBeon tng KABe TLur TNV onoia dnuioupynoape ota YAML apyeia
MOG KoL OXL MOVO. ALOBETEL TIUEG TTOU umopel va Bpiokovtal oto PATH pia petaBAntr] e moAAEG TIUEG
TOU AELTOUPYLKOU CUOTAUOTOG OAAA KOl OOEG TLUEG UMOPEL va 50BNKaV Gav TAPAETPOL TNV WP TNG
EKTEAECNC TOU TIPOYPAUUATOC AG.
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O mopakaTw KWELKOG LaG EMLOTEDEL TNV TLUN yLa To KAEWSL «swagger:enabled» kal olyoupeUel otTL
umopet va petatpanei o Boolean dnAadn po T mou eival aAndng n Yeudng av dev yivete emiotédel
otL &ev xeplalete va evepyomolnBel autn n pudbuLon.

/ -<summary=

-Get-whether-swagger-should-be-enabled-or-not.

- </ summary=
<param-name="configuration"~The-configuration-to-search-for-the-value.</param=
-returns=True-to-enable-swagger-otherwise-false. </returns=

public-static-bool-GetSwagger(this-IConfiguration-configuration)

{
++--if-(bool.TryParse(configuration["swagger:enabled”], -out-var-enabled))
,,,,{

-------- return-enabled;

,,,}
-« -return-false;
i

Ewkoéva 15: GetSwagger.

O kwbikag divoupe pia ik pag Kot AapBAavou e OTL TLUR UTIAPXEL 0To KAELSL service + TN 8K pog
TIUA WC YPOAUUOTOOELPA.

/ ~=summary=

‘Get-a-service-uri.

- </ summary=
<param-name="configuration">The-configuration-to-search-for-values. </param=
<param-name="Key"=The-key-of -the-service-to-search-for.</param=
=returns=The-complete-uri-for-the-service. </returns=

public-static-string-GetService(this-IConfiguration-configuration, -string-key)
{
++--return-configuration.ReadvValue($"services: {key}");

3

Ewkéva 16: GetService.

ESw BéAoupe o€ popdr YPOAULATOOELPAG LA TLLH OTNV EVOTNTA Secrets + TNV TN TTou EML{NTOULE.
Secrets lvatl n evotnta otnv onola Baloupe KAELSLA Tou BEAOUE va HElVOUV LUOTIKA SnAadh va
UTIAPYOUV OTOV SLAKOWLOTNA LoV Otav auTtdg Soulelel. AUTO Umopel va yivel 0tav ekteAoUpE ToV
Sltakopotr aAAd otnv Sk pog mepintwon Ba To KAVoupe Héow Tov yaml apyeiwv.

f -<summary=

Get-a-value-from-the-Secrets-section.

=/ summary=
<param-name="configuration"=The-configuration-to-search-for-values. </param=
<param-name="key"=The-secret-to-search-for.</param=

-returns=The-secret. </returns=

public-static-string-GetSecret(this-IConfiguration-configuration, -string-key)
{
+++-return-configuration.ReadValue(3"secrets: {key}");

}

Ewkova 17: GetSecret wg string.
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1610¢ OTWE 0 MOPATAVW KWSLKAG OITAA KAVOULLE £VOL TIOPATIAVW BHLA VO TIAPOULE [Lo OELPA Ao bytes
avtl yla ypappata, auto S0t kamnoleg dopeg ol BLBAL0ORKEC TauTomoinong OEAoUV TO GUYKEKPLUEVO

TUTo SeSOpEVWV.

(/) - <summary=
/-Get-a-value-from-the-Secrets-section-as-byte[]-using-the-provided-encoding.
/-If-no-encoding-is-provided-=see-cref="Encoding.UTF8" /> -will-be-used.

fsummary:=

param-name="configuration"=The-configuration-to-search-for-values. </param=
=param-name="key"=The-secret-to-search-for.</param=
+=param-name="encoding">=The-encoding-to-use, -pass-null-or-default-to-use-UTF8. < param=
-=returns=The-secret-in-byte[]-form.</returns=

public-static-byte[]-GetSecret(this-IConfiguration-configuration, -string-key, -Encoding?-encoding-=-null)

{

«---yar-secret-=-configuration.GetSecret(key);

¢+« -return-encoding-=-null
““““““ ?-Encoding.UTF8.GetBytes(secret)
““““““ :-encoding.GetBytes(secret);

Ewova 18: GetSecret wg byte[].

Kwbikag mou StaBalel omoladnmote Tun Béhoupe epeic og popdr ypaPUATOOELPAG. KAvel éAeyyxo av n
TLUH TToU P AXVOUHE UTIAPXEL KoL av Sev eival adsla. Av KAmolo amnod Ta mponyoupeva LoxUeL Ba
Snuloupynosl éva opaipa otL ev punopet va Bpel tnv Twun. Eniong Oa ehéyéel av n Tiun pag Eekva pe
TOV XOPAKTAPO «<» AUTO SLOTL oL TTPpOoKOBOPLOUEVEG pUBULOELS SeV elval CUUTANPWUEVEG ATIAG
TiEPLYPAdoUV TNV KABE pUBUIOEL EEKLVWVTOC HE «» ITPOOTA KAL «» 0TO TEAOC yLaL VOl TaL avayVwpileL To
nipoypappa otL Sev £xouv 600¢el. Av ev €xouv 600el tote Ba SnuoupynBet avaloyo opaipa pe To

OVOLLO TNC TLUAC TTou AeimelL.

Fpublic-static-string-ReadValue(this-IConfiguration-configuration, -string-key)
:?"'uar‘value'=‘cunFiguratiun[key];

----- if-(value-is-null-or-{-Length:-8-})
:::::?---throw-new'nrgunertNuIIExceptior(nameoF(key],-S“Eould-not'Find-value-For:-'{key}'");
:::::iISE‘iF'(value.StartsNith(“f“))
:::::F“‘throw'new‘ﬁrgunertExceptior[S"No'valuE‘has'been‘provided‘For"{key}'“r‘nameuF(key]);
..... }

---- return-value;

F}

Ewkova 19: ReadValue.
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Alemadrn) mou npoodlopilel pia pebodo n omola emiotédel TNV wpa tou Slakoplotn o popdn UTC
(Coordinated Universal Time) kat meptéxet tnv dtadopd tng wpag amo tnv wpa UTC yia evéexouevo Ba
TNV XPELAOTOUHE. AnAadn) otnv nepintwon auth +00:00 evw yla mapadelypa os wpa EAAadag Ba Ata
+02:00 ) +03:00 avdloya TNV €MOXN.

=summary=
A-service-that-returns-the-current-=<see-cref="DateTimeOffset" />-in-ute.
(- =/summary=

public-interface-IClockService

{

e ) - =summary=
- /// -Returns-the-time-now-in-utc
- =/ summary=
Jff ~=returns=</returns=

‘.- -DateTimeOffset-GetNow();

1

Ewkéva 20: IClockService.

Mia Siemadn otnv omoia 0 okomog TNC eivat va dnpLloupyet KAELSLA yLo TV TauTomoinan Kabe
QVTLKELUEVOU otnV Bacn 6edopévwy €va ID.

[/ ~=summary=
A-service-to-generate-1l-character-primary-keys.
</ summary=

15d

public-interface-IPrimaryKeyService

{
cees ) =summary>
'-Generates-an-11-character-string-suitable-for-use-as-a-primary-key.
S summary=
eturns=A-11-character-string-for-use-as-a-primary-key. </returns=>
+---gtring-Create();
}

Ewkova 21: IPrimaryKeyService.

Alemadr) pe okomo dnploupyiag KAeWSLWY yla xprion cov kwdikol¢ acdaleiag i alhiwg Tokens.

f/ -=summary=
/-A-service-to-generate-tokens.
/- </ summary>

public-interface-ITokenService

{
ses ff s =summary=
Generate-a-d5-character-string-suitable-for-use-as-a-token.
// </ summary=
- /// -=returns=A-string-for-use-as-a-token. </returns=
«---string-Create();
1

Ewkova 22: ITokenService.



Alemadr) pe oKOTO va ETILOTPEYPEL TO OVORLA XPHOTH O OTIOLOG EKTEAECE LLOL CUYKEKPLUEVN EVEPYEL YLOL
TapAadeLya TNV EVIOAN Snuloupylag evog mpolovtog o€ Lo LotooeAida.

f - =summary=
// -A-service-to-grab-the-current-user-in-the-request-pipeline.
/summary>

public-interface-IUserService

t
vees S - =summary=
/// -Get-the-identity-of -the-user-or-null-if-not-found-id-is-found.
=/ < summary =
/ eturns=The-user-identity-or-null. </returns=
ve--string?-GetId();
i

Ewkova 23: IUserService.
2.5.2: CoreHost

BLBAL0BNKN TNV omoia Tt XpnoLUomolouyv OAec oL edbapoYEG oL omoieg Ba xpelaotel va tpé€ouv ot
KATIOLOV SLOKOULOTH.

Kwdwkag yia mou epapudlet tnv IClockService Siemadr entotpédovtag TN TOU CUCGTAUATOC O Hopdn
UTC.

{ - =suUmmary=
-Implementation-of-<see-cref="IClockService" /=
- </ summary=

public-class-ClockService-:-IClockService
{

/f -<inheritdoc />

Ewkova 24: IClockService Implementation.



Kwbkag mou ebappdlel tnv IPrimaryKeyService Slemadr]. XpnoLUOMOLWvTaG TNV e0WTEPLKN BLBALOBNKN
tn¢ C# Path xpnowpomnowo e thv péEBodo GetRandomFileName, autr n uéBodocg pag eyyuatal otL 6a

Snuoupynoet pia tuxaio oAAnAouxia ypoUUATWY HE pla TeAeia yia 8° Pndio kot cuvoAo 12 ypapuota.

Epeic adou AGPoupE aUTAV TNV YPAUUOTOOELPA adalpoUE TNV TEAELD KOl ETLOTPEPOUE TO
QTOTEAECUAL.

- /// -<summary=
+ S/ -Implementation-of-=see-cref="IPrimaryKeyService" /=
- /f/ - </ summary=

rpublic-class-PrimaryKeyService-: -IPrimaryKeyService

&

“““ //f ~=<inheritdoc /=

---- public-string-Create() =

“““““ /f -Removes-"." -from-the-string-befor-it-returns.
"""""" Path.GetRandomFileName().Remove(8, -1];

¥

Ewova 25: IPrimaryKeyService Implementation.

27



Kwbikag mou edapudlel tnv diemadn ITokenService. Ma va epoappocoue Tny Semadr SnUoupynoape
pLa LEBoSo n omoia XpNOLUOTIOLEL CUYKEKPLUEVOUC XOPAKTHPEG. OL XaPaKTPES AUTOL lval
amnoBnkeupévol oto TokenChars. EmavaAapBavovtag ta Brapata length mou pag divovral dtaéyou e
Tuxaia évav yopaktrnpa Kal to Tov tonobetou e otnv tokenPool diatagn. H
«RandomNumberGenerator.GetInt32 [40] » uéBodocg pag eyyuatatl aAnbva tuxaiouc aplBuoug ot
ormolot &ev yivete va mpoBAsepBoUv e KavEvay TPOTO £T0L sipaote olyoupol OtL Stalé€ape aAnBwva
Tuxaia évav yapaktrpa. 2to TéAog Snuloupyol e to token pag Staypadoupe tnv aAlnlouyia Kat
enotpEPoupe T TIUR. O Kwoikag mou edpappolel tnv Stemadr Kohel tnv pébodo Sivovtag Tov aplBuo
45, eival €vag apKeTA PEYAAOC aplBUog yia Ta onpepva dedopéva Kot Kablotd aduvato KAmoLog vo
SnuoupynostL to id1o token otnv tuxn oe cuvbuaouod pe tnv «RandomNumberGenerator.GetInt32»
uébobdo.

<Summary=
Implementation-of-<see-cref="ITokenService" />
</ summary=

public-class-TokenService-: -ITokenService

{
+e=- fff -=inheritdoc />

< -public-string-Create() = -Create(us);

«+firegion-Token-Implementations

«+public-const-string-TokenChars-=-"ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopgqrstuvwxyz0123456789";

<SUMmMary=

Generate-any-length-character-string-suitable-for-use-as-a-token.
fsummary=

=returns=A-string-for-use-as-a-token. </returns=

«-public-static-string-Create(int-length)

““““ var -tokenPool-=-ArrayPool<char>.Shared.Rent(length);
,,,,,,,, ‘FOF‘[iﬂt‘i‘:‘ ;‘i‘<‘length;‘i++)

------------ var-charIndex-=-RandomNumberGenerator.GetInt32(8, ‘TokenChars.Length);
““““““ tokenPool[i] -=-TokenChars[charIndex];

,,,,,,,, var -token-=-new-string(tokenPool[..length]);
““““ ArrayPool<char=.Shared.Return(tokenPool);
““““ return-token;

++«+fendregion

i

Ewova 26: ITokenService Implementation.
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Kwbkag mou ebappdlel tnv diemadn IUserService, XpNOLLOTOLWVTAG TO QAVIIKEEVO
IHttpContextAccessor to omoio dtabétete and tnv mAatdpoppo ASP.NET Core mpoodyoupE va
Slafacoupe To OGvopa Tou Xpnotn, Kat av Sev yivete emiotpepoupe «nully.

fe=summary=
-Implementation-of-=see-cref="IUserService" /=
f« =/ summary=

public-class-UserService-:-IUserService
{
-private-readonly-IHttpContexthAccessor-httpContextAccessor;

-public-UserService(IHttpContextAccessor-httpContextAccessor)

““““ this.httpContextAccessor-=-httpContextAccessor;

{ -<inheritdoc /=~

++--public-string?-GetId() =

-------- httpContextAccessor.HttpContext
............ ?. USEr

““““““““ ?_ Identity

............ ?. Name;

¥

Ewkova 27: IUserService Implementation.

Kwbkag mou enekteivel tnv Aettoupyia tng Stemadn IConfiguration kat pog Bonda va pubuicoupe thv
Baon dedopévwy pag CouchDB [41] tnv onoila Ba Soupe atnv evotnta «Bdon AeSouévwv».

-<SUMmMary=
-Configure-couchdb-from-the-configuration.<br /=
-Configures-the-http-endoint, -the-name-and-the-password.

f/ » </ summary=
param-name="builder"=The-couchdb-builder-to-configure. </param=
param-name="configuration"=The-configuration-to-use. </param=
/// -<returns=The-builder-for-more-customization. </returns=

public-static-CouchOptionsBuilder-Configure(this-CouchOptionsBuilder-builder, -IConfiguration-configuration)

{

+---var-values-=-configuration.GetService("couchdb").Split("';");

+-if-(values.Length-<-3)-throw-new-ArqumentException(
““““ $"Invalid-configuration-value. -The-connection-string-needs-to-be"-+
““““ $"at-least-3-values-seperated-by-';"'-you-provided-{values.Length}");

-syar-username-=-values[8];
< -var-password-=-values[1];

<-var-endpoint-=-new-Url(values[2]);

- -builder.UseBasicAuthentication(username, -password)
““““““ .UseEndpoint(endpoint);

--return-builder;

Ewova 28: Configure uédodog yia tnv Baon Sedousvwv.



Kwbkag mou pag emiotpédel To Ovopa amno Tig pubuioslg yia tnv faon dedopévwv CouchDB.

- /// - <summary=

/ -Get-the-couchdb-database-to-use-from-the-configuration.<br/>
o summary=
<param-name="configuration"=The-configuration-to-use.</param=
- /// -<returns=The-builder-for-more-customization. </returns=

-public-static-string-GetCouchDatabase(this-IConfiguration-configuration)

- {

“““ var-values-=-configuration.GetService("couchdb").Split(';"');

“““ if-(wvalues.Length-=-4)-throw-new-ArgumentException(

“““““ $"Invalid-configuration-value. -The-connection-string-needs-to-be-at-least-d-values-seperated-by-";'-"-+
“““““ $"where-the-fourht-value-is-the-database-name. -You-provided-{values.Length}");

----- return-values[3];

-}

Ewkéva 29: GetCouchDatabase.

Kwdwag mou dtafalet Tig pubuioeig kat avaloya Ba pubuiocet tnv unnpeoia Swagger [42]. Swagger
glval pa unnpeoia mou StaPalel tov TeEAKO pog Kwdika Kal Snuoupyet pia Sk tou LotooeAida mou
pog Seixvel Ta onpela emkowwvioag tou Slakouloth pog. Autd SouAslel povo yia tnv HTTP Rest

uTtnpeoia.

private-static-bool-_use-=-false;
private-static-string-_name-=-string.Empty;
private-static-string-_wversion-=-string.Empty;

public-static-IServiceCollection TryAddSwagger(this-IServiceCollection-services, -string-name, -string-versien, -IConfiguration-configuration)

{

++++if-(tconfiguration.GetSwagger()) -return-services;

iev._use-=-true;
<+ _name-=-name;
«++:_yersion-=-version;

«+++yar-info-=-new-OpenApilnfo
“,,{

s+« -Version-=-version,
<--Title-=-name,

P

--services.AddSwaggerGen(options- =

-------- options.SwaggerDoc(3"v{version}", -info);

- -return-services;

Ewkova 30: TryAddSwagger.



Onwc o Lo mavw Kwdikag Ba SLaPAceL TIG puBULOELS KoL av £Xouv evepyomolnBel Ba evepyomnoinon ta
onueia yla tnv npocBaon kat neptypadn tou HTTP Rest API pag.

public-static-IApplicationBuilder-TryUseSwagger(this-IApplicationBuilder-app)

{

+eoif (! _use) -return-app;

-app.UsesSwagger();
-app.UseSwaggerUI(options-=

A
------- options.SwaggerEndpoint(
---------- url:-$"v{_version}/swagger.json",
............ ﬁﬂmE:‘S"{_HﬂmE}‘—‘{_VEFSiDH}"};
1)

‘return-app;

Ewova 31: TryUseSwagger.

KwSLKag yLo TV MopoETPOTOLNoN TOU SLAKOWLOTA 0 omoiog puBuilel TV apyLkn tonoBeaoia mou
Xpnotlpormolel n ebappoyn otov pakelo amno tnv onola ekteleital. PuBbuiletl tov Stakoptotel va dtapalet
puBuioelg amno to PATH twv windows apa Eekivave pe tnv A£€n « DOTNET » Kal 0tL dAAeg pubpuioelg
Swoape otnv 81a TtV ebapuoyn oto ekivnua. Xtnv cuvexel puBbuilete n dla n epappoyr n omoia Ba
Pagel cuvolo yla téaoepa SLadopeTika apxela ou mepLéxouv puBULoELC evw TIAAL XpNOLUOTIOLOUUE
puBpioelg amod to PATH kal amo tig pubuicelg mou nepaotrkayv oto Eekivnua. TEAog puBuilou e tnv
edappoyn Kataypadrg n onoia Ba pubuiletal Ue MepeTAipW PUBULOELS OO TO OVTIKELUEVO
IConfiguration.

public-static-IHostBuilder-ConfigureCoreHost(this-IHostBuilder-builder, -string[]-args) = -builder
+e--ff-Set-default-directory-for-app.
++-«, UseCententRoot(Envirenment.CurrentDirectory)

-+ //-Configure-the-Core-Host.

«.ConfigureHostConfiguration(options- = -options
““““ .AddEnvironmentVWariables("DOTNET_")
““““ .AddCommandLine(args))

--// -Configure-the-Core-App.

- .ConfigureAppConfiguration((context, -options)-=-options
““““ [/ -Settings-from-where-app-assembly-exists.
-------- Addyaml{$"{CurrentDir}/appsettings.yaml")
-------- Addyaml{$"{CurrentDir}/appsettings. {context.CurrentEnv(}}.yaml")
““““ // -Settings-from-where-app-executes.
““““ CAddyaml($"appsettings.yaml®)
““““ JAddyaml($"appsettings. {context.CurrentEnv(])}.yaml")
““““ .AddEnvironmentVariables()
““““ .AddCommandLine(args))

-+ /f-Set-the-default-logging-provider.

-.UseSerilog((context, -options)-=-options
-------- .ReadFrom.Configuration(context.Configuration, -"Serilog")});

Ewova 32: ConfigureCoreHost.



Kwbkag mou ektelel Tov SLaKopLOTH pag, kataypadel To ovopa ou Ba tou Swooupe Kat Eekva. 2
neplmtwon opaApatog ppovtilel va to kataypdPel TpLv KALOEL TOV SLAKOULOTH.

rpublic-static-async-Task<int>-RunCoreHostAsync(this-IHost-host, -string-name)
o

..... try’

..... {

--------- Log.Information("Application-'{name}'-is-starting.", -name);
""""" await-host.Runfsync();

""""" Log.Information("Application-'{name}"'-shut-down.", -name);

......... return-8;

..... }

""" catch-(Exception-ex)

..... {

--------- Log.Fatal(ex, - "Application-'{name}"' -terminated- -unexpectedly.", -name);
aaaaaaaaa retur‘n a 1 :

..... }

""" finally

..... {

""""" Log.CloseAndFlush();

..... ].

'3

Ewkéva 33: RunCoreHost.

Kwbkag mou kaleite amo kabe mpotlekt oto onoio BEAoupe va Exoupe SLABECLUEG TIG SLeTadEC TTou
elbape mo mpLv evw SnAwvoupe otL Ba xpelactol e kot Ttnv Siemadr IHttpContextAccessor.

-public-static-IServiceCollection-AddCoreHostServices(this-IServiceCollection-services)

""" /f -Service-that-helps-to-access-the-user-id.
“““ services.AddHttpContexthAccessor();

----- services.AddSingleton=<IClockService, -ClockService=(]);

----- services.AddSingleton<IPrimaryKeyService, -PrimaryKeyService=();
----- services.AddSingleton<ITokenService, -TokenService=();

“““ services.AddScoped=<IUserService, -UserService=();

----- return-services;

Ewkéva 34: AddCoreHostServices.
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2.5.3: CoreWeb

BLBAL0BNKN TNV omoia Tt xpnoLLoTiolouv OAEG oL ehapLOYEG oL oTtoieg Ba Tpéxouv oav LotooeAida. Mo
OUYKEKPLUEVA OAEG LLOC oL LoTtooeAldeg Ba TtpExouv oav SPA (Singe Page Application) [2] oL omoleg eivat
LotooeAideg mou 6tav popTwoouV CUUTEPLPEPOVTAL CaV Lo EPAPLOYH UTIOAOYLOTH.

H BLBALoOnkn eival Baoiopévn otnv texvoloyia Blazor katl Ba pag mpoodEpel APKETA AVIIKEEVA YLOL VAL
XTLOOUE TLG LOTOOEALSEG LOLG.

Jtnv BLBAoBnAKN autn eniong Ba £xoupe pepika apyeia CSS kat JavaScript ylo va pnv
enavalappavoupe kwdika. Mo cuykekplpéva n CSS mou Ba xpnotponotooupe Ba SnuioupynOet pe
tnv BonBeta tng BLBALoOnKNg Tailwind CSS [43] evw n JavaScript anAd 8a BonBa va aAldlel n
LotooeAiba pog okoUpo n pwtevod BEua.

O mapakATW KWSIKOC armoBnKeVUEL GTOV IEPLNYNTI) TOU XPNOTH TO eVEPYO BEUQ, eVvw Snuloupyel
pueBOSou¢ oL omoieg eAéyxouv TNV alhayr Sltadéyovtag To owaoto Lodtomo yia to Water CSS to omoio
avtikaBlotate otnv Baowkn html oeAida omwe Ba oV e oTIg SLASIKTUOKEG EPaPUOYEG TILO UETA.

O mapakdtw Kwdikag ekteel ameuBeiag kwdika JavaScript ou 1o kKAtw Ba Soupe OTL eEAEyxeL TO BEpa
NG LotooeAiSaG. AuTOG 0 KWOLKAG amAd ToV TUALyeL o KwbLka CH.

public-class-Themels
1
r---public-const-string-Light-=-"1light";
--public-const-string-Dark-=-"dark";
- -private-readonly-IJ5Runtime-js;
--public-Themels{IJ5Runtime - jsRuntime) -=»-js-=-jsRuntime;
--public-ValueTask<strings-GetTheme() -=*-js.InvokeAsync<strings("window.getTheme™};
r---public-ValueTask<string» -Toggle() -=»-js.InvokeAsync<strings»("window.toggleTheme");
b

Ewkéva 350: CoreWeb Themels 1.
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O napakdtw JavaScript KWKACG XpNOLUOTIOLELTE yLa va KAVOULLE TNV evaAAayn amnod okoUpo BEpa oe
dwTteLvo Kal to avtiBeto. MNa va £Xoue oKOUPO Kol GWTELVO BEUA XpNOLUOTIOLOUUE pLa BLBALOBN KN TTou
Aéyete Water CSS [44] kot pag Sivel poll pe wpoia BEQaTa yia Ta KOUUTILA TA XPWHOTA KAl TNV
SuvatotnTa Tou okoupou n Aeukol B€patoc.

'use-strict’

const-themekey-=-"theme-stylesheet’;
const-urlBase-=-"https://cdn.jsdelivr.net/npm/water.css@2/out/ " ;
const-stylesheet-=-document.getElementById(themekey);
const-root-=-document.querySelector( ' :rooct').style;

const-getTheme-=- () -=» window.localStorage. getITtem(themekey) ;

const-setTheme-=- (theme) -=»-window.localstorage. setItem(themekey, - theme);

const-updateTheme-=-() =»-{
+---const-theme-=-getTheme();
f---stylesheet.href-=-"%{urlBase}5{theme}.min.cs5";

---if-(theme-===-"light")-{
------ root.setProperty(’'--blue', - "#1976d2"};
-------- root.setProperty (' --blue-hover', - '#8d47al");
-------- root.setProperty('--red’, - "#d32f2F");
-------- root.setProperty( ' --red-hover', - "#b71clc’);
-------- root.setProperty(’--amber’, - "#ffagae’);
------ root.setProperty(’'--amber-hover', - "#ffefae');

1

~else-{
-------- root.setProperty('--blue’, - '#884bad’');
-------- root.setProperty (' --blue-hover', - "#2869c8" );
-------- root.setProperty( ' --red’, - '#920087");
-------- root.setProperty('--red-hover', - '#ba@dad’);
-------- root.setProperty( ' --amber', - "#c67188");
-------- root.setProperty(’ --amber-hover', - "#c79188°");

-~}

b
const-toggleTheme-=-()-=»-{
+---const-newTheme-=-getTheme() -===-"light'-?-"dark"'-:-"1light";
-setTheme (newTheme ) ;
--updateTheme();
r---return-newTheme;
b
if-(!getTheme())-{
--const-isLlight-=-window.matchMedia (' (prefers-color-scheme: -light) ') .matches;
f---setTheme(isLight-?- "light'-: - "dark’);
¥

window.themeKey -=-themekey;
window.getTheme -=-getTheme;
window.setTheme -=-setTheme;
window.updateTheme - =-updateTheme;
window.toggleTheme -=-toggleTheme;

updateTheme( ) ;o

Ewkéva 361: CoreWeb Themels 2.



Kwbkag mou éxel amobnkevpéveg Sladopeg LeTABANTEG PeyEBoUC TNG LoTooeAiSaG. AUTEG OL TLUEC
Xpnotomololvtal amnod TiG LoTooeAISeG yLa va Souv TL LEYEBOG £XEL O TIEPLNYNTAG KoL avaAoya TO
UEyeBOoC umopoLV va eKTEAETOUV KWELKA N Kal val aAAAEoUV Ta YpadLKA TOUC.

public-static-class-BreakPointsCss
1
rees S - <summary
-fimedia- (min-width: - 64@8px);
A</ summary
-public-const-string-sm-=-"(min-width: -648px)";
f-<summary
-fimedia- (min-width: -768px);
A7 -4/ summary
-public-const-string-md-=-"(min-width: -768px)";
'/ -<summary
-fimedia- (min-width: - 1824px);
-7 -4/ summary
-puhllc const-string-lg-=-"(min-width: -1824px)";
f-<summary
-fimedia - (min-width: -1288px);
A</ summary
-puhllc const-string-x1l-=-"({min-width:-1288px)";
J - <summary:
-fimedia - (min-width:-1536px);
ff-</summary
-public-const-string-x12-=-"(min-width:-1536px)";
¥

Ewkéva 37: CoreWeb BreakPointsCss.

Awddopol tumol kouprwy html ot onoiot xpnopomnotovuvtat and Stadopa avtikeipeva nou Ba Sole
TIO KATW.

f - <summary
-The-type-of -a-button-default-is-submit.
-655UTTa’y>

puhllc enum-ButtonType

i
-submit,
-button,
-reset

I

Ewkova 38: CoreWeb ButtonType.



BaoLKO QVTIKELEVO ATIO TO OO0 OAQ LOG TO AVTLKELPEVA KANPOVOOoUV SLaddopn AsLToupytlkoTnTa N
omola €xel va KAveL e Tnv CSS kaBe avtikelpévou html wote va KAVoUHE Tlo eUKOAN TNV XpHon Tou.

-public-class-BaseComponent - : -ComponentBase

---- £ -<summaryz
""" [/ /-Class-for-other-components-to-provide -to-yours.
""" £ </ summary

----- JA - <summary

""" ///-Css-builder-to-use-instead-of -using- your-own.
----- H </ summary s

----- protected-CssBuilder-ess;

----- JA - <summary

""" [///-Get-a-Css-builder-with-Class-prepended-to-it-or-emtpy.
----- H </ summary s

----- ff-<returns>A-Css-builder-for-the-current-Class.</returns:
----- protected -CssBuilder-Css()-=r-Class-is-null

--------- ?-CssBuilder.Empty () -: -CreateCss({Class);

""" £/ - <summary:

""" //f-Get-a-Css-builder-with-Class-appended.

""" 4 - </ summary >

----- fff-<returns>A-Css-builder-for-the-current-Class.</returns:

---- H - <summary

""" //f-Get-a-new-Css-builder-to-build-your-css.
----- H </ summary s

----- /A -<param-name="css5"></param>

----- H/-<returns>An-empty-css-builder.</returns:

Ewova 39: CoreWeb BaseComponent.



Baolko avtikelpevo popTwaong To omoio To Xpnolpomolol e yia va deifoupe OtTL pla dtadikaoia £xet
gekvnoeL.

[finherits-BaseComponent

<div-class="@Class">
+---gdiv-class="spinner":
-------- <div-class="rectl">»</div>
-------- <div-class="rect2"></div>
-------- <div-class="rect3"></div>
-------- <div-class="rectd"></div>
-------- <div-class="rects"></div>

< fdivzo

Ewkéva 40: CoreWeb Spinner.

Avtikeipevo To omoio amha Seiyvel otov Xpnotn OTL £xel meplnynBel oe €va pépoc TG LotooeAidag pag to
orolo dev umapyet.

|<p>50rry,-there's-nnthing-at-this-address.<fp>4

Ewkova 41: CoreWeb NotFound.

AVTIKeipeVO TO OTtolo KoL aUTO Seiyvel OTL pLa Stadikaoia €xel EekLvroeL AMAA TILO CTOXEUUEVO YL
SLadkaoleg mou ekTeEAOUVTOL OE KOUUTILA KoL OTAV 0 XPROTNG Ta Eekvael avti va cupPaivouv Adyo Tng
dopTWONC NG LotooeAidag.

[finherits -BaseComponent

m

<div-class="@Css (" loader™ )" ></divs

Ewova 42: CoreWeb Loader.

To avTIKeipevo Tou BAEMOUE OTNV CUVEXELA Elval £VOL KOUUTTL LE TNV LBLOTNTA TNG avTidpaong. Mo
CUYKEKPLUEVA YLa AUTAV TN aviidpaon xpnoomnolol e tnv BLBALoBrkn ReactiveUl [45]. H Aoyikn autn
Baoilete 6TL 0 KWSIKAC pag elvol 0oUyXpovog Kat OTL artAd avtldpd os Sladopa cuppavra.

XpNoLUoToLwvTag TV moparmavw Aoykn BAEmou e éva KouuTti To omolo déxetal Stadopeg petaBANTEG.

e Command: O kwdikag mou Ba ekteAécou e

e CanExecute: Mua petaBAntr mou deixvel 0Tl 0 Kwdikag propei va exkteheotel, av paiiota
elval Peudng tote to koupmni alalel kal yivete anevepyomnotnpuévo pépovtag tnv
Suvatotnta va matnBeil kat va ekteAécel to Command.

e [sExecuting: Aeixvel OTL TO KOUMTTL eKTEAEL KWOLKAL.

e ChildContent: Eivat o html kw&ikag mou Ba epdaviotel péca oto kKoupni. MdaAlota To
OUYKEKPLUEVO Aettoupyel oav péBodog Sivovtag Tnv SuvaTOTNTA G€ OTIOLOV TO XPNOLUOTIOLEL
Vo TTAPAUETPOTIOINGN TL SELXVEL TO KOUUTIL avAAoya LE TOV E0LUTO TOU.
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e Type: Elvat o Tumog tou html kouprmiol pag.

e OnClick: M€6060¢ S1aB€o1un pévo og autod To AVTIKELLEVO N omola mpoomaBbel vo ekteAEoEL
to Command.

e OnParameterSet: M£60&0o¢ mou ekteleite ano ) mAatdpoppua Blazor apéowg adol OAeC oL
petaPANTEG £xouv oplotel. Exkel epeic PAEnovtag av to Command €xel oplotel
XpnotpomnoloUpe Reactive kwdika yla va aviildpacoupe otig Stddopeg evtoAég Tou. Kabe
dopa mou n pEBodog tou CanExecute ekteleite epeic BEToupe TNV SIkN pog LeTaBAntn, To
1610 kat ywa tnv IsExecuting.

@inherits-BaseComponent
itypeparam- TResult

<button-class="@Class" -type="@Type" @onclick="0nClick" -disabled=@(!CanExecute) *@ChildContent?. Invoke(this)</button>

-licodeq
ro- - - < summary

The-underlying-reactive-command - for-this-button. - The-button-state

will-change-depending-on-the-command.

A</ summary >

- - [Parameter]

- -public-ReactiveCommand<Unit, - TResult>-Command-{-get; -set;-}-=-null!;

/- {summary

¥
Gets-a-property-whose-value-indicates-whether-the-command-can-currently-execute.
¢/ summary

4

--public-boel-CanExecute-{-get; -private-set;-}-=-true;

f - <

{SLmmary
Gets-a-property-whose-value-indicates-whether-the-command-is-currently-executing.
/- </ summary>

--public-beocl-IsExecuting-{-get; private-set;-}-=-false;

'/ { - <summary>

The-button-type. -Default-is-submit.
¢/summary>

--[Parameter]
--public-ButtonType-Type-{-get; -set; -}

- -[Parameter]
- -public-RenderFragment<ReactiveButton<TResult>»?-ChildContent-{-get; -set; -}

- -protected-void-OnClick() -=»-Command?.Invoke();
- -protected-override-void-OnParametersset()
-------- base.0OnParametersSet();
-------- if - (Command -is-null)-return;
-------- Command.CanExecute.Subscribe(x-=>

------------ CanExecute -=-x;
------------ StateHasChanged();

-------- Command . IsExecuting.Subscribe(x-=>

------------ IsExecuting-=-x;
------------ StateHasChanged();

Ewkova 43: CoreWeb ReactiveButton.
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Xpnolpomnouwvtag To ReactiveButton dnuioupynoape éva akopo mio e€ELSIKEUUEVO KOUUTTL TO
SpinnerButton. To koupri autd avtdpwvtag oto ReactiveButton anodaocilel av Oa &rneL To avrtikeipevo
Loader n av Ba &néeL tov S1kd pag kwdika html.

@inherits-BaseComponent
itypeparam- TResult

H<ReactiveButton-Class="@Class" -TResult="TResult" -Type="Type" -Command="Command" - Context="button">
+- - -f@if - (button.IsExecuting)
SRR

-------- <div-class="loader"></divs

-------- @ChildContent

</ReactiveButton:

Higlcode{

- {SUMmary:

"-The-underlying-reactive-command- for-this-button.-The-button-state
"-will-change-depending-on-the-command.

J </ summary >

t---[Parameter]
+---public-ReactiveCommand<Unit, - TResult>-Command-{ -get; -set; - }-=-null!;

"~ <summary >

'-The-button-type. -Default-is-submit.
J </ summary >

- [Parameter]
-public-ButtonType-Type-{-get; -set;-}

- [Parameter]
-public-RenderFragment?-ChildContent-{-get;-set;-}

Ewkova 44: CoreWeb SpinnerButton.

To enopevo avtikeipevo Aéyetal Dialog kal 6mwg SNAWVEL Kol To OVopa Tou armAd Seixvel évav

«8LaAoyo» avw amod OAa Ta avTIKEipeva TNE oeAidag pag. MdaAlota Seiyvel povo OTL Tou £XoU e Swaoel
otav nMpEmneL va ta SREeL.

[fusing-System.Reactive.Subjects
@inherits-BaseComponent
{@implements - IAsyncDisposable
finject- I1SRuntime-js

He<dialog-id="@@_id"-class="@Class">
T -@if- (Title-is-not-null)

be---{

REEREEEE <header>@Title</header>

f-e-@if- (ChildContent-is-not-null)

RERREEEE @ChildCentent

'<fdialog>

Ewkova 45: CoreWeb Dialog 1.



O kWwSLKag Pe TNV oglpd Tou Sivel Stadopeg pebodouc yla va epdavicoupe n va kpuPou e autdv Tov
«8LAAoyo» evw SLVEL KAl AVTLIKELEVO OTA OTIOLOL UIMOPOULE VoL AVTLOPACOUE. TO TIOLO GNOVTLKO KWLOTL
OMwG elval otL divoupe og kaBe html dialog £éva povadiko umokoplotiko (id). Auto to kavoupe S1otL Ba
xpelaotol e JavaScript yla va epdavicoupe tov Staloyo Kal otnv JavaScript 6a Swooupe to
UTTOKOPLOTLKO aUTOoU Tou SlaAdyou.

‘EtoL mpooBEToupe Kal £va LovadIKO TUXO0 GUVSUOOUO YPAUUATWY YLa va ipaocTte alyoupol 6tL 6ool
StaAoyol kal av eivat og pa oeAida html epeic Oa deifoupe Tov owoTto Katl autd emBePalWVETE amod TiG
LOTOOEALSEG TILO HETPA OTIOU KAVOUUE Bapld xprion Twv SLaAoywv.

@code{
+ooprivate-readonly -string-_id.-=.$"dialog-{Guid.Newauid() :N}";
»private-readonly-Subject<bool>._whenvisible-=-new();

++public-RenderFragment?-ChildContent- {-get; -set; -}

- - [Parameter]

+opublic-string?-Title.{-get; -set; -}
++public-bool-visible. {.get; -private.set; }

-+ public-I0bservable<booly-Whenvisible-=»-_whenvisible;
--private- readonly - Lazy<Task<IJsobjectrReference»»-dialog;

++public-Dialog()

------ dialog:=-new({) =>-Jjs.InvokeAsync<IJs0ObjectReference>{ "document.getElementById”, -_id).AsTask()};
++ .- public-async-valueTask- Showasync()
------ awali  (await-dialog.value).Invokevoidasync("showModal™);

.pu

..pu

visible'=-true;
_whenvisible.onMext(true);

blic-async-ValueTask-HideAsync()

await. (await-dialog.value).Invokevoidasync("close");
visible.=-false;
_whenvisible.OnNext(false);
blic-async-valueTask<bool>- ToggleAsync()
if-({!visible)
-awalt-showasync();
else

-gwait-Hideasync(};

return-visible;

+opublic-async-vold-show() -=>-awalt-showasync();
-+ public-async-vold-Hide() -=>-awalt-HideAsync();
--public-async-veld-Toggle() -=»-await- Toggleasync();

-+ -public-async-valueTask-Disposeasync()

if-{dialog.IsValueCreated)

+await- (await.dialog.value).Disposessync();

Ewkova 46: CoreWeb Dialog 2.
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Kwbkag mou kaleite amo tig edapproyEG yla va SNAWOooUV BACLKEG AELTOUPYLEG. ZTNV TIPOKELUEVN
niepintwon dnAwvouv tnv Asttoupyia «Themels» mou onwg eidape Bonda va eAéyyoupe to Bpa NG
LotooeAidag amno tnv CH.

pubhc static.class- DependencyInjection

{

‘s --i:ru.h.lic.-.ﬁtatic-IServiceEcllectinn-.ﬂddCDreweb{this-ISEr‘ariceCD].lecti-:n- services)
o
e ceseryices, Addsingleton<Themeds>( ) ;
« - =t - - return- services;

oo}

T

Ewkova 47: CoreWeb Dependencylinjection
2.6: Avantuén Epapuoyov I'pagikov Iepipariovtog Web

Onwc avadaipetd Kot o€ mponyoUpevo KebAAaLo oL edapuoYES oG Ba elval SNELOUPYNUEVES E TNV
mAatdoppua Blazor. To Blazor eivat pia SPA (Singe Page Application) mAatdoppa n onoia pog divel tnv
Suvatotnta va TpEXou e Kwdiko CH# oTov Meplnynth HaG avti yla JavaScript evw av Xpelaotel £xoupe
v duvatotnta va KAAECOUHE Kal JavaScript.

Xpnoipomnolwvtag Aowrdv tnv duvatdtnta autr) Ba Soupe OtL £xovtag Koweg BLBALOBNRKEG MeETUXAVOUE
TAN PN EMAVAXPNOLLOTOLNGCN KWELKA LE TOUG SLOKOULOTEG OG, AUTO KAVEL TIOAU TILo €UKOAN TNV SOUAELA
poc adou yvwpilouvpe aneuBeiog to dedopéva ou Ba mpénel va dsioupe otov Xprnotn evw o Tbavn
aAAayn tou BacikoU TokETou Ba €xoupe anelBeic Tig aAayEg Kat otnv edappoyr Hag oxL Lévo otov
SlakouLoTh.

Oa xpelaotolpe emniong tnv BLBALoORkn ReactiveUl n omoia Ba pog emtpéPel va ebapludooUE ThY
texvikn MVVM (Model, View, ViewModels) [46] n omoia sivat pia texvikn dnuoupyiag edappoywyv
ypadLKoU TepLEXOUEVOU.

e ViewModel
DataBinding

Presentationand Presentation Logic BusinessLogicandData

Photo from: https://en.wikipedia.org/wiki/Model-view-viewmodel

Ewova 48: MVVM
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2TOX0C TNG TEXVIKAC QUTAC €lval o TARPNG Slaywplopog Tou Kwdika plag oeAidag mou Ba aAAnAosmibpd
0 XpNotnc. Mo CUYKEKPLUEVA SNULOUPYOUHE Lo KAAon n omoia Ba £xel OAa 6oa XPELalOUAOTE yla va
O€L 0 XpNoTNC evw akopa Ba £xoUE Kal TIC SLAPOPEG EVTOAEG TTOU UTTOPEL VAl EKTEAECEL AUTA T
ovopaloupe ViewModels.

O Baolkdg Kavovag elval OTL AUTO TO aVTIKELUEVO dev yvwpllel Timota yla tnv 0Yin Tou TeAkou
niepBaAlovtog mou Ba SeL 0 xprotng kat amAd Sivel ta KatoAANAQ epyaleia. AUTO ETLTPETEL OE AUTA TA
QVTLKELJEVA VO UTTopoUV va xpnotpomnotnfolv os omotadnmote mAatdpopua onwg Web, Window,
Android Mac kot GAAa.

Models Ba elvat Ta avtikeipeva ta onoia StaBetouv tnv aAnBvol mAnpodopia tnv onoia Ba pag Swoel
£va ViewModels. MaAtota n douleld tou ViewModels sivat va ta paléPel OAa kat vo Ta PETATPEPEL

£TOL WOTE VO WOV UE VAL TOL OVATIAPO.OTHCOUE A va pag Sivel katl tnv Suvatotnta va ta aANAEoULE.
Ta Models &gv mpémel va yvwpilouv otL Bpiokovtal os éva ViewModel mpénel anAd va sival Sedopéva.

Ye oxéon pe ta Suo mPonyoUEVO TO aVTIKElEVO View lval auTto ou Ba uAomoticou e Kot Ba gL o
xpnotng. Eival dgpévo pe tnv miatdoppa tou, yla mapadelya o€ EULAC Elval €va avTikeipevo html evw
oto Android Ba propoloe va sival éva pevou. To View gilval to 1o eAelBepo amod OAa Kal Umopei va
yVwpilel ta mavta toco yia to ViewModel aAAd kat yia ta Models tou pdAtota moAAEG popEg
evBappUVETE aUTH N cupnepldopd.

To peyaAUtepo MAeoVEKTNUA Elval OTL N AoyLKH Tou Kwdika pag to ViewModel gival amouovwpévo Kat
uropel va tpéel oe onmoladnmote mAatdoppo auTtod pag Sivel Tnv Suvatotnta va To SOKLUACOULE Kol
Xwpig ypadiko mepBaiiov.

2.7 Avantoén Epapuoyov Kovoodrog

H avamntuén epappoywv Kovoohag eival apkeTd armAr. Oa xpnoLonoliocou e TiG Reactive BLBALoORKeg
poadi pe ta Background Services mou pag divel n mhatdoppa .NET Core amno tig BLBAoOnkeg
Microsoft.Extensions.Hosting.

AUTA pag eMLITPEMOUY va SnuLoupyrncou e edappoyEg mou Ba poptwvouv pubuicelg Omwce ot
SLOKOULOTEG pag oAAd Ba ektedouv Stadopouc kwdikeg oav douAeieg oto untopabpo.

AUTEG oL edapoyEG elvat apKeTA ouvnBeLg Kat AéyovTal KovooAag SLOTL Sev £XOUV KATIOLO YPAPLKO
TLEPLXEOUEVO QUIMTAQ KATAYPADOUV TNV CUUTIEPLPOPA TOUC OTNV KOVOOAQ.
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3: BAXH AEAOMENQN

Baon 6edopévwy, TO TILO CNUAVTIKO KOUUATL pag epappoyng. H Baon dedopévwy Ba eival To HEPog oTo
orolo Ba anobnkevovtal 6Aa pog ta dedopéva.

Yniapxouv moAAEG Baoelg Sedopévwy ol omoieg xwpilovtal os Suo peyaleg katnyopieg SQL (Structured
Query Language) [47] kat NoSQL (Not Only SQL) [48].

3.1: Béoeic Aedopévav SQL

OL Baoelg SQL eival Relational Databases (2xeolakég Baoelg Asdopévwy) [49] auto onpaivel otL ta
SeSopéva £X0UV KATIOLO OXEON METAEU TOUG N KO LE TO TIoU amoBnkevovtal. Auto To KatalaBaivoupe
S10TL ta 6edopéva pag anobnkevovtal os Tables (Tpamélla) Ta omoia €o0uv KOAWVEC OTIOU N KABE
KoAwva £xeL Eva Ovopa Kot TUTIo deSopévou. Kabe oslpd ou sloywpelte oto TéEAog tou Tpamellov sival
£va OAOKANPWHEVO OVTLKEILEVO SSOUEVWV. ZXECLOKEG SnAadn onuaivel OtL ta SeSopéva pag
anoBnkevovtal pe pLa ipokaboplopévn Soprn arliwe ev pmopoU e vo Ta armoBnKeUOOULE.

OL oxeolokéG Baoelg SeSopévwy UTIAPXOV TIOAAG XPOVLA KAl £XOUV OPKETA TTAEOVEKTALATA, £Va QIO
auta sivat n SQL o omoia divel moAU peyahn Suvaun yla tnv avalntnon Se60UEVWY EVW OL KOAWVEG
npood£pouv TOAOUC TUTIOUG S£S0UEVWYV Kal £TOL BeATLOTOTTOLOUV TIC SLadIlKaoieg avayvwaong Kot
amnoBrkevong. Eva HeyaAo HELOVEKTNA OUWCE Elval OTL TPEMEL va yvwpiloupe TL Sedopéva Ba
amoBnkevoope evw otav BEloupe vor tAAGEOU UE TIG KOAOVEC eVOG TpATellol Ba MPETIEL VA EKTEAEGOULE
pLo HeTdBaon mou cuvhBwg elval pLo TIoAU PeydAn kat xpovoBopa Stadikacio S1OTL mpEmeL va elpaote
olyoupol otL 6ev Ba xaooupe dedopéva.

3.2: Bdéoeic Aedopévarv NoSQL

OL NoSQL Baoelg 6edopévwy amo tnv aAAn eivol oAU yvwotég S1otL eivat Schemaless (Xwpic oxnua)
Baoelc dedopévwy. Auto onpaivel 0tL §ev XePLAZETE vaL SNLLOUPYICOUE KATIOLO TPATENL YL val
amnoBnkeVooUE TO S60UEVO LOG UE CUYKEKPLUEVEC KOAWVEC N SnAadn £va oXNUO, O AUTEC TIG BACELG
amAd anoBnkevoupe OTL apxeio BEAouue os apxeia ta omoia cuvnBwg sivat JSON [25] mapoAa autd
MEPLKEG BATELG SnULoUpyoUV KAToLa eTEKTAON ota apXeia JSON yla va mpooBéoouv SIKA Toug
Aettoupyla.

To MAEOVEKTNO OE QUTAV TNV MEPLTWON lval OtL Sev xeplalete va E€poupe TL Ba amoBnkeooUE yia
va To anoBnkelooupe evw otav Béhoupe va alafoupe To oxnpa tTng BAong Hag eivat apketd e0KoAo,

QITAQ KAVOULLE [l EVAEPWON 0TV EDAPUOYH TIOU TA amoBnKeUEL, amo TNV AAAN £val LELOVEKTN O TIOU
£XOUV QUTEC oL BAoelg eival 0TL Sev umootnpilouv mavta SQL Kal anod Bdaon os BAcn o TPOToC eUPECNS

Sebopévwy elval apkeTd SLadopeTIKOC He SLadopeTIkOUC 0TOXOUC Kal oKOTtoUG.
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3.3: Emioyn Bdong Aedouévov

H emhoyn pia Baong dedopévwv dev eival mavta eUKoAN Kot EekdBapn KAl 0TV MPOKELeVN Tepintwon
yla TIC EQAPUOYEC HOG KAVAUE Lo LEYAAn oAAayr otnv BAon HETA Ao cUVIOWO XPOVIKO SLaoTnua.

Mo apxn HEPLKES oo TiG 1o Stdonpeg Baoelg dedopévwy SQL sivat ot MySQL, Microsoft SQL Server,
PostgreSQL evw armno ti¢ o dtdonpueg NoSQL Baoelg eivat ot MongoDB, Cassandra, CouchDB.

Epeic otnv apxn emhé€ape tnv Paon dedopévwy PostgreSQL SLOTL elval oo TLG TILO AVEMTUYHEVEG
Bdoelc pe ypnyopeg eyypadeg, ypnyopEg avalnTtnoelg Kal mPoodEPeL apKeTa Tpita epyaleia
Staxeiplong. MapoAa autd Aoyo Twv ypnyopwv alAaywv Tng epaployng Lag LEXpL vo pTACOUE OTO
TeALKO 0X€S8L0 pag dnulolpynoe mPOPAnUa SLOTL TeEpVAYAUE TiLo TTOAU XpOvo otnv Snuoupyia Tpaméliwy
KOLL TRV avaKkTnon dedopévwy apa otnv avamtuén tng epappoyng LoG EVW KATOLO aKOUA
XQPOKTNPLOTIKA aIto TNV TEALKN eTAoyn pag wonaoav va aAAGEoULE.

TeAwka emAé€ape TNV Baon Sedopévwv NoSQL CouchDB, o amo Tig o eUXPNOoTEG YPNYOPES BACELS
S6ebopévwv NoSQL n omola pag npoodEpel TOANA XPAOLUA XAPAKTNPLOTIKA TOL OTIOL0 SEV TEPLUEVOUE OTL
Ba B£Nape amo pa Baon dedopévwy.

3.4: CouchDB

H Baon debopévwv CouchDB tnv omoia emAé€ae pog TPOOHEPEL APKETA XPH OO XOUPAKTNPLOTIKA
TOOO yla TNV avantuén aAAd TG00 Kal tnv SlaxeipLon.

O nmpwtog Adyog emidoyng Nrav ot eival pa NoSQL BLBALoBrikn n onolia xpnotuomnotel JSON apxeia yia
va amoBnkevel ta Sedopéva pag, auto pog divel tnv Suvatotnta allayng Tov deouévwy pag oto
MEAAOV XwpLG va xepldlete va melpdoupe Tnv Baon pag, amAd ¢povtiloupe otov KwdKa Mws Ba
XELPL{OUAOTE TIC TLEG OL OTIoleC SV UTIAPXOV Kol PPOVTI{OUE VA €XOUV TIPOETIAEYUEVES TLUEG.

O Seutepoc Adyoc elval otL n CouchDB ota aAnBela gival éva ohokAnpo cuotnua DBMS (Database
Management System), To omoio €pxeTal pe €va eUKoAO Kal Opopdo ypadikd meptBAAAOV TOU KOTA TNV
Slaxeiplon tou MoAU €UKOAN.

Tpitog Adyoc sival 6Tt OAeg oL aAAayEG elval LOVASIKEG KoL od LOVECG TOUG ONUELWVETAL oTnV Bdon
S£60UEVWV XPNOLLOTIOLWVTAG £VaV HOVASIKO aplBpd. Autog o aplBudc paliota EeKVA LE TO TTOOEG
dopEg €xel yivel avaBaduion kat £xeL tnv popdn «10- ...» av ylo apddetypo n twun pog ixe oAAaget 10
dopég. Emlong kapia alayr ota aAnBela dev eivatl aAdayn adol pmopoUpe va eTUAEEOUE KOl VAl
SoUe Lo MAALEC EKSOOELG TOU QVTIKELUEVOU HOC. AUTO onpaivel OtL kot n Staypadr eVOg OVTIKELLEVOU
ota aAnBesto amAd adalpel To avTkeipevo amd ePAG TOUC XPHOTEC evw ota oA Beta Snpoupyetl Evav
VEO 0pLOUO KL TO LOPKAPEL WG SLAYPAUUEVO, AUTO TO KAvel 610TL n CouchDB &ivel tnv Suvatotnta
cuyxpoviopoUl tng pe omoladnmote GAAn Baon CouchDB otov kdopo aveédptntoc Siktlou.
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TETAPTOG KOl TEAEUTALOG AOYOG £XEL VAL KAVEL LIE TNV LKAVOTNTA TNE BAONG va cuyxpoviletal omoudnmote.
AUTO pAAlota pag SLEUKOAUVE WOTE VO XPNOLUOTIOLGOUUE Evav Alyotepo Slakoulotr. H «changes»
SuvatotnTa pog EMITPEMEL va TtapakoAouBroou e OAeg Tig aAAayEG Ttou yivave otnv Baon SeSopévwv
oo KATOLO ONUELO OTOV XPOVO yLa opAdelypa TpLv SEKA LEPEC WC OAEPA LETA OUVEXITEL va pag
OTEAVEL TIG OAAQYEG OTTWG YIVOVTOL OE TIPAYUOTIKO XpOVo. AUTO pag Sivel Tnv Suvatotnta va XTlooupe
edpapuoyég oL omoieg Sev Xpelaletal va EMKOWWVOUV LETAED TOUCG aKOUA Kal yla aAAayEC TTou yivovtal
otnv Baon edopévwv adou n idla amAd Ba evnuepwaoel Tov SlakopLotn péoa amod to «changes»

XQPOKTNPLOTLKO.
( | Perform Change
Client 1
e
s

Client 3 CouchDB

. Replicate Backup
Client3 |«
. JReceive Changes

Ewkéva 49: CouchDB Changes

Entionc n CouchDB pag Sivel évav wpaio Tpormo va npokabopicoupe Stddopa eupeTrpLa yLa TO
Sebopéva pag otav anodpacicoupe mola eivatl autd. Auto eival To HOVO LELOVEKTNA LEXPL OTLYMNG OTL
Sev umopoUpe va Kavou e avalAtnon onote OEAOULE yLa KATIOLO AVTIKEIUEVO. To TTAEOVEKTNUA Elval OTL
eneldn Snuloupyol e AUTOUG TOUG KAVOVEG LOVOSIKA yla KABe epimtwon n BAaon Kpatd éva KaAd
EVNUEPWHEVO EUPETNPLO TO OTOlo Elval Kal o€ oeLpa, yla mapadelypa to 2 Oa sival mavta petpd to 1
KoL oU To KaBeng, autod Sivel Tnv Suvatotnta aievpeong Sedopévwy os apa oAU HKPoUG XpOVouc.

T£Aoc 6Mo to API tng Baong ekteleite péow HTTP/REST APIs omote Sev xpelalOUaoTe KATOLO EpYOAELo
UTTOPOUE VO TNV XPNOLUOTIOLOUCE OOV VO ETILOKEMTOLAOTOV KAToLa LotooeAiba av Kot auto Sev Ba pog
OUUdEPE KAVEL TOV TPOYPAUHUATIONO TIOAU TiLo eUKOAO. EToL 0 TpOmocg Slaxeiplong tng yivete otéAvovrag
Sladopa JSON apyeia os ouykekpLpéveg SteuBivoelg katl Aappavovtag icw JSON apxeia oav
OMAVTNON LE TO OMTOTEAECHATO O,
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4: TAYTOIIOIHXH

H edappoyr tng TouTomoLioeLg anoteAeite cUvoAo amo tpia mpotlekt. To mpwto ovopaletal Identity
KOLL TLEPLEXEL HECO BOOLKO KWALKA YLOL TNV XPON 0TOV SLAKOULOTH KoL 0TOV TEPLNYNTH.

Edapuolet Tig texvikeg mou eidaype mo pv CQRS pe tnv BLBALoBrkn MediatR kat Vertical Slice
Architecture evw yla Tnv eniteuén TnG TAUTOMOLNONG TNG AMOBNKEUGN XPNOTWVY KOL TOV SLOXELPLOUO yLa
ta Token xpnotpomnoloU e TiG BLBALOBNKESG «Microsoft.Extensions.Identity.Stores» Kot
«OpenIddict.Core» HAALOTO KOTA TNV SNHLOUPYLA TOU TTPOTLEKT SLamoTwOnKe OTL Sev UM PXAV
BBAL0BNKeC yLa va amoBnkevouv oe CouchDB £tol xdpn o€ AUtV Thv epyacia dSnuloupynoape Kat Suo
BLBAL0BNKeEC avolyxtol Kwdika TNV «AspNetCore.Identity.CouchDB» Kol «P41.0penIddict.CouchDB» yla
va AUoouv To POBANUA 0UTO eVw omoLoodnmote Ba Umopel va T xpnaotpomnoinor] avti va xpelaletal va
Snuloupynosl 8ikr tou Auon.

Identity.Api |dentity.Ul

|dentity

Ewkova 50: Identity mpotlekt.

4.1: Tlpotlexrt ldentity

H Baotkn BLBALoORKkn Stabétel téooepic dakéAoug Omwe palvetal KaL otnv eMOUEVN elkova. O KaBe
dAKENOG AVTUTPOCWIEVEL PLa SUVOTOTNTA TNG EGAPHUOYNAG,.

4.1.1: daxelog Application

AVTUTPOOWTEVEL TIG EGOUPHUOYEC LLAG OL OTIOLEG UITOPOUV VAl TOKTOTIOL)COUV KATIOLO XPNoTh. ZTov dakeAo
Commands €xoulie eVTOAEG SnpLoupyiag evnuépwong kat Staypddng, otov pdakedo Models €xoupe to
ovTike({pevo To omoio Ba xpnouomnoloU e yla Thv petadopd, oto pakelog Queries £XOUHE AVTLKEIPEVA
avalntnong kat otov pakelo Validators éxoupe avtikeipeva mou KAVOUV EAEYXO OTA AVTIKELLEVO OTOUG
¢dakehoug Commands kat Queries.

4 & Application

d & Commands
b & €* Createhpplication.cs
b & c# DeleteApplication.cs
b & €* UpdateApplication.cs

d & Models
b & ApplicationModel.cs

4 & lod Queries
b & c# GetApplication.cs
b & €* GetApplications.cs

d & Validators
P & € CreateApplicationValidator.cs
b & €* DeleteApplicationValidator.cs
b & c* GetApplicationValidator.cs
b & €* UpdateApplicationValidator.cs

Ewova 51: Identity mpotlekt, Application
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4.1.2: daxelog Role

AVTUTPOOWTEVEL TOUG POAOUC TIOU UTTOPEL VAL EXEL EVOC XPROTNG, Yila mapadelypa Ba pmopoloe va eival
Sloxelplotnc. 2tov pakeho Commands £xoupe eVvTolég Snuloupyiag kat Staypadng, otov hpakeAo
Models €xoupe avtikeipeva katdAAnAa yia petadopd, otov pakelo Queries EXOULE QVTLKEIPLEVA
avalntnong kat otov pakeAo Validators €xoupe avtikeipeva eAéyxou Twv pakéAwv Commands Kot
Queries.

4G Role
4§ Commands
c# CreateRole.cs
c# DeleteRole.cs
4§ Models
c# RoleModel.cs
F I CQueries
c# GetRole.cs
c# GetRoles.cs
4§ Validators
c# CreateRoleValidator.cs
c# DeleteRoleValidator.cs
c# GetRoleValidator.cs

-EI - 1]

=4
-H]

-
oo

i
[-EI - I - 1)

Ewkova 52: Identity mpotlekt, Role

4.1.3: ddxerog User

Avtutpoowrevel Toug xprnotec. O dpdkehoc Commands mepiyget evioAég Snutoupylag, Staypdadng,
MPocBnKng evog poAou kat Staypadng tou otov xprotn. O dakelog Models mepLEXEL €va AVTIKELEVO
HeTadOPAC OTOLXELWY EVOC XPHOoTN, 0 dakeAog Queries TiepLEXEL avTIKEipeva avalTnong Kat o GAKeAOG
Validators meptéxet avtikeipeva eAéyyou yla toug dpakédoug Commands kat Queries.

4G User
4G Commands

c# Createlser.cs

c# Deletellzer.cs

c# Rolefdd.cs

c# RoleRemove.cs

4G Models

c# Userfodel.cs

4G Queries

c# GetlUser.cs

c# GetUsers.cs

4 & Validators
c# CreatelserValidator.cs
c# DeletelserValidator.cs

GetUserValidator.cs

c# RoleAddValidator.cs

c# RoleRemoveValidator.cs

VvV Vv
- FIN - FI - R - H]

=
-F}

N -]

=

L
B By B3 By B
[n]

8

Ewkéva 53: Identity mpotlekt, User
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4.1.4: ®daxerog Common

AL0B€TeL KOLWVO KWK TIOU UIMOPEL va XpeLlaoToU e otnv edappoyn pag. O pdakehog Commands mepLyéet
avtikelpevo cav Baon yla aviikeipeva Staypddng, o pakehog Models mepléxel aviikeipeva yla Baoikn
petadopd kot SeSOUEVWV EVNUEPWONG KATIOLOU AVTIKELUEVOU, 0 pAkeAoG Queries TiepLXEEL BaaLkO
OVTLKELUEVO YL TNV SnULloupyla avTKEWWEVWY avalitnong kat o ¢pakelog Validators mepléxel Baotkeg
EVTOAEG KOlL QVTLKE(PEVA yLa TNV eUKOAN Snuloupyia avTIKELUEVWY EAEYXOU.

Emniong otov pdkeho Common Tiepléxovtal Pacikd avTIKELPEVA OTwg To Error To omolo meplypadn eva
odAApa, yio tapdSelypa Tov TITAO Kal Tov AOyo Ttou GUVERN, éva avtikeipevo adpaipotog tng CH mou
ovopalete Exception £toL kal to 81kO pag Aéyete ErrorException S10TL SlaBtel Eva avtikeipevo Error.
‘Eva avtikeipevo Errors mou SLaBEtn £Tolpa Kowd opAALaTa OTwg «AUTO To avTikeipuevo dev BpeObnke. »
KoL TEAoC éva avtikeipevo Result to omoio n Ba pag Swoel To eMBUUNTO AMOTEAECUA YL TTOPASELY A
£vav xpnotn UserModel n ka@moto Error To omoio meplypadel Tt mriye Aaboc.

FIF] Common

45 Commands

P & C* BazeDelete.cs

45 Models
c* BaseModel.cs
c# UpdateModel.cs
P Queries
c* Base(Get.cs
4 & Validators
c* BaseDeleteValidator.cs
c* BaseGetValidator.cs
c# BazeValidator.cs
c* ValidatorExtensions.cs

Error.cs

VY vV =
B omomom ar

[n]
# ®

ErrorException.cs
Errors.cs

v v v v
& omomom
non
#

[n]
#

Result.cs

Ewkova 54: Identity npotlekt, Common

4.2: Tlpotlext ldentity API

AuTO to tpoTlekt Ba eival o SlakopLoTA¢ uteLBLVOG Lo TNV TauTomoinon evw Ba xelpileTal Toug
XPNOTEG TOUG pOAOUG KL TNG EDAPHOYEG.

Eniong Ba €xel pla povadikr oeAida otnv omoia ot xproteg Ba pmopolv va Kavouv eicodo.

Oa SNULOUPYNCOULE XELPLOTEC yLa kKABe SlaBéoiun altnon Tou Bacikol mpotlekt ldentity yla TLG eVTOAEC
KaL TL¢ avalntroeLC.
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Mapakdtw BAEMoupe TV apxn tng ebpapuoyng ldentity API. H edappoyn dnAwvel Stadpopeg umnpecieg

Tou Ba xpelaotel Omwc, KwdIKeG eAéyxoupe FluentValidation, kwdikeg xelplopol attioewv MediatR kat

KWALKA IOV eKTEAELTE TIPLV KO LETA Ao KABE TIg aitnon.

Mepetaipw pubuilel Tov «TTEAGTN» TTOU XPNOLLOTIOLOULE YL TNV ETIKOWVWVIA PE TNV Baon dedopévwy

CouchDB kot peplkég puBpioeLg yla ThV TauTomnoinon onwe va xpnotpomnolel oav Baon 6eSopévwy thv

CouchDB.
21 await-new-HostBuilder()
22 .ConfigureCoreHost(args)
23 .ConfigurelebHostDefaults (options-=>-options
24 -] .Configureservices((c, -services) -=>»
25
26 - - -var-configuration-=-c.Configuration;
27
28 --services.AddCoreHostServices();
29 --services.AddValidatorsFromAssembly (Assembly.GetAssembly(typeof (ValidatorExtensions)));
el --services.AddMediatR({c-=»-c.AsSingleton(), -typeof (Worker).Assembly);
31 --services.AddTransient(typeof(IPipelineBehavior<,»), -typeof {RequestValidaticnBehavior<,»)};
32 --services.AddTransient(typeof (IPipelineBehavior<,»), -typeof {UnhandledExceptionBehavior<,»});
33
34 --f/-Configure-CouchDb-client.
35 --services.AddSingleton<ICouchClients»(new-CouchClient(o-=»-0
38 | teeeeee Configure(configuration))};
37
38 --/f-Configure-Identity-stores-and-services.
39 --services.AddIdentity<CouchDblser, - CouchDbRole>()
N .AddCouchDbStores ()
41 |t .SetDatabaseName (configuration.GetCouchDatabase());
42
43 --/f-Configure-Identity-to-use-the-same-JWT-claims-as-Openlddict-instead
- --ff-of -the-legacy-W5-Federation-claims-it-uses-by-default-(ClaimTypes),
45 --/{ -which-saves-you-from-doing-the-mapping-in-your-authorization-controller.
45 - --services.Configure<IdentityOptions:(options-=>
A -{
48 | teeere-- optiocns.ClaimsIdentity.UserNameClaimType-=-Claims.Name;
49 | reestbe- options.ClaimsIdentity.UserIdClaimType-=-Claims.5Subject;
<1 I I options.ClaimsIdentity.RoleClaimType-=-Claims.Role;
51 s

Ewova 55: Identity API mpot{ekt, Program.cs 1

49



TNV €lkOVa apakatw BAEmoupe tnv MANpn pubuiosl tnv BLBAL0BNKNG Openiddict n omola xelpiletatl
TNV TaUTOoNoinon Twv XpnoTtwv ot ebpapuoyEG pog poll pe tnv BLBAlodnkn “AspNet.Core.ldentity”.

53 --services.AddOpenIddict()

S //-Register-the-OpenIddict-core-components-and-to-use-the-CouchDb-stores-and-models.
55 |- .AddCore(options-=>-options

1 .UseCouchDb()

Y .SetDatabaseName (configuration.GetCouchDatabase()))

58 [t //-Register-the-OpenIddict-server-components.

59 EEEEEEEEE .Addserver(options-=»

6B | tee-e--- {

2 N S A //-Enable-the-authorization, - logout, -token-and-userinfo-endpoints.

62 | reeeeeeetes options.SetAuthorizationEndpointUris(™/connect/authorize™)

= R R .SetLogoutEndpointUris(”/connect/logout™)

- AR EEEEEEEE .SetTokenEndpointUris("/connect/token™)

R EEEEEEEEEE .SetUserinfoEndpointUris("”/connect/userinfo™);

66

7 A S A //-Mark-the-"email”, -"profile”-and-"roles”-scopes-as-supported-scopes

T i options.RegistersScopes(Scopes.Email, -Scopes.Profile, -Scopes.Roles);

69

F N //-Set-token-lifetime.

71 et options.SetAccessTokenLifetime(TimeSpan.FromHours(1))

T2 e .SetIdentityTokenLifetime(TimeSpan.FromHours(24))

- e R .SetRefreshTokenLifetime(TimeSpan.FromDays(9@));

74

T //-Note: -the-sample-uses-the-code-and-refresh-token-flows-but-you-can-enable

L i //-the-other-flows-if-you-need-to-support-implicit, -password-or-client-credentials.
N options.AllowAuthorizationCodeFlow()

L N I e .AllowRefreshTokenFlow();

79

L options.DisableAccessTokenEncryption();

81

L e //-Register-the-signing-and-encryption-credentials.

83 |t options.AddDevelopmentsigningCertificate()

84 e .AddEncryptionKey(new-SymmetricSecuritykey(Convert.FromBase645tring(configuration.GetSecret("jwt"))));
85

86 |t //-Register-the-ASP.NET-Core-host-and-configure-the-ASP.NET-Core-specific-options
87 |t options.UseAspNetCore()

L i .EnableAuthorizationEndpointPassthrough()

89 | reeeeeeebeeeeieee .EnableLogoutEndpointPassthrough()

= R .EnableStatusCodePagesIntegration()

=) R R .EnableTokenEndpointPassthrough();

=% R [ H

EE 2 //-Register-the-Openlddict-validation-components.

94 CREEEEEEEE .Addvalidation(options-=>»

-1 S [ {

96 |t options.UselocalServer();-//-Import-the-configuration-from-the-local-Openlddict-server-instance.
97 |t options.UseAspNetCore(); - -//-Register-the-ASP.NET-Core-host.

98 | ieeeee-- 1)

Ewova 56: Identity API mpot{ekt, Program.cs 2

TéAog O€toupe PePIKEC UTINPEDLEG TTOU ekTEAOUVTAL O0TO UTIOBABPO EVW N EVIOAN
AddControllersWithView puBpileL téoo to RestAPI pog 600 kat TV Snutoupylo oeAibwv Onwg auth NG
€L0060U eVOG XproTn.

lea | - --services.AddControllerskithViews();

1e1 | +---services.AddRazorPages();

1a2 '

1a3 | - --services.AddwWorkers();

104 j

1@s | +---//-Register-swagger-services-only-if-swagger-is-enabled.
1@s | -~ --services.TryAddSwagger("Identity", -"1", -configuration};
197 b

Ewova 57: Identity API mpot{ekt, Program.cs 3



O mapakdTw KWLKOG ekteleite 6tav n epapuoyr elval ETolun va EeKvAoeL. OETEL PepKEC puBuioelg
OTwg otav elpaote o€ «Development» va pog deixvel oeAlSeC ue avaAuTika opaipoata, vo
avakateuBUveL Toug xprnoteg ae HTTPS, va pmopel va kavel «Host» oeAideg SPA kal TEAOG val
avtiotolynosL ta onpeia RestAPI tng epappoyng pHag.

1es - .Configure(({c, app)-=»
: {
- - -var-configuration-=-c.Configuration;
--wvar-enviroment-=-c.HostingEnvironment;
= - - -if - {enviroment.IsDevelopment())
=
-------- app.UseDeveloperExceptionPage();
-------- app.UseWebAssemblyDebugging();
o)
- - ---else
119 --{
1286 | te--re-- app.UseExceptionHandler("/error™};
121 | et app.UseHsts();
122 r--}
123
124 so--f/-All-the-calls-after-this-will-always-try-to-redirct-to-https.
125 r---//-For-better-security -modify-the-Urls-in-appsettings-to-use-only-https-endpoints.
126 ‘- --app.UseHttpsRedirection();
127
128 r---//-Enable-static-files.
129 ‘- --app.UseBlazorFrameworkFiles();
136 +---app.UseStaticFiles();
131
132 t---//-Enable-swagger-generation-and-endpoints-only-when-enabled-in-settings.
133 s+ - -app.TryUseSwagger();
135 ‘- --app.UseSerilogRequestlogging(};
136
137 --app.UseRouting();
138 - ‘- - -app.UseCors(builder-=>
139 --{
146 | re--re-- builder.AllowAnyOriging};
I builder.AllowAnyMethod();
142 | reeeree- builder.AllowAnyHeader();
143 - })j
144 - -app.UseAuthentication();
145 --app.Usefuthorization();
146 —| - - - -app.UseEndpoints (endpoints-=»
147 1
148 | ro-ore-- endpoints.Maplontrollers();
149 | reeeiee- endpoints.MapRazorPages();
I endpoints.MapFallbackToFile("index.html™};
151 - }),
152 150
153 .Build()
154 .RunCoreHostAsync("Identity™);o

Ewova 58: Identity API mpot{ekt, Program.cs 4
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OL mapakatw pubuioelg xpnowdomnolouvtal amno to epyadeio YARN, adol €xoupe TpEEeL TNV EVIOAN

«yarn» UmopoUE vo TPEEOVE TNV EVTOAN «yarn run cssbuild» yio va SnpLoupyrnooue Tov amapaitnTto

Kwdka CSS yia Tig SLadIKTUOKEG pag edpapuoyeS Identity.

LY B S U S

LU=l e BN I ]

S

-"name": - "identity™,
-"description™:-""
-"license™:-"",
-"repository™:-"",
t-"devDependencies™: -{
-+ -"autoprefixer™:-""18.8.2",
-"csspano”:-TM5.8.1",
-"postcssT:-"0B.2.17,
-"postcss-cli™:-""8.3.8",
-"postcss-import™:-"~14.8.1"7,
t-e-"tailwindess":-"0201.1"
..}r
r-"postessTi-{
-"plugins":-{
------ "postcss-import™: -{},
------ "tailwindcss™:-{},
------ "autoprefixer”:-{},
------ "cssnano™:-{}
)
..}J'
+-"scripts™:-{
-+-"csswatch™: -"postcss-. fwwwroot/app.css--o- . /wwwroot/app.min.css---watch”,
t-"cssbuild™: - "postcss-. /wwwroot/app.css--o-. /wwwroot/app.min.css™,
+-+-"csspublish™: -"set-NODE_ENV=production&&-postcss-. /wwwroot/app.css--o-. /wwwroot/app.min.css”
..}r
t-"version":-"@.l.a"
ks

Ewkova 59: Identity API mpot{ekt, package.json

Ot mapakdtw pubuioslg kaBodnyouv to epyaleio TailwindCSS yia To moleg oeAlSeg KWSLKO TIEPLEXOUV

CSS otolyela omwg “class” yia va pnv ta adalpéoel ano to TeAko apxeio CSS.

1 —-imodule.exports-=-{

2 = -purge: [

- S B "L/*E/* _himl',

A 0 | se--taa- PLEESE cshiml”,

S I S "o/ Identity UL/ **/* . html ',

6 | t---i--- "o/ Identity UL/ **/*. cshtml’,

7 1

g - - -darkMode: -false, -//-or-"'media’ -or-"class’
g c---plugins: -[],

10 b

Ewova 60: Identity API mpotekt, tailwind.config.js
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OL apakaTw puBULCELG XpnoLoToLoUVTaL amo TNV ebpappoyn yLa va tng Swooupe ta onpeia Tng Bdong
Sedopévwy, TNG apxLkng ebpappoyng dlaxeiplong pe ovoua Blazor kat to JWT «kwdiko» amod Tov onoio
Ba Snuoupyouvtal Ta dtadopa «Token» Tautonoinonc.

1 Urls:-https://*:5821
2
3 —lSwagger: -
4 r-Enabled: -false
5
6 —|Services:
7 r-Blazor: -<The-full-Blazor-application-url>
3 f-CouchDb: - <The-couchdb-username;password;url;db-example -=>-admin;admin;http://localhost:5984;my_database- (db-is-optional)>
=}
1@ —15ecrets:
11 T JWT:-<IWT -Secret-heres
12
13 —Iserilog:
14 = - -MinimumLevel:
15 -1 -Default:-Information
16 =] - - -Override:
17 e System: -Warning
(L A Microsoft: -Warning
19 |-t Microsoft.Hosting.Lifetime: -Information
28 =+ -WriteTo:
21 f-or---{-Name:-Console-}
22 c-t---{-Name:-File, -Args:-{-Path: "logs/logs.txt",-RollingInterval: -Day -} -}
23
24 AllowedHosts:-"*"
25 |

Ewkova 61: Identity APl mpot{ekt, appsettings.yaml

4.2.1: Tleprypoopn Qokérwv

O dpakeAog Application mepLéxetl OAEG TIG EVTOAEG SnpLloupyilog evnuepwang Staypadng Kat avaltnong
yla TG S100£01peg ebapUOYEG TRUTOMOLNONG LaG OL OTtoleg e8w gival pia, pall MTEPLEXEL KOl LEPLKEG
pueBodoug petatporg oto apxsio ModelExtensions.cs.

4 5 Application
4 & CommandHandlers
[»

-F}

c* CreateApplicaticnHandler.cs
P & ©* DeletefApplicationHandler.cs
P & € UpdatefpplicationHandler.cs

4 & Extensions

c* ModelExtensions.cs

4§ CueryHandlers

-H]

-

L
-H

P & o GethpplicationHandler.cs
P & € GetApplicationsHandler.cs

Ewkova 62: Identity API mpotlekt, Application
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O daxelog Role mepléxel OAeC TIG eVIOAEG SnuLoupylog evnuépwong Slaypddnc Kal avalntnong yLa Tig
SLaBEoIuwv poAwv GTOUC oTtoloug €vac xpnotng Umopel va mpooteBel. Epag n edpapuoyn dtabétel povo
Suo toug «Adminy» kat «Usery, pall mepLEXEL Kal LEPLKEG LEBOSOUG LETATPOTINC OTO apXEio
ModelExtensions.cs.

d & Fole

- CommandHandlers
c# CreateRoleHandler.cs
c* DeleteRoleHandler.cs
45 Extensions
c# ModelExtensions.cs
4 QueryHandlers
c# GetRoleHandler.cs
c* GetRolesHandler.cs

=
B m

=
K]

=
- EI - ]

Ewova 63: Identity APl mpot{ekt, Role

O dpakeAlog User meplEXel OAEG TIG VIOAEC SnpLoupylag evnuépwaong dtaypadng kot avalitnong ylo
TOUC Xpnoteg, Hall TEPLEXEL KOl LEPLIKEG LEBOSOUC HETATPOTING OTO apxeio ModelExtensions.cs.

FI User

4 & CommandHandlers
c# CreatelzerHandler.cs
c#* DeletellserHandler.cs
c# RoleAddHandler.cs
c* RoleRemoveHandler.cs

L ™
|- I - I - R - ]

45 Extenszions

c# ModelExtensions.cs
4 CueryHandlers

c# GetlUserHandler.cs
c# GetlsersHandler.cs

=
-F}

|- EI - 1]

Ewova 64: Identity APl mpot{ekt, User

O daxkelog Common TePLEXEL KOLVO KWALKA TOV OTIOL0 XPNOLOTIOLOU LE 0€ OAO TO TIPOTLEKT.

I Commaon
4 & Behaviours

I & ©* Requestlogger.cs
I & € RequestValidationBehavior.cs
B & o UnhandledExceptionBehavior.cs

P& Extensions

Ewkova 65: Identity APl mpot{ekt, Common
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O daxelog Controller mepléxel KwWSIKEG oL omoiol pe Alyeg ypappég Snuloupyolv 0Ao To RestAPI tng
epappoyng pag Kal mpowbouv Tig evioA£g mou AapBavouv atnv BLBAoBrkn MediatR.

FI Controllers
4 & Internal
P & c* BaseController.cs

L)
#*

ApplicationsController.cs
AuthorizationController.cs

n
#

RolesCaontroller.cs

[n)
#*

A

- I - I - FR - ]
™
#

UsersController.cs

Ewkova 66: Identity API mpot{ekt, Controllers

Ytov dpakelo Workers BAEmoupe KwSLKA UTINPECLWY O OTIoL0G eKTEAEiTE OVO OTav N eDAPHUOYNG LOC
ekteAelte yla mpwtn dopd petd Sev Eava ekteleite. To LOVO TTOU KAVEL E(vOL VOL TIPO TOTIOBOETIOEL LEPLKA
QVTIKELPEVa otnv Baon dedopévwy pag OTwG XPrOTEG Kol pOAOUG.

45 Workers

c# |dentityWorker.cs
¢ OpenlddictWorker.cs
* Worker.cs

m omom

Ewova 67: Identity APl mpotiekt, Workers

O daxelog Pages Snuloupynpévog amno to epyadeio avantuéng kwdika Visual Studio mepiéxel évav
TPOTUTIO KWSLKA OTOV OTOL0 KAVOUE TIOAU ULIKPEC LETOTPOTIEG YLO VO epdavicoupe tnv oelida elc660u
TOU XPNoTN Uog¢ N omola opilete oto apyeio Login.cshtml. OAa ta aAAG apxeia to adAoape OMwg
Snuoupyndnkav.

45 Pages
4 & | Account
& [2] _Viewlmports.cshtml
b & [7] Login.cshtml
45 Shared
a [#] _Layout.cshtml
a [2] _LoginPartial.cshtrnl
i . ValidationScriptsPartial.cshtml
i [#] _ValidationScriptsPartial.cshtml

]

] . ‘-flaﬁlmp-:urtscshtml
i [7] _ViewStart.cshiml

]

Ewkova 68: Identity APl mpot{ekt, Pages
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4.3: TIpotlexrt ldentity Ul

AUTO to poTlekt elval pLa edpappoyr SPA Blazor. ESw dnploupyrioape o oA epappuoyn
Xpnoomolwvtag OAeg TiG Baaotké BLBALoBrkeg Web nou eidape og mponyolpeva kedalld.

‘EToL emituyXAvou e va €XoUE eva opopdo rteptBaiAov xprotn. Népa amod touc Bactkolg dpakéroug Ba
Sole Kol LepLKA apXela Ta omola gival anapaitnta yla va AettoupynoeL n edappoyn Hag.

To _imports.razor, auto to apyxeilo XpnOLUOTOLEITE yLa va TOUE 0TV edappoyh OTL Ba £Xoupe KATIOLA
Kolva namespaces, SnAadr oe kaBe pakelo Ba xpnoLLOTolOUHE KWSLKA amd AUTA Ta hamespaces
Xwpig va xpelaotel va ta SnAwooupe o KABe apyeio kwdika Eexwplota.

To apxeio App.razor €lval To aVTIKELLEVO TNG EPapUOYNG Hag, OTav n edpappoyn EEKVAEL avTikablota
otov kwdka html tou mepinyntn autd ta apyeio kat and ekei kot mépa Asttoupyel 0 SIKOC pog KwSLKAG.

TNV apxn XpnoLUomoloUpe To avtikeipevo CascadingAuthenticationState auto Ba pog kdvel Slabéotpo
otnv edappoyr To av 0 XProTtng £XeL KAVEL eicodo n OxL. MeTa ta avtikeipeva Router, Found kot
NotFound ¢dpovtilouv va Seifouv avaAoyo TIEPLXEOIEVO LLE TO AV O XPNOTNG KAVEL TIEPLAYNON OE Evav
cuvbeopo o omoliog ev UTIAPXEL.

T€Aoc e To AuthorizeRouteView eAéyyoupe av o xprotng sivatl cuvdedepévog, av OxL Tov
KateuBUVoL e va KAvel 0060 aALWE Tou epdaviloupe To PRvUpa OTL Sev €xeL To Sikailwpa va gL Tthy
OUYKEKPLUEVN oeAiba.

1 @using-LetItGrow.Identity.Common. Layouts
2
3 —l<CascadingAuthenticationState:
B = - - - -<Router-AppAssembly="typeof (Mainlayout).Assembly ">
5 EEEEEEEEE <Found - Context="routelata">
6 R R <AuthorizeRouteView RouteData="routeData"” -Defaultlayout="typecf(Mainlayout)">
7 SRR <NotAuthorized:
e SRR b S @if - {context.User.Identity is-{ IsAuthenticated: false-})
:"| =] # - - - L - - - o - oo oL {
i A EERE REEEEEEE R <RedirectToLogin- />
__ .................... }
_2 .................... ElS-E
13 ] t===tm=abocagecasnn-= {
14 CERREE SRR EEEE RS S <LayoutView-Layout="typeof(Identitylayout)”>
I R R R <p*¥ou-are-not-authorized-to-access-this-resource.</p>
16 [ roccrmebeororeoeee </LayoutView:
_" .................... }
i R R </NotAuthorized:
19 oot </AuthorizeRouteView:
Pl N A </Found>
21 -t <NotFound:>
N S <p:Sorry, -there's-nothing-at-this-address.</p>
23 [t </NotFound:>
24 -~ - -</Router>
25 </CascadingAuthenticationStatero

Ewkova 69: Identity Ul mpotlekt, App.razor
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To apyeio Program.cs eival To mpwto apxeio mou ekteleite, edw pubuiloupe TNV epappoyng Hag.
ZeKIVAUE SnUIOUPYWVTACG €Va aVTLKEIPEVO e Ovoua builder To omolo Ba «ktioew TNV edpapuoyn Hag.
Ztnv apxn BAEMOUE OTL pUBLILTOUE TO avTIKEiEVO «app» otnv html va avtikataotabel pe to
avtikeipevo App.razor.

2Tnv ouveéyela pubpuiloupe Baolkég Asttoupyieg tng Baotkng BLBALOBNKNG evw SNAWVOUNE KATIOLO
BonBntika avtikeipeva ta onola Ba pag fondricoupe otnv avaktnon deSouévwy amo Tov SLaKoULoTH.

Me tnv evtoAn AddOidcAuthentication puBuiloupe tnv cupunepidopd TOUTOMOINONG TOU XPROTN Ao TIG
puBuioelg appsettings.json.

T€Aog kaAoU e TG evtoAég Build() kat RunAsync() wote va Eekvrioet n epopuoyr Hag.

public-static-Task-Main(string[]-args)
1
- - -var-builder-=-WebAssemblyHostBuilder.CreateDefault(args);
‘- - -builder.RootComponents . Add<ipp>("app™);

--var-services-=-builder.Services;
--var-configuration-=-builder.Configuration;

- -services.AddCorelieb();
--services.AddSingleton<IFlurlClient>(sp-=>»-new-FlurlClient(builder.HostEnvironment.BaseAddress));
- -services.AddSingleton<ApplicationService>();

--services.AddSingleton<UserServices();

--services.AddSingleton<RoleService>();

- -services.AddSingleton<IMediaQueryService, -MediaQueryService>();

lurlHttp.Configure{config-=»

-------- config.Jsonserializer-=-new-SystemlsonSerializer();

-------- options.UserOptions.RoleClaim-=-"role™;

-------- /f-Note: -response_mode=fragment-is-the-best-option-for-a-5PA. -Unfortunately, -the-Blazor-WASM
-------- /f-authentication-stack-is-impacted-by-a-bug-that-prevents-it-from-correctly-extracting

-------- /{-authorization-error-responses- (e.g-error=access_denied-responses) -from-the-URL-fragment.
-------- /f-For-more-information-about-this-bug, -visit-https://github.com/dotnet/aspnetcore/issues/28344.
-------- configuration.Bind("OpenId™, -options.ProviderOptions);

--return-builder.Build().Runisync();

Ewova 70: Identity Ul mpot{ekt, Program.cs
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4.3.1: ®daxelog Wwwroot
To apxeio html mou poptwvel otn apyn o MepLNyNTNS. MapatnPoULE TO OVTLKEILEVO app TO OMOLo oTNnV

apxn deixvel éva avtikeipevo poptwonc kal oto TéAog ta Suo script aviikeipeva ta onola Sivouv toco

TNV AELTOUPYLKOTNTA TNG EPappoynG OCO Kal TNG TauTonoinong.

<!DOCTYPE -html>

[T I

—l<html-lang="en">
El<head>
4 | - - -<meta-charset="utf-8"-/>
5 --¢meta-name="viewport” -content="width=device-width, -initial-scale=1.8, -maximum-scale=1.8, -user-scalable=no™- />
5 c-<titlerIdentity</titles
7 | +---<base-href="/"-/>
3 | +---<link-rel="preload"-as="style" -href="https://cdn.jsdelivr.net/npm/water.css@2/out/light.min.css">
9 | +---<link-rel="stylesheet" -href="https://cdn.isdelivr.net/npm/water.css@2/out/dark.min.css" - id="theme-stylesheet">
1@ é----<link-rel="stylesheet"-hre:="app.min.css"'f>
11 | - --«script-src="_content/LetItGrow.Coreleb/theme. js"></script>
12 | «/head>
13 [
14 El<body>
15 =] - -<appr
16 SRR <div-class="fixed-inset-8-flex-items-center-justify-center”>
17 Br--ieo-re-- <div-class="spinner”>

18 é ---------------- <div-class="rectl"></div>

19 rect2"s</divs

L e L EEEE <div-class="rect3"></div>

21 | i Sl Sl <div-class="rectd"></div>

22 EEERE TR TR EE <div-class="rect5"></div>

73 | I A < fdivy

2./_ ........ <,I"’dl\l’>

25 </app>

26 |

27 Bt ---<div-id="blazor-error-ui">

28 [EEEEEE An-unhandled-error-has-occurred.

29 IEEREE TR <a-href=""-class="reload">Reload</a>

EL é -------- <a-class="dismiss">X</a>

31 | <fdive

3z [

33 | ~---<script-src="_content/Microsoft.AspNetCore. Components.WebAssembly. Authentication/AuthenticationService. js"»</scripts
34 | ¢---«script-src="_framework/blazor.webassembly.js"></script>
35 | </body>

36 | «/htmlzo

Ewkova 71: Identity Ul mpot{ekt, wwwroot, index.html|

Apyxeio puBuicswv g edappoyng, amno edw punopolpe va aldfou e kamoleg Bactkég pubuioslg otnv

edappoyn pag xwplic va xpetaletal va ypaou e n va cAAGEOULE KwSLKA, OL CUYKEKPLUEVEG pUBUioELG

£€XOUV VA KAVOUV LIE TNV TAUTOTOlNoN Tou XpHoTh.

=T
2 =]+ -"0penId":-{

3 f-r-"ClientId":-"identity™,

= -"Authority”:-"<The-full-url-of -the-identity-service:"|
5 -"PostLogoutRedirectUri™: -"<The-url-of-this-app>",
6 -"ResponseType”: - "code™,

7 -"ResponseMode™: - "query™,

g +-"DefaultScopes™:-[-"roles"-]

g -1

1@ Jo

Ewkova 72: Identity Ul mpot{ekt, wwwroot, appsettings.json



4.3.2: ®axelog Application

4 &l Application
4 & Components
i ApplicationComponent.razor
F Pages
& [¢] ApplicationPage.razor
a [#] ApplicationsPage.razor
4 & Services
b & ¢ ApplicationService.cs
5 [f] _Imports.razor

Ewova 73: Identity Ul mpotlekt, Application

Kowva namespaces ta onoia Ba xpelaotolv oL ecwteplkoi kwdikeg otov ¢pakeho Application.

using-LetItGrow.Identity.Application.Components
{{using-LetItGrow.Identity.Application.Models
fiusing-LetItGrow.Identity.Application.Services
fusing-LetItGrow.Identity.f&pplication.Validatorso

L R

I~

Ewova 74: Identity Ul mpotlekt, Application, _imports.razor

Baoko avtikeipevo to onolo ¢ppovrilel va 6néel oto xpriotn £va avtikeipevo Application.

LRV

[0

53]

[Um R |

@inherits-BaseComponent
—l«<div-class="{lcss">
r---¢h2-class="p-1-my-1">@Model.ClientId</h2>
-¢<p-class="p-1-my-1"->@Model.DisplayName</p>
- -@foreach- (var-uri-in-Model.RedirectUris)
-------- ¢<p-class="my-1-px-4-py-1-rounded-x1-border-bg-blue-588-text-gray-188"»@uri</p>
- -fiforeach- (var-uri-in-Model.PostLogoutRedirectUris)
-------- <p-class="my-1-px-4-py-1-rounded-x1-border-bg-blue-588 text-gray-188"»@uri</p>
</div>
-licode]
- - -[Parameter]

-public-ApplicationModel-Model-{-get; -set; -}-=-null!;

-protected-override-void-OnParametersSet()

— - _[

-------- if - (Model-is-null)-throw-new-ArgumentiullExcepticn(namecf (Model)});
S cs5-=-CreateCss("border-shadow-p-2")

------------ .AddClass(Class);

)

Ewova 75: Identity Ul mpotlekt, Application, ApplicationComponent.razor
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2ehiba otnv omola odnyeite 0 XpRoTNG yLo Vol CUYKEKPLUEVO avTikeipevo Application, to omoio Bplokete
og oUvdeopo He TNV popdn «/app/id». H oeliba dpovtilel va eivat Stabgoiun pdvo os xproTeg e
Sikalwpata Slaxelplotr) Kal avaloya pe To av Katddepe va Ppel To avtikeipevo Application amo to ID
Ba 6néeL Eva avaloyo pRvupa.

1 Wpage-"/app/{Id}"

2 @attribute - [Authorize(Roles-=-"Admin"}]
3 fiinject-ApplicationService-service

5 @if-(Id-is-null)

5 By

7 - - -<NotFound- /»

: }

9 else-if- (error-is-not-null)
10 =N
11 + - - -<ErrorComponent - Error="error" - />
12 }
13 else-if- (model-is-not-null)
14 =k
15 - - -<ApplicationComponent -Model="model" - />
16 }
17 else
18 =1{
19 r---<Loading- />
20 }
21
22 —lilcode{
23 r---[Parameter]

Z f---public-string?-Id-{ -get; set; -}
25
28 r---private-Error?-error;
27 f---public-ApplicationModel? -model;
28
29 - - -protected -override-async-Task-OnAfterRenderdsync(bool-firstRender)
3 N O if-(!firstRender-||-Id-is-null)-return;
32
33 | e (await-service.Getisync(Id))
34 [P .Switch(
L B e i T r‘-=>-m|:|del-=-r‘,
36 ............ B-=%-grror-=
37 | eeeere-- :I,
38 }
39 1

Ewova 76: Identity Ul mpotlekt, Application, ApplicationPage.razor



Zehida otnv omola o xprnotng PAEmel OAa ta Slabéolpa avtikeipeva Application n onola eival Stabéoiun
otnv 8levBuvon «/app». H oehida dpovtilel va 6nésL omolodnmote opaApa av urtdpxel aALWE yia KABe
edappoyn mou Bprke Ba tnv Snéel xpnoomnolwvtag avtikeipeva ApplicationComponent. H ogAiba
oautn elvatl SLab£oiun Povo yla SLaxELPLOTEG.

1 {@page-"/app”

2 @attribute-[Authorize(Roles -=-"Admin"}]

3 @inject-ApplicaticonService-service

5 —l<div-class="flex justify-between™>

= r---<psThese-are-the-available-applications. </ p>
7 f- - -@*<button:Add</button:*g

8 <fdive

g
1@ @if- {error-is-not-null)
11 =Fy
12 : - - - <ErrorComponent -Error="error™- />
13 }
14 else-if-(models-is-not-null)
15 =
16 r---[@*-todo: -Add-delete-button- %@
17 -+ - - -<Virtualize - Items="models" - Context="model™:
I R R <ApplicationComponent -Class="m-2" -Model="model" - /=
19 T -4 /Virtualize>
26 }
21 else
22 ={
23 =] - --<div-class="flex-items-center- justify-center”:
N A <Loading- />
25 seeegfdive
26 }
27
28 —|@lcode{
29 r---private-Error?-error;
3e f---private-List<fApplicationModels? -models;
31
32 - - -protected-override -async-Task-OnAfterRenderAsync(bool -firstRender)
33 = {
34 | reeere-- if-{!firstRender)-return;
35
38 |t (await-service.GetAllAsync(})
37 CEREEE R .Switch(
El N A Rt R r-=r-models-=-new(r),
3I:'| ............ E=>Er|r||:|r|=e
g | et :Ii
42 [ teeeee-- StateHasChanged();
A4 }[

Ewova 77: Identity Ul mpot{ekt, Application, ApplicationsPage.razor



Kwbkag Tov omolo xpnoomnololv oL oeAideg kal elval uTeUBuVOC yLa TNV GOpTwan aAAA KOl EKTEAEON
evtoAwv otov Stakoptotr). MOALg ohokAnpwBel kKAmola eVvToAr enLoTpEdel £va aviikeipevo Result To
omolo n Ba €xeL Ta amoteAéopaTa TO Omola MEPLUEVOUE N Ba €xeL Eva opAApaL.

- -public-async-Task<Result<ApplicationModelr>»-Createfsync({Createdpplication-request)

--{

------ return-await-Request

---------- .PostlsonAsync{request)
---------- .Receivelson<ApplicationModel>()
---------- .SendRequestAsync()

---------- LonfigureAwait(false);

-1

--bubliéjésync-TEsk(Relet<LpdE:eHadeL>>-UpdateAsync(UpdEtEipplicatian-request}

--{

------ return-await-Request

---------- .PutJsconésync{request)
---------- .Receivelson<UpdateModel>()
---------- .SendRequestAsync()
.......... .Configurefwait(false);

-

--public-async-Task<Result<Unit»»-DeleteAsync(Deletefpplication-request)

--{

------ gwait-Request

---------- SendlsonAsync (HttpMethod.Delete, -reguest)
---------- .SendRequestAsync()

---------- Configurefwait(false);

...... return-Unit.Default;

-1

- -public-async-Task<Result<ApplicationModel»>»-GethAsync({string-id)

{

------ return-await-Request

---------- .AppendPathSegment(id)

---------- JGetlsonAsync<ApplicationModel>()
---------- .SendRequestAsync()

---------- Configurefwait(false);

-1

--publiéfasync-TE5k<ResJl:<#pslicatiaﬂﬂc:el[]>>-GetA11A5ync(}

{

------ return-await-Request

---------- JGetlsonAsync<ApplicationModel[]>()
---------- .SendRequestAsync()

---------- Configurefwait(false);

ey

Ewova 78: Identity Ul mpotlekt, Application, ApplicationService.cs



4.3.3: ®axelog Role

I Role

[
a

Components
a CreateRoleForm.razor
& RoleCompeonent.razor
4 § Pages
& [2] RolePage.razor
RolesPage.razor

I Services

-F}

P & ©* RoleService.cs

& [2] _Imports.razor

Ewova 79: Identity Ul mpotlekt, Role

Kowva namespaces ta omoia Ba xpetactouv OAa Ta aviikeipeva otov pakeAo Role.

iusing-LetItGrow.Identity.Role.Components
using-LetItGrow.Identity.Role.Models
fusing- LetItGrow.Identity.Role.Services
fusing-LetItorow.Identity.Role.Validatorss

d Pl

[

Ewova 80: Identity Ul mpotlekt, Role, _imports.razor

AVTIKE({EVO VIO TNV owaoTr) TPOBOAR TwV AVTIKELLEVWYV Role.

1 @inherits-BaseComponent
2
3 —l<div-class="(@css">
- c---£h2-class="my-1" - *@Model.Name </ h2>
5 <fdive
B
7 -ljicode]
8 r- - - [Parameter]
9 --public-RoleModel-Model-{-get; -set;-}-=-null!;
18
11 :- - -protected-override-void-OnParametersSet()
12 - {
I R if-(Model-is-null)-throw-new-ArgumentiullException (nameof (Model));
15 b css-=-CreateCss("border-shadow-p-2")
L R R LAddClass(Class);
17 }
18 1o

Ewova 81: Identity Ul mpot{ekt, Role, RoleComponent.razor
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ZeAiba otnv omola pnopel va mepinynBet o xpriotng otov cuvdeopo «/role/id» n onola mpoomnadei va
$OPTWOEL TOV GUYKEKPLUEVO pOAO HéEow Tou ID. Av bev BpeBel o pohog Ba Sréel avaAoyo pnvupa, Kot
autni n oeAiba eivat StabBéatpn PoOvo og XPHOTEC LIE TOV POAO TOU SLAXELPLOTH.

1 fipage-"/role/{Id}"

2 @attribute- [Authorize(Roles-=-"4&dmin™}]
3 @inject-RoleService-service

5 @if- (Id-is-null)

5 B{

7 - - -<NotFound- /=

8 }

9 else-if-(error-is-not-null)
18 =1y
11 + - - -{ErrorComponent - Error="error"”- />
12 }
13 else-if-(model-is-not-null)
14 =k
15 : - - - <RoleComponent -Model="model" - />
16 }
17 else
18 =
19 r---<Loading- />
28 }
21
22 -licodeq
23 r-- - [Parameter]
24 f---public-string?-Id-{-get; -set; -}
25
26 - - -private-Error? -error;
27 t---private-RoleModel? -model;
28 reee
29 - - - -protected -override-async-Task-OnAfterRenderfsync(bool-firstRender)
30 - {
31 e if-(!firstRender-||-Id-is-null)-return;
32
33 |t (await-service.GetAsync(Id})
34 SEEEEEEEE Switch(
35 | reeeteeere-- r-=x-model-=-r,
N e g =k Brror-=
N s
38
E - N R StateHasChanged();
41 I

Ewova 82: Identity Ul mpotlekt, Role, RolePage.razor



2ehiba otnv omola €vag xpnotng e Sikotlwpato Slaxelploth pnopel va dsL 6Aouc toug Slabgatpoug
poAouc. H oehida avalappavel va 6rnéel omolodnmote opAApA OTOV XPrOTH VW TTAPOUGCLATEL OAOUG
touc dlaBgauouc pohoug os avtikeipeva RoleComponent.

1 [{page-"/role”

2 @attribute- [Authorize(Roles-=-"4dmin"}]

3 @inject-RoleService- service

5 —J<div-class="flex-justify-between™:

6 +---<p*These-are-the-available-roles.</p>

7 Lo -@*<buttonzAdd</button:*@

8 <fdive

9
1@ @if- (error-is-not-null)
11 =1
12 - - - -<ErrorComponent - Error="error"”- />
13 }
14 else-if-(models-is-not-null)
15 =t}
16 - -{@* - todo: - Add-delete - button - ¥
17 - - - -<Virtualize - Items="models" -Context="model™>
18 | i---re-- <RoleComponent -Class="m-2"-Model="model™- />
19 ce- -4 /VWirtualize:
20 }
21 else
22 =y
23 -] r---<div-class="flex-items-center- justify-center":
24 | ieemrees <Loading- />
25 s fdive
26 }
27
28 —lfilcodeq
29 r---private-Error?-error;
38 t---private-List<RoleModel>? -models;
31
32 - - -protected -override-async-Task-OnAfterRenderasync(bool-firstRender)
3 |-t if- (!firstRender) - -return;
35
38 |t (await-service.GetAllasync(})
37 CEEEEE R .Switch(
Ll R R Rl r-=»-models-=-new(r},
3l:‘| ............ E=}Er‘r‘0r‘=E
T e :|j|
42 [ Eeeeee- StateHasChanged();
A4 }[

Ewova 83: Identity Ul mpotlekt, Role, RolesPage.razor
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Kwbékag umebBuvoc yLa tnv enkovwvia e Tov SLakopLoTh. AVaAoUPBAVEL va eKTEAECEL OAEC TIG EVIOAEG
N avalnTtnoelg oTov SLOKOULOTA Kal EMLOTPEDEL €va avTikeipevo Result To omoilo n Ba €xel to emBupntd
amotéAeapa n Ba mepLéxel €va avtikeipevo Error SnAadn éva apaipua.

-public-async-Task<Result<RoleModel®>-Createfsync(CreateRole- request)

1

----- return-await-Request

--------- .PostIsonfsync(request)

--------- .Receivelson<RoleModels ()

--------- .SendRequestisync()

--------- .Configurefwait(false);

¥
public-async-Task<Result<Unit>»-DeleteAsync(DeleteRole-request)
1

----- await-Request

--------- .Sendlsondsync(HttpMethod.Delete, -request)
--------- .SendRequestAsync()

--------- Configurefwait(false);

----- return-Unit.Default;

1
-public-async-Task<Result<RoleModels:-GetAsync(string-id)
1

----- return-await-Request

--------- .AppendPathSegment(id)
--------- .GetdsonfAsync<RoleModels ()
--------- .SendRequestisync()
--------- Configurefwait(false);

1

-public-async-Task<Result<RoleModel[ ]>»-GetAllAsync()
Al

----- return-await-Request

--------- LGetlsonAsync<RoleModel[]>()

--------- .SendRequestAsync()

--------- Configurefwait(false);

1

Ewova 84: Identity Ul mpot{ekt, Role, RoleService.cs



4.3.4: ®haxerog User

I Lser

%
-H]

Components
& CreatelUserForm.razor
i UserComponent.razor
45 Pages
& UserPage.razor
UsersPage.razor

-1

4 & Services
P
a _lmports.razor

C# LlserService.cs

-}

Ewova 85: Identity Ul mpot{ekt, User

Kolwva namespaces yla 6Aov tov ¢pdkeho User.

1 [using-LetItGrow.Identity.User.Components
2 flusing-LetItGrow.Identity.User.Models

3 flusing-LetItGrow.Identity.User.Services

= [lusing-LetItGrow.Identity.User.Validators
5 O

Ewkova 86: Identity Ul mpotlekt, User, _imports.razor

Baotko avrikeipevo mpoBoAncg evog avtlkelpévou User.

LUV N

oo

(]

LY=D = I |

@inherits -BaseComponent
—<div-class="(@css">
- - -f@*-todo: -Show-roeles-as-pills-*@
--¢h2-class="my-1"->@Model.UserName</h2>
- -f@foreach(var-rele-in-Model.Roles)
-------- <span-class="my-1-px-4-py-1-rounded-x1-border-bg-blue-58@- text-gray-188">@role.Name</span:
</div>
—l@code{
r- - -[Parameter]

--public-UserModel-Model-{-get; -set;-}-=-nulll;

- -protected-override-void-OnParametersSet()

= {
-------- if-{Model-is-null)-throw-new-ArgumentNullException(nameof (Model)};
- css-=-CreateCss("border-shadow-p-2")
------------ LAddClass(Class);
1

Ewova 87: Identity Ul mpotlekt, User, UserComponent.razor
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Baolko avtikeipevo umebBuvo yla tnv dnpoupyia evog véou xpnotn Leéow pag html dopuac.

1 @using- LetItGrow.Identity.User.Commands
2 @inherits-BaseComponent
3 @inject-UserService-service
5 —|<EditForm-class="@Class" -EditContext="form">
6 - -<FluentValidationValidator-Validator="form.validator”-/>
7
8 = <dive
R <label>UserName</label>
18 bt <InputText-placeholder="Username" -{@bind-Value="form.Request.UserName" - />
s <ValidationMessage For="() -=»> form.Request.UserName"-/>
12 Too-<fdive
13
14 = <dive
15 | re-eree- <label>Password</label>
16 [ teeetees <InputText-type="password"”-placeholder="Password" -@ibind-Value="form.Request.Password" - />
I <ValidationMessage-For="() =» form.Request.Password”-/>
18 Too-gfdive
19
20 - - - -<ErrorComponent - Error="error"- />
21
22 = ¢ - - -<div-class="mt-4-flex-justify-end space-x-2">
23 | <SpinnerButton-Class="btn-text-gray-188" -TResult="Unit"-Command="form">Create</SpinnerButton>
24 et <button-type="button”-class="btn-cancel text-gray-188"-@onclick="Canceled!">Cancel</button>
25 foe-gfdive
26 </EditForm>

Ewkova 88: Identity Ul mpotlekt, User, CreateUserForm.razor 1

O kwbikag tng dopuag oe ox£on pe aMa avtikeipeva Sivel tnv Suvatotnta va eKTEAECOUHE KWOLKA
otav natnBei to kouuri Cancel n €xelL tedeiwon n ektéleon amo to kouprni Create. Emiong kAvel xpron

TOU KolvoU avTiKeluévou FormContext To omoio Slaxelpiletal TNV eKTEAEGN Kal ToV EAeyxo TnG popuac.

TéAoc xpnolpomnolwvtag £va ReactiveCommand ekteAoUpe KWELKA LETA ATIO OTOLASTIOTE EKTEAECNC
YLOL VOL EVNLEPWOOUHE TNV CeAISa OTL KATIOLO AVTIKELLEVA £X0UV AANGEEL.

28 Slflcode{

29 [Param 1

38 ---public-Action<UserModel>?-Created { get;-set;-}

31

32 - - -[Parameter]

33 ---public-Action?-Canceled-{-get;-set;-}

34

35 - - -private-FormContext<CreateUser, -CreateUserValidator, -Result<UserModel>>-form;
36

37 - - -private-Error?-error-{-get; -set;-}

38

39 ---public-CreatelserForm()

a8 = -4

a1 Et---t--- form-=-new(

4z async-request-=r-await-service.CresteAsync(request),
L N S result-=»-result.Switch(Success, -Failure));
L R form.Command . Subscribe(x-=3-StateHasChanged()};
46 -}

47

43 ---private-void-Success(UserModel -model)

49 - -

58 | re-ere-- Created?.Invoke(model);

= N B form.Reset();

52 |- error-=-null;

53 3

54

55 private-void-Failure(Error-error)

56 SEERE)

57 [teeeree- this.error-=-error;

58 -}

59 }

Ewova 89: Identity Ul mpot{ekt, User, CreateUserForm.razor 2
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Yehida otnv omola €vag xpnotng pe Sikailwpa Slaxelplotr) pnopet va Sl mAnpodopleg yla évav
OUYKEKPLUEVO Xprotn otov cuvbeopo «/user/id». H oeAida ¢ppovtilel va SAgel avaloyo privupo Pe Tthv
gmtuyia pOPTWONG TOU XProTn oo ToV SLOKOULOTH.

1 fipage - " /user/{Id}"

2 @attribute- [Authorize(Roles-=-"&dmin™)]
3 @inject-UserService-service

5 @if - (error-==-Errors.NotFound)

5 B{

7 - - -<NotFound- /=

8 }

| else-if-(error-is-not-null)
18 =1y
11 - - - -<ErrorComponent - Error="error"”- />
12 }
13 else-if-(model-is-not-null)
14 =1y
15 - - - -<UserComponent -Model="model" - />
16 }
17 else
18 =E)
19 r---<Loading- />
20 }
21
22 —lfilcode]
23 r- - -[Parameter]
24 t---public-string?-Id-{-get;-set;-}
25
26 - - -private-Error?-error;
27 t---private-UserModel? -model;
28
29 r- - -protected -override-async-Task-OnAfterRenderdsync(bool-firstRender)
31 e if-(!firstRender- || -Id-is-null)-return;
32
33 |t (await-service.GetAsync(Id})
3.-‘_ =] # = = = 7 = = = |Sll-'llitch(
35 0 | reeereaaraan r"=>'m|:|dE1'='r‘,
36 ............ E=>Er|r||:|r|.=
37 | e :IJ
38
N i StateHasChanged();
41 I

Ewova 90: Identity Ul mpotlekt, User, UserPage.razor



Yehiba Slabéoiun yla xpnoteg e dikatwpata Slaxelplotrh oto ouvdeopo «/user». H oeAiba dpovrilel va
$OoPTWOEL OAOUG TOU XPNOTEG OO TOV SLOKOLOTH KAl VO TOUG TIPOPAAEL XPNOLULOTOLWVTAC AVTIIKELPEVOL
UserComponent n va 8n&etL otov xpriotn to opaApa os mepimtwon anotuyiag ¢optwong.

1 @page - " /user”
2 @attribute- [Authorize(Roles-=-"Admin™}]
3 @inject-UserService-service
5 —l<div-class="flex- justify-between">
6 r---<prThese-are-the-app-users.</p>
7 ‘- - -<button-@onclick="async- () -=>-await-dialog.ShowaAsync()"»Add</button>
8 <fdiv>
9
1@ @if-(errer-is-not-null)
11 =)
12 - - - -<ErrorComponent -Error="error"”-/>
13 }
14 else-if - (models-is-not-null)
1D =
16 - -[@* - todo: - Add - delete - button - *@
17 - ---<div-class="w-auto">
18 CEERRE R <Virtualize Items="models" Context="model">
19 | reeebeeerees <UserComponent -Class="m-2" -Model="model" - />
28 [t </Virtualize>
21 co--<fdive
22 }
23 else
24 =
25 =+ - - -<div-class="flex-items-center-justify-center">
26 | teeeree <Loading- />
27 ceeegfdive
28 }
29
3@ -l<Dialog-@ref="dialog" Class="w-1/3"-Title="Create User">
31 -+ -<CreateUserForm-Created="user-=»-models?.Add{user)"” -Canceled="async- (}=>-await-dialog.HideAsync ()" />
32 </Dialog>
33
34 —liicode{
35 - - -private-Error?-error;
36 - - -private- List<UserModel>? -models;
37
38 -+ -private-Dialog-dialog-=-null!;
39
4@ - - -protected-override-async-Task-OnAfterRenderdsync(bocl-firstRender)
a2
42 | teeerees if- (!firstRender)-return;
43
44 e (await-service.@etAllAsync())
45 =EEEEEREE .Switch(
46 | reeteeeiees r-=>-models-=-new(r),
47 |t e =} Error-=-g
T S [ S )i
44
= N StateHasChanged();
51 |
52 ¥

Ewkova 91: Identity Ul mpotlekt, User, UsersPage.razor



Kolvwg KwSLKaAG TIOU XpNOLUOTIOLELTE Ao TIG OEALSEG KAl KATIOLA AVTLKELLEVA YLOL TNV SLaXElpLon EVTOAEG
KoL avol{nTnoEwV TPOG TOV SLAKOULOTH).

-public-async-Task<Result<UserModel»>» - CreateAsync(Createlser- request)

{

- r =« return- await- Request

--------- PostIsonasync{request)

--------- .ReceivelsoncUserModel>()

--------- SendrRequestAsync()

--------- JLonfigureawait(false);

'}
-buhlic-async-Tas<<Hesu]t<Unit>)-Deletensync(?ale:euzer-request}
{

- » - @aWait- Request

--------- Sendlsonasync (HttpMethod . Delete, - request)
--------- JSsendrequestAsync()

--------- JConfigureAwalt(false);

- -« +return-Unit.Default;

'}

-buhlic-async-Tas<<qesu]t<U3erM0del>>-GetAsync{string-idj

{

-+ =« return- await-Request

......... .Appendrathsegment(id)
--------- .GetIsonAsynccUserModels(}
--------- .sendrequestasync()
--------- JConfigureawalt({false);

'}

-ﬁuhlic-async-Tas<<aesu1t<UserM0del[]>>-EetA11A5ync(}

{

-+ =« return- await-Request

--------- JGetIsonAsynccUsermodel[]>{)
--------- JSsendrequestAsync()
--------- JConfigureAwait({false);

-1

-public-async - Task<Result<UpdateModel»» - AddRole{RoleAdd - request)
{

-+« return- await-Request

--------- AppendPathsegment("role™)

--------- PutIsonasync(reguest)

--------- Receivelson<Updatemodels()

--------- .Sendrequestasync()

--------- JLonfigureAwalt(false);

-public-async - Task<Result<updateModels» - RemoveRole(RoleRemove - request)
{

-+ = oreturn- await-Request

--------- .Appendrathsegment("role"}

--------- JSendlsonAsync{HttpMethod . Delete, - request)

--------- Receivelson<UpdatemModels()

--------- Sendrequestasync()

--------- JLonfilgureAwalt(false);

Ewova 92: Identity Ul mpotlekrt, User, UserService.cs



4.3.5: ®daxerog Common

d 5 Common

[ 9
-]

AppComponents
& Header.razor
F Main.razor
& MMenuBar.razor
45 Components
& ErrorComponent.razor
] LoginDisplay.razor
i RedirectToLogin.razor

I & Extensions
[ Jzon
45 Layouts

& [2] Identitylayout.razor

&[] MainLayout.razor
P Pages

& Index.razor

Ewkova 93: Identity Ul mpot{ekt, Common

To avtikeipevo Header ypnoLuomnoleite oto apyxtkd ox€SL0 TNC €lval n HeydAn Undpa otnv kopudn tne
oeAibag n omolia mepLéxel To avtikeipevo MenuBar, To Kouprni aAl\ayr¢ BELATog KoL TO aVTIKELUEVO
LoginDisplay.

1 ginject- Themels-theme

3 —l<header-class="content. header-flex. justify-betuween™»

4 oo <MenuBar- />

5

E v+ <LoginDisplay-Class="ml-auto" />

7

3 =+« -<button-class="px-4" @onclick="Toggle">»

: N R <i-class="bi -@{IsLight-? - "bi-moon-fill".:-"bi-sun")"»>< /1>
12 +oee2 fbuttons
11 </header>
12
13 —gcode]
14 +-private-bool-IsLight =-false;
15

& vooprivate-async -void-Toggle()
17 _.....{
18 [ ereeaes IsLight-=-await.theme.Toggle() ==-Themels.Light;

9 | reraqans StateHasChanged();
2 reee}
22 + v oprotected- async -override - Task-onAfterRenderasync{bool - firstrRender)
2 EEREEE |
24 [ ereaaas if.{!firstRender)-return;
25
26 [ reeedes IsLight.=-await . theme.GetTheme(} == Themels.Light;
i StateHasChanged();
28 P}
29 X

Ewkova 94: Identity Ul mpotlekt, Common, Header.razor



To avtikeipevo MenuBar to omolo xpnolponoleite oto Header sival umetBuvo yla tnv npoPoin Twy
KOUUTILWV TIEPLAYNONG. XpNOLUOTIOLWVTOC TO avTIKElpeva AuthorizeView pe poAo Admin emAéyel va
Sel€el OAa TA KOUUTTILA N LOVO TO KOUUTIL TNG apXLKAG. To avtikeipevo MediaQuery ¢ppovtilel otL av n
SLa0gatun 08ovn tng edpappoyng ivat apketd Uikpr Oa adalpEoel Ta KOUUTLA yLa £va KOUUTIL LevoU To
ormolo pe TN oelpad Ttou Ba epdavilel oto xpriotn OAa ta SLABECLUO KOUUTILA TEPLAYNONG, AUTO YIVETE
LOVO OTAV 0 XPOTNG TTOU €XEL EMLOKEDTEL TNV LOTOOEA IS £XEL SIKOLWHLOTA SLOXELPLOTH.

1 @inject-NavigationManager -nav

3 dive

) <Authorizeview-Roles="Admin">»

5 cauthorizeds

B <MediaQuery-Media="@EreakFointsCss.sm">»

7 —«<Matched>

2 = v button. class="@btn" - @onclick="() -=>-nav.NavigateTo{Home}" »

9 frreenas ¢i-class="bi-bi-house-fill"»></1ix

12 v fbuttons

11 +oocbutton-class="@btn" @onclick="()-=>-nav.NavigateTo(Role}" »Roles< /button>

12 +<button-class="@btn" @onclick="(})-=> -nav.NavigateTo(User}" »Users</button>

13 voocbutton-class="@btn" @onclick="() -=»-nav.MNavigateTo(Apps)">Apps</button>

12 </Mmatched>

15 = <Unmatched:>

5 =+ ocbutton. class="@gbtn" @onclick="()-=>-dialog.Toggle()">

17 | reveaes ¢i-class="bi-bi-three-dots"»</1ix»

12 v fbuttons

1& e

28 + - -«Dialog-@ref="dialog"-Class="w-1/2-bg-transparent"»

21 =+ ooagdiv-class="Flex-flex-col- items-center- justify-center”s

22 | reveaas <button-class="@btn-shadow -my-2-w-full"-Bonclick="()-=>-nav.NavigateTo(Home)}">Home«/button>
23 | reeeaes ¢<button-class="@btn- shadow my-2-w-full"-Bonclick="(}-=> -nav.NavigateTo(Role)}"»Roles«/button>
24 |ireaqas <button-class="gbtn-shadow -my-2-w-full”-Bonclick="()-=>-nav.NavigateTo(User)"Users</button:
25 | rresias <button-class="@btn-shadow -my-2-w-full"-Bonclick="()-=>-nav.NavigateTo{Apps)">Apps«/button>
26 | rreaaaa <hr: />

b N <button-class="@btn-shadow -mt-2-w-full.btn-cancel™ - Bonclick="(} =»-dialog.Hide()"»Close«/button>
28 v fdive

29 roo<fDialogs

38 < /Unmatched»

31 < /Mediaduery:

32 </ Authorized:

33

34 —«NotAuthorizeds

35 = rwbutton: class="@btn" - @onclick="()-=» nav.NavigateTo({Home}" »

IE | rreeaes ¢i-class="bi-bi-house-fill"»</1i>»

a7 v fbuttons

38 «/Notauthorized>

39 </ authorizeView:

42 < div

41

42 -@code{

43 vooprivate-Dialog-dialog.=-null!;

44 voooprivate. const-string-btn-=-"ml-1.py-2-px-3";

45 voprivate. const-string. Home-=-"/";

45 +oooprivate.const-string -Role-=-"role";

47 +oeprivate. const. string - user.=-"user";

45 «woprivate-const-string - Apps-=-"app";

49 }

58 [

Ewkova 95: Identity Ul mpotZekt, Common, MenuBar.razor
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To avtikeipevo Main dppovtilel tnv mpoPoln OAwV Twv ceAibwv, OAEG oL OEAISEG LOC XPNOLUOTIOLOUY £Va
KOLVO QVTIKELLEVO TIPOPBOANG XWPLG va xepLalete n kABe oeAida va mpoPAAeL OAQ T KOWA QVTIKEEVA
Ta omola €xeL otnv S1ABeon Tou 0 XPNOTNG, AVTIBETWG SeiyVeL LOvo OTL XepLAleTe.

1 -«div-class="content-main">»

2 rooo@ChildeContent

3 < fdivy

5 —gcodef

& r v+ [Parameter]

7 reoopublic - RenderFragment? .- ChildeConmtent-{ -get; -set; -}

Ewova 96: Identity Ul mpotZekt, Common, Main.razor

Kowo avtikeipevo mou umopet va xpnowuomnotndel amod OAeg Tig 0eASEC yia vo TpoPBAAEL Kamolo odpaipa
I TIOLO CUYKEKPLUEVA €Va AVTIKELpEVO Error.

Opovrtiloupe To avtikeipevo va Eexwplilel amo Ta GAAA e KOKKLVO XPWHA, EVW O TITAOG Kol KWSLKOG TOU
odpAApaToG gival pe peyala kehaAala ypappOTOL.

1 @inherits-BaseComponent
2
3 @if- (Error-is-not-null)
4 S
5 =]+ - - -<div-class="flcss">
6 | te-ere-- ¢h2-class="my-1">@Error.Title-<span-class="font-mono">{@Error.Status) </span></h2>
A R ¢<p-class="my-1">@Error.Detail</p>
g8 |t @foreach{var-(_, -detail}-in-Error.Metadata)
9 ] L - - - r - - - {
L N S R R <p-class="my-1">@detail</p>
N e }
12 foeedfdivy
13 1
15 —|@code]
16 r - - - [Parameter]
17 t---public-Error?-Error-{-get;-set;-}
18
19 -] - - - -protected -override-void-OnParametersSet() -=»
28 | teemre- css-=-CreateCss("error-border-rounded-p-2-text-gray-18@-bg-red-588").AddClass(Class);
21 }

Ewova 97: Identity Ul mpot{ekt, Common, ErrorComponent.razor
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AvTIKeipEVO TO OTlol0 TIEPLEXEL UO KOUUTILA, £VA LLE TO OVOLOL TOU EVEPYOU XPHOTN KAl £Val [E TNV EVTOAN
amocuvdeong. Ta SUO KOUUTILA £ival eVvwUEVa Kal paivovtal oav Eva avtiKeipevo. To KOUULA auTd
umopouv va eudaviotolv os pla oeAida povo dtav o XpHoTtng O OMOLOG EMIOKEMTETOL TNV LOTOCEALSO
£xeL kavel eloobo.

lusing-Microsoft.AspNetCore.Components.Authorization
using-Microsoft.AspNetCore.Components.WebAssembly. Authentication
lusing-Microsoft.Extensions.Configuration
f@inject-NavigationManager-Navigation
finject-signOutSessionstateManager-SignOutManager
fiinject-IConfiguration-conf

[ N S TT R R

—l<AuthorizeView:>
=+ - - -<Authorized:

woon )

"font-bold - text-gray-18@-btn-mr-@-rounded-r-none” -@onclick="GoToUserProfile">

bi-bi-person”></i>-@context.User.Identity!.Name
b T B <‘,n’butt0n>
14 R R <button-class="font-bold- text-gray-18@-btn-cancel -ml-2-rounded-1-nocne”-@onclick="Beginsignout">
I R R <i-class="bi-bi-box-arrow-right"»></i»-Log-out
[ T S </buttons
17 et </divs
13 +---</Authorized>
19 </AuthorizeView:
28
21 “lflcode{
22 +---private-CssBuilder-css;
23
24 :---private-void-GoToUserProfile()
25 CERERT
26 | teeeree- Navigation.NavigateTo("authentication/profile™);
27 -}
28
29 private-async-Task-BeginSignOut(MouseEventArgs-args)
38 CREER]
31 freeeree- await-SignOutManager.SetSignoutsState();
32
33 e var-url-=-conf.GetValue<string>("openid:Authority”, -"https://localhost:5821" ). TrimEnd("/");
34 [reeere-- Navigation.NavigateTo(3"{url}/account/login”, -true);
35 -}
36
37 r---[Parameter]
38 f---public-string-Class-{-get; -set; -} -=-string.Empty;
39
48 - - -protected-override-void-OnParametersSet()
42 base.OnParametersset();
43 €ss-=-CssBuilder.Default("flex-text-sm").AddClass(Class);
Ad Lo}
45 Jo

Ewova 98: Identity Ul mpotlekt, Common, LoginDisplay.razor

AvTiKeipevo To omoio otav mpoPAnBei os pia oedida Ba kdvel avtopata avakatevBuvon otov
SLOKOULOTH TOUTOMOLNONG, £TOL WOTE 0 XPHOTNG Vo KAveL elcodo.

1 iusing -Microsoft.AspNetCore.Components.WebAssembly . Authentication
2 fusing-Microsoft.Extensions.Configuraticon

3 f@inject-NavigationManager-nav

4 f@inject-IConfiguration-conf

=]

6 —lficode

7 - - -protected-override-veid-OnInitialized()

a SRR |

= e var-url-=-conf.GetValue<string>("openid:Authority™, - "https://localhost:5821" ). TrimEnd("'/");
i R AR nav.NavigateTo($" {url}/account/login”, -true);

11 |

12 Jo

Ewova 99: Identity Ul npotlekt, Common, RedirectTolLogin.razor



Avtikeipevo Layout to omoio givat umte0Buvo va epdavilel oeAibeg, ToO GUYKEKPLUEVO XpNOLUOTOLE(TE
LOVO OTav 0 Xprotng odnNyeLTe yla TaUTomoinon, £ToL OAa ta pnvUpata Tavtonoinong epdavifovral
MEOO O€ AUTO AVTL OTO CUVNBLOUEVO LIE TNV UMAPQA TIEPLYNONG.

f@inherits - LayoutComponentBase

—J<div-class="flex justify-center-p-4-rounded-x1-shadow-bg-alt">

- - -(@Body
</div>

o pa e

=l

code]

0o

}

(=)

Ewova 100: Identity Ul mpotlekt, Common, IdentityLayout.razor

Avtikeipevo Layout to omoio gival umteBUVO yLa TV epdavion TG oeAlSaC. TO GUYKEKPLUEVO
BA€moupe OTL av o xprnotng dev gival cuvdedep£vog Tov 06nyou e otn oeAida TauTonoinong evw av
gival cuvdedepévog xpnouomoloV e Ta avtikeipeva Header kat Main yia va {wypadicou e To apLKo
oxXNMo TNG oeAidag pag. Emiong éxoupe TUAiel OAa Ta avtikeipeva tng oeAiSag |LE TO AVTIKEIEVO
MediaQueryList autd Sivel TV SuvATOTNTO O€ OVTIKELEVA TA OTTOLO E(VAL ECWTEPLKA OE AUTO vVal
uropouv va douv to PEyeBoG TNG LotooeAidag Kal va eKTEAECOUV KWLKO avaAoya e TIG 0AAQYEG OTO
péyebog, £va mapadelypa ival n xprion mou KAVAE 0To avtikeipevo MenuBar.

inherits - LayoutComponenthase
using-LetItGrow. Identity.Common.AppComponents
fiusing-LetItGrow. Identity.Common.Components

<AuthorizeViews

-l <MotAuthorized:
- - -<RedirectToLogin- />
</NotAuthorized:>

[ RV R SR TR NS

-]

[T =]

=]

-l <Authorized:>
= - - - -<MediaQuerylList:>
-------- <Header - />
-------- <Main-ChildeContent="Body!"-/>
+- - -</MediaQuerylList>
</Authorized:
</ButhorizeView:

[ R R e

-

Ewkova 101: Identity Ul mpotlekt, Common, MainLayout.razor

H apytkn ogAida tng epappoyng n omola deixvel to pvupa ot «Elpoote cuvdeSepévoly.

@page /"

—l<div-class="flex-justify-center”:>
~---<hl:You-are-logged-in!</hl>
<fdiv»

[ I R W

Ewkova 102: Identity Ul mpotlekt, Common, Index.razor
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5: MIKPOYIIHPEXIA

MikpouTinpecia ovoudoope TNV apxtkn epappoyr SLOTL eival BacLlopévn oTNV APXLITEKTOVLKA UIKPO
umnpeolwv. H dopr TG oUVOALKAC ebapoyNG TTeEPLEXEL Tpla Baotkd poTlekT ota omola Baacilovtal ot
TPELG ePaPUOYEG LaG, SUO SLOKOULOTEG Kol pLa edpapuoyr worker «epydatng» [4].

TNV MApaKATw £KOVA dpaivetal n Sour TG GUVOALKAC edapUOYNC.

LETITGROW - MICROSERVICE

REST API MQTT WORKER

Microservice.Infrastructure

Microservice.Core

Microservice

Ewkova 103: Microservice Architecture

Autn N SoUn LOG ETUTPETEL VO SNULOUPYCOUE KAOE SLOKOULOTH EEXWPLOTA OTOTE KAl O€ TEPImTwon
peyaiou pépTou UMopoUE VO SNULOUPYHOOUE OTIOLO TO KOUUATL TO omoio xepLalete. Ma mapadelypa
n ebappoyn REST API To molo sival olyoupo OTL Ba £xeL pikpn Kivnon armd Toug XprioTeg Hag, N
edappoyr Worker yvwpiloupe €idn OtL XepLAlETE VO TPEXEL LOVO HLa GOPA avA LEPLKA AETITA EVW N
edappoyr) MQTT Ba eivat autr) Ke TNV 1o OAAR kivnon amnd dtadopoug kouPBouc.

5.1: BiAo0nkn Microservice

H BLBALoBrikn microservice sivat n Baon 6Awv Twv epapuoywv pag. Npoodpépel OAEG TIG ALTAOELG TTOU
uropel va oteilel kamolog otov SLakouLoth pag aveEaptntog untodoung poli pe apketoug Bondntikolg
KWALKEC oL omoliol Bplokovral otov pdakedog Common, LAALOTA TO LEYAAUTEPO PEPOG TWV ALTHOEWY
arAQ KANpwVvOpoUV TNV Asttoupyia anod Bacikd avtikeipeva mou Ba 6oV e. AkoAouBwvtag Tnv
opxltektovikn Vertical Slice Architecture kaBe ddakelog Tng edpoppoyng pag sivatl apoolwpévog oto
KOMUATL TOoU. MapoAa autd 6Aol oL pAKeAOL £XOUV KATIOLOUG KOLVOUG E0WTEPLKOUG hakeAOUG, auTol
elvat:

e  Models: Kwbikég oL omoiot £4oUV va KAVOUV LIE TNV TAPOUCILACT TWV OVTLKELUEVWY LG,

e Requests: KwSLkeg oL omoiol £XoUv va KAVOUV UE TNV EKTEAECT EVTOAWV N avalnNTHOEWVY O€
KATTOLOV Oltd TOUC SLAKOWULOTEG HOG.

e Validators: Kwdikeg oL omolot eAéyxouv Tnv 0pBoTNTA TWV SeSoUEVwv TO Omolo IpoépyovTal
amo pia aitnon. Mo napdadelypa pLa aitnon eVPeonc oMoLOUSHTIOTE AVILKELLEVOU OTOUG
SLOKOULOTEG pag Ba mpémel va mpowBroeL To ID Tou avTikeluévou, auTo To ID eival mavta
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£VTEKQ XAPAKTAPEC OTOTE EAEYXOVTOC Kal eMLBEPatlwvovTag OTL auto To redio eivat Aabog
UTTopoUUE Vo OTEIAOUUE TO avaAoyo odAApa.

e Notifications: Kwdkeg oL omolol emonpavouy £vay yeyovog n pia eldomoinon. H Stoxeiplon
TOUC YLVETE aoUYXPOVA KOL XPNOLLOTIOLEITE Lo OTTAN EVNUEPWOEL EVOC CUBAVTOC OTIWG yLa
napadelypa TNV Snuloupyia n evnuéPwaon VO QVTLKELUEVOU.

H BLBALoOnRKkN TepLyéel Baotka avtikeipeva otov pdkeho Common yla OAEC TIG TIOAVES QLT OELG EVW
avtiotolya meplexel Baokd Models kat Validators onwc ¢paivovral otnv emopevn eikova. OAol ot
UTTOAOUTTOL KWOLKEG GTOUG AVTLOTOLXOUV PpakEAOUG KANPOVOUOUV Ta BACLKA XAPAKTNPLOTIKA KOL TNV
Aettoupyla pe amotéleopa va Unv xeptalete va Eavaypadoupe moAl Kwdika.

45 Models

c# BaseModel.cs
c# Modellpdate.cs
4 & Requests

-H]

- v
m

c* BaseCreate.cs

c# BaseDelete.cs

c# BaseFind.cs

c# BaseSearch.cs

c# Basellpdate.cs
Validators

c# BaseCreateValidator.cs
c# BaseDeleteValidator.cs
c# BaseFindValidator.cs
c* BaseSearchValidator.cs
c# BasellpdateValidator.cs
c# BaseValidator.cs

c# ValidationExtensions.cs

[
£ Vv v v v
Bomomomom

-H]

-H]

v v v v v v v
Bomomom

m

Ewkova 104: Microservice npotlekt, Common Classes

MNa napadelypa aveédptnta tng avalntnong Kag EEpoupe OTL pLa evioAn Find Ba 8€xetal éva povadiko
ID yLo TRV €UPECT TOU AVTLKELHEVOU pag evw Ba umtodetkviou TL avtikeipevo Ba emiotpadetl.

—Jusing-MediatR;]
using-System.Text.Json.Serialization;

—Inamespace - LetItGrow.Microservice.Common. Requests

1

=]+ - - -public-abstract-record-BaseFind<TResponse>- : - IRequest{TResponse>

W W pa e

= o

'/ - <summary>
/-The-id-for-the-entity-to-find.
........ - ,"5..ITTB Ty

""""" [IsenPrepertyName("id™ )]

[y
o

= @

-------- public-string-Id-{ get;-set; -} =-string.Empty;

'-|
T X
et

Ewova 105: Microservice mtpotlekt, BaseFind
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‘ETOL 0 Mapamavw KWHLKOC ETUTPEMEL OTN SNELOUPYLA ATAWY AVTIKELUEVWVY OTIWG TNG EMOUEVNG ELKOVOLG.
BA£moupe otL Sev xeplalete va E0vadnULOUPYCOUUE OTL £XEL VAL KAVEL |LE TO UTIOKOPLOTIKO Kal TNV
ETULOTPOPN EVOC QVTIKELMEVOU EVW LAG ETILTPETEL VA ETEKTEIVOULE TLG SUVATOTNTEG TOU QVTLKELLEVOU
MOC OV aUTO XEPLALETE.

1 -lusing- LetItGrow.Microservice.Common.Requests;
2 using-LetItGrow.Microservice.Node.Models;
3
- -Inamespace - LetItGrow.Microservice.Node.Requests
: {
B sl - - <summary
7 '/ /-A-request-to-get-a-single-node-using-its-id.
8 'f - </ summary >
9 = r- - -public-record-FindNode - : - BaseFind<NodeModels
16 RS |
11 b public-FindNode()
_2 ........ {
b T I }
15 SRR public-FindMode(string-id)
18 | re--te-- {
17 | teeeeeaage-n Id-=-id;
_J ........ }
19 ¥
28 1

Ewkova 106: Microservice mpotlekt, FindNode

5.2: BipAo0nkn Microservice.Core

H BBALoBrkn Core dnuioupynBnke povo yla epappoyEg Kat eivat n Bacn avtwv. H BLBAL0BRAKN €xeL
OKOTIO oTnV dnuoupyia KwdLKa yla tnv SLaxeiplon OAWV TwV aLTHoswv TS Bactkng BLBALOBNKNG
Microservce.

Ytov dpdkelo Common Snpioupyroape tov Kwdika mou ektelel n BLPAL0OAkN MediatR os kaBe aitnon
onwg avadepape oto kedpdaAato 2.5.2: CoreHost kal pLepIkéG LeBOSOUC OL OLKELEC ETeKTEIVOUV TNV
AettoupykotnTa OANG TN epapuoyng XwpLig va KAVOUE CUVEXELD avTlypadn MKOAANCN.

Ytoug dpakéloug Group, Irrigation, Measurement kat Node BA£moupe povo tov pdakehog Handlers. Autot
ol pakeAoL tepLEXOUV TWV KwSLKA 0 omoiog xelpiletal kaBe aitnon.

Elvat apketd amhdg KwdLkag To LOVO TIoU KAVEL elval va petadEpel kKABe aitnon otnv avaoyn Siemadn
SnAadn ot Handlers tou Group petadEpouv Tig avaloyeg evtoAég otnv Siemaodr IGroupStore otov
dadxelo Abstractions/Stores evw peTA TNV OAOKARPWGON TNEG EVTOANG OTEAVOUV Kal [ L8omoinon Héow
™¢ BLBALoORkng MediatR.
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Aev xeplalete OAeg oL epappoyEC va Slaxelpilovral OAeG TNV ELGOTOLNOELS, £XOULLE SNLOUPYHOEL
KWOLKA yLa TNV SLaxeiplon aUTWVY POVO 0 OCEC XEPLAIETE OTLC UTIOAOLTTEC TLG AYVOOULIE.

4 g [c#] Microservice.Core

B Dependencies

FI- Abstraction

4 & Stores

c# |GroupStore.cs
c# |lrrigationStore.cs
c* |MeasurementStore.cs
c# |NodeStore.cs
F - Common

|- EN - I - FR - ]

Behaviours

|- EI- ]

Extensions
F Group

=
-}

Handlers
4§ Irrigaticn

P & Handlers
4G Measurement

=
-1}

Handlers
4 & Mode
b & Handlers
P & € Dependencylnjection.cs

Ewova 107: Microservice.Core mpotlekt

O Adyog yla Tov omnoio emAEEQLE va SNLOUPYHOOULE GAAOV Evav SLOXWPLOUO XPNOLLOTIOLWVTAG TLG
SlenadEc otov paxelo Abstraction/Stores £xeL va KAVEL KOL LE TNV LETABACN TTOU KAVOUE QIO
PostgreSQL oe CouchDB.

Mag enutpénel va Snuloupynoou e i BLBALoOnkn omwg n Microservice.Infrastructure n onoia 6a
SlaBtel kwdika 0 omoiog enektelvel AUTEG TIG SlemadéG. Me auTov Tov TPOTo Apa TToTé BeArjooupe va
oAAa€oupe Baon SeSopévwy To HOVO TIou Ba IPEMEL va KAVOULLE elval va Snploupyrncou e Eava tnv
BLBAL0BNKN Microservice.Architecture aA\d autrv tnv ¢opd pe TNV KawvolupyLa Baon.

OmnoTte PG EMULTPETEL VAL SNLLOUPYHOOUE €va eTIMESO HETAPPACNG OO TNV EKTEAECT EVIOAWV OTNV
aAnBuwr) dnuoupyia kat Slaxeiplon Twv dedopévwv.




5.3: BiproOnkn Microservice.Infrastructure

H BLBALoBNRKN TiepLEXEL LePKA apXela script yLa Tnv po TonoBétnon pubuicewyv otnv Baon dedopévwv
CouchDB, ¢akéloug yla tnv Staxeiplon tov dedopévwy autol ival ot Entities otov omoio €xouple Ta
Sebopéva NG Bdong Kat Kwdika petatpomnng oe Sedopéva Model, Extensions KwSLKEG TTOU emekTeivOoUV
TNV AELTOUpylol KATTOLOV QVTLKELUEVWY, Services TIou TIEPLEXEL £VOL OVTIKELLEVO TO TTOLO TUALYEL BAGLKEG
Aewtoupyieg TnG BLBAL0BNKNG 2.5.2: CoreHost kat o dpAakeAOG Stores 0 oToloG TIEPLEXEL T AVTLKELLEVA TTOU
edapuolouv Tig dlemadég tne BLBALoBrKNg Microservice.Core.

I Microservice.Infrastructure
i Dependencies

Entities

Extensions

Services

[+
[+
[+
4
P

|- EN - I - I - ]

Stores
&7 ddocjson
P & €* Dependencylnjection.cs
i 1Y setup.ps
i 0] setup.sh

Ewkova 108: Microservice.Infrastructure mpotlekt

O mapakdTw KWLKOG ival éva mapdadelypa Tou mwc yivete n Snuoupyia evog avtikelpévou Node otnv
Bdaon dedopuévwv.

-ff 7 -<inheritdoc/>
--public-async-ValueTask<NodeModel?-Find(string-id, -CancellaticonToken-token)
1
...... tFI)'I
...... {
---------- return- (await-GetDatabase()
-------------- .Findasync(id, -cancellationToken: -token)
-------------- Configureswait(false})
-------------- ? . ToModel();
...... }
------ catch- (Exception-ex)
...... {
---------- throw-new-ErrorException{Errors.ServiceUnavailable, -ex);
...... }

}

Xpnolpomnowwvrag Eva avtkeipevo “ICouchClient” amo tnv BLBALoBrkn CouchDB.NET [50] Oa ekteAolpe
v evtoAn FindAsync n omolio av Bpet To avtikeipevo pog to emotpéPet cav Model aliwg emotpédet
™V TN «nully. Enilong av kamoto opaipa dnuoupyndet 6mwe n un duvatdtnta cvvdeong Ba
Snuloupynoou e éva 8iko pag oddApa ov Ba AéeL OtL n untnpeoia Sev eivat Stabgotun.
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5.5: IIpotlext Microservice.Mqtt

210 MpoTeKT aUTO Ba Snuloupynooupe Ta Slddopa cnELA e TO OTOLO ETILKOLVWVOUV oL KOpPoL pag,
KOl OAO TOV KWK yLa va dnpuLloupyel €vog KOUPBOC LETPAOELS, VA EVNLEPWVETE Lo VEEG pUBUILOELC KaL
EVTOAEG TOTIOMATOC ONwC SnLoupyouvtal othv Baon dedopévwy, TENOG oe Ttepimtwon aAlayng tou
Token (Kw&ikou) evog kOpPou va yivete apeoa n amoocUvEeon Tou amo Tov SLUKOULOTH.

H texvoloyia Mqtt eivat pia texvoroyia pub/sub auto onuaivel 6tL os 6Aa ta onpeia pmopol e va
SnNUOOLEVCOUE EVa VEO HAVU LA N KOL VO TIEPLUEVOUUE va £€pBeL éva VEO prvupa. O SLOKOULOTAG
avaAopBavel va KAVEL TV SLavoun LNVUUATWVY.

O SLoKopLOTNG SEXETAL TIG MOPAKATW PUBULOELS HECO TOU apxelou appsettings.yaml. Ol puBuioelg
B£touv os molov oUvdeopo Ba S€xeTal ouvdEoelg Kal emiong BETouv TIg pubuLoeLg yla TNV BAoh
6edopévwy. OL puBuioelg autég mepthapBavouv dvopa Xproth, KwdLkd, SlelBuvon Kol TPOALPETIKA TO
ovopa tng Baong Sedopévwv OAa XWPLOUEVA LE TO SUUBOAO «;».

1 Urls:-https://*:5831

2

3 —|Services:

4 +-CouchDb: -<The -couchdb -username; password;url-example - = -adminadmin;http://localhost: 5984
5

6 —serilog:

7 —| - -MinimumLewvel:

3 -+ -Default: -Information

9 = - -t -Override:
L N System: -Warning
11 et Microsoft: -Warning
12 | e Microsoft.Hosting.Lifetime: - Information
13 - Microsoft.AspNetCore.5ignalR: -Information
14 | t-ret- Microsoft.Extensions.Diagnostics.HealthChecks: -Warning
15 - - -WriteTo:
16 ---{-Name: -Console-}
17 -=-{-Name:-File, -Args:-{-Path:-"logs/logs.txt", -RollingInterval: -Day-}-}
13

Ewkova 109: Microservice.Mqtt mpotlekt, appsettings.yam!
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5.5.1: Znpeio Emkowvmviag

Y& KABE ONUELO EMLKOLVWVIOC OLYOUPEUOHOOTE OTL LAVULO TIPOEPXETOL OO TOV SLOKOULOTH KoL AUTO
S10TL 0 SLaKOULOTAC SNUOCLeVEL AUTA Ta UNvUPOTA avaloya TV kataotaon. To connection
dnuootevete 6tav alAaleL n katdotaon cuvdeong, To settings otav évag KOUPBOG £xeL evnuepwBOEeL kat
£€xouv aAlatel ol puBuioelg Tou, otav £pBet véa evioAr adoUl o SLaKouLoTH TapakoAouBel Tig aAlayEg
otnv Baon 6edopévwy. To povo onpeio to omoio Snuoctlevel £vag KOPBoG elval To Measurement yla va
Snuoolevoel VEEG UeTpNOELG TIpETEL To Id tou tnv dnuoatelel va gival iSLo pe tov Id tng ouvdeong. Otav
uLa pétpnon dnuootevete pe tnv BLPALoOnkn MediatR ekteAoUpe (Lo aitnon Snuloupylag LETpnong, o
KwdKag ou ekteAeite Bplokete otnv BLBALOBNKN Microservice.Core.

- [MgttRoute("node/connection/{nodeId}"}]
-public-Task-Connection(string-nodeld)

----- GetLogger<NodeMgttControllers>().LogDebug( Publish-Connection™);
----- return-ClientId-is-null-?-0k()-:-BadMessage();

- [MgttRoute("node/settings/{nodeld}"}]
-public-Task-Settings({string-nodeld)

----- GetLogger<NodeMgttControllers().LogDebug("Publish-Settings™);
----- return-ClientId-is-null-?-0k()-:-BadMessage();

-[MgttRoute("node/irrigation/{nodeld}")]
-public-Task-Irrigate(string nodeld)

----- GetLogger<NodeMqttController>().LogDebug{"Publish-Irrigation™};
----- return-ClientId-is-null-?-0k()-:-BadMessage();

-[MgttRoute("node/measurement/{nodeld}™}]

-public-Task-Measure(string-nodeld)-=>
-r---VerifyClientIdEqualsNodeId(nodeId)
--------- ?-Send<CreateMeasurement, -Unit>()
--------- : -BadMessage();

Ewéva 110: Microservice.Mqtt npotlekt, Mqtt Routes
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5.5.2: AMyn Evnuepocewv and Ty CouchDB

JTOV MOPAKATW KWK BAEMOUUE TIC EVNUEPWOELG YLO TTOTLOMA, SNAWVOUUE evOLapEpOV yLa
EVNUEPWOELC O OAQ TA AVTLKEPEVA TNG BAONC Ta omola epvAve otV Katnyopia Views.lrrigation amd
TNV OTWUN «Twpa» auto S10tL n CouchDB €xeL TNV SuvaTOTNTA VA LOG OTEIAEL EVNLEPWOELS YLOL OAQL TAL
OVTLKELJEVA TTOU £XEL OO TNV WPA TNS dNLoupyilag NG aAAA UAG pPag evOLadEPOUV OL EVNUEPWOELG
oo otav cuvdeBnKa e KAl LETA.

- -var-changes-=-db.GetContinucusChangesAsync(
------ opticns: -new()

...... {

---------- IncludeDocs-=-true,
---------- Since-=-"now",
---------- Heartbeat-=-68_eal
...... }J‘

------ filter:-ChangesFeedFilter.View($" {Views.Irrigations.Design}/{Views.Irrigations.Value}"},
------ stoppingToken);

Ewova 111: Microservice.Mgqtt mpotlekt, Irrigation Changes 1

Mo kaBe aAlayn Tou €pxetal Koltape av Atav dtaypadn n av Atav evnuépwaon Befatwvovtag otL n
petapAnTi Rev dev Egkiva e Tov aplBuo «1». Av auto LoYUEL TO «continue» oTEAVEL TOV KWOLKA oTNV
apxn tou «foreach». Av Aowrdv n evioAn mou rpBe poALg Snuioupyndnke yia mpwtn dopd
Snuoupyol e éva KAeLSL povadikd pe tnv TN Id, Kotdpe av auth n T eivat anobnkeupévn otnv
TIPOCWPLVH VAN, 0UTO SLOTL KaToleg dpopeg N CouchDB otéAvel Suo GopEC LLa EvnUEPWOT. ITNV
nepintwon mou BPoUE TNV KOLVH UVAIN TO OVTLKELUEVO EKTEAOULE TNV EVTOAN «continue» aAALWG
SnuLoupyolUE ULa VEQ TIUA OTNV TIPOCWPELVH VAN LE TO KAELSL HOg yla TOUAQXLOTOV Lo wpa N Ko
MEXPL Va TNV Stafdcoupe Eava aAALWG SlaypAadeTe.

TéAog ekteAoupe TNV péEBoSo PublishAsync n omoia Ba 6npootevost oto onueio MQTT tnv véa pETpNoN
o€ popdn Model.

-await-foreach- (var-change-in-changes)

----- if-{change.Deleted- || - !RevIsOne{change.Document.Rev)) -continue;
----- var-key-=-%"irrigation-hash:{change.Document.Id}";

----- if-({cache.TryGetValue(key, -out-_))-continue;

----- cache.5et(key, -byte.MinValue, -new-MemoryCacheEntryOptions

--------- SlidingExpiration-=-TimeSpan.FromMinutes(1@)

----- awalt-PublishAsync({change.locument. ToModel());

Ewoéva 112: Microservice.Mqtt npotlekt, Irrigation Changes 2
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2TOV TIOPAKATW KWOLKO BAETIOUE TIG EVNUEPWOELS YLo KOPBoUC, SnAwvoupe evlladEépov yla
EVNUEPWOELG O€ OAQL T AVTLKELEVA TOL OTIOLO TIEPVAVE OTNV Katnyopia Views.Node.

-war-changes-=-db.GetContinuousChangesAsync(

----- options: -new()

..... {

--------- Includelocs-=-true,

......... Since-=-"now",

--------- Heartbeat-=-68_Bal

..... }:

----- filter:-ChangesfFeedFilter.View($"{Views.Node.Design}/{Views.Node.Value}"},
----- stoppingToken);

Ewkova 113: Microservice.Mgqtt npotlekt, Node Changes 1

Mo kaBe aAlayn rou £pxetal Ba dnpoolevoou e Kot avaloyeg eldomotnoelg MediatR, auto To Kavoupe
£10L WOTE N KAOe eldomoinon va SLaxeLpLoTr) Ke Tov SLKO TG TPOTIO.

Mpwta Ba ekAé€oupe av to Eyypado £xel Slaypadel, o autrv tn nepintwon 6a Snpoctelooupe TNV
eldonoinon NodeDeleted pe to Id kal to Rev kal Ba ekTeEAECOUE TNV EVTOAN «continue». Agv pag
evbladEépouv arld Sebopéva épa amd to povadiko Id Tou koppou kot to Rev To onolo eival o
teleutaiog KwSIKOG aAAaynC yLa aUuTO KoL Ta XPNOLUOMOoLoUUE otV ldomoinon.

Ye mepintwon mou dev €xel Slaypadtel o kOUPog Ba Snupoactevooupe tnv eldomoinon
NodeTokenChanged kat NodeSettingsUpdated, n etdonoinon NodeTokenChanged evnuepwvel yla
oAAayn tou kKwdikoL evw n eldomoinon NodeSettingsUpdated evnuepwvet 6tL oAAGEav oL puBbuioELg.

-await-foreach- (var-change-in-changes)

----- var -node-=-change.Document;

----- if- (change.Deleted)

--------- publisher.PublishAndForget(new-NodeDeleted(node.Id, -node.Rev)}};

--------- continue;

----- publisher.PublishAndForget(new-NodeTokenChanged (node.Id, -node.Rev, -node.Token) ) ;
----- publisher.PublishAndForget{new-NodeSettingsUpdated(node.Id, -node.Type, -node.Settings.ToJsonDocument(}));

Ewkova 114: Microservice.Mgqtt npotlekt, Node Changes 2
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5.5.3: Kodwag Aayeipiong Evnuepooemv

Madli e TIC TPELC ELOOTOLNOELG TIOU XELPL{OUAOTE, SNULOUPYHCOUE KOL L0 AKOUO LOVO YL AUTO TO
TpoTleKT N omoia Ba elbomnolel 6TL £vag KOUPBOG mpémel va anocuvdebel and tov Stakoutotr). Auto
vivete o mepinmtwon Staypadng evog kopBou n Adyo aAlayrc tou kwdikou Tou (Token).

I MNode

4 & Motifications

P& ¢ DisconnectMode.cs

P MotificationHandlers
c# DisconnectModeHandler.cs
c* ModeAuthenticationHandler.cs
c# ModeConnectionHandler.cs
c* MNodeSettingsUpdatedHandler.cs

-}

-1}

A~~~
-]

-F}

Ewkova 115: Microservice.Mgqtt mpotlekt, Notification/Notification Handlers

O napakdtw Kwdkog ekteleite yla kabe pia dnpooicvon evnuépwong DiscconectNode,
xpnotpomnolwvtag To Id Tou kOpPou kat tov IMgttServer Ydaxvoupe yia évav KOpBo pe to 6Lo Id,
OIATPAPOUE TO ATOTEAECUA £TOL WOTE AV O KOUPBOCG €V UTIAPXEL VAL NV EKTEAECOUHE KWALKA AALWG
Slahéyoupe tnVv evepyn ouvdeon Kal kahoUpe Tnv pEBodo DisconnectAsync n omoia Ba StakoPel thv
OUYKEKPLUEVN cUVEED.

-public-Task-Handle(DisconnectNode-notification, -CancellaticnToken-cancellationToken)
----- DisconnectNode(notification.NodeId);

----- return-Task.CompletedTask;

-private-void-DisconnectNode(string-nodeld) -=»-0Observable

----- .FromAsync(mgtt.GetClientStatusisync)

----- LSelect(x-=»-w.FirstOrDefault(status-=»-status.ClientId-==-nodeld))

----- Jhere(x-=»-x-is-not-null)

----- .Subscribe(status-=»-0Observable.Fromisync (status!.Disconnectisync).Subscribe());

Ewoéva 116: Microservice.Mgqtt npotlekt, DisconnectNodeHandler.cs



O kwdikag mou Sayxetpiletal tig etdomnotioelg NodeConnection xpnoulomnolwvtag tnv diemoadn
ICouchDatabase avaxtd tov kOppo pe Baon to Id Tou kat tou aAAdlel TNV cUVEECN avAaAoya LIE TO TL
€otelle n eldomoinon.

-public-NodeConnectionHandler(ICouchClient - couch, -IConfiguration-configuration)

----- db-=-couch.GetDatabase<Node>(configuration.GetCouchDbName() - ?? - "letitgrow”, -Discriminators.Node);

-public-async-Task-Handle(NodeConnection-notification, -CancellationToken-cancellationToken)

----- var-node-=-await-db.Findasync(notification.Nodeld, -cancellationToken: -cancellationToken)
--------- ?? -throw-new-ErrorException(Errors.NotFound);

----- node.Connected -=-notification.Status;

----- await-db.AddOrUpdateAsync(node, -cancellationToken: -cancellationToken);

Ewova 117: Microservice.Mgqtt mpotlekt, NodeConnectionHandler.cs

O kwdikoac oe kaBe eldomoinon NodeSettingsUpdated &nuioupyet €éva (elyoc KAELSLOU TIUAG OTOU N
TN eivat to hash (aptBuoc idlog yla kabe mapopoLa YpAUUATOOELPA) TwY puBuicswv. Av otnv
T(POCWPLVI VAN UTIAPXEL TO KAELSL GUYKPIVOULLE TNV TIUA TOU LE TV KalvoupyLa Kot av sivat 1dieg
OTOUATAUE TNV EKTEAEDN €KEl. Av Sev elval TTPOCOETOULE TNV KAvoUpYLA TLUH OTNV TTPOCWPLVI UVAUN
KoL Snuoclevoupe Eva veo puivupa MQTT yia tov KopBo.

public-async-Task-Handle{NodeSettingsUpdated-notification, -CancellationToken-cancellationToken)
1

+---var-key-=-%"node-settings-hash:{notification.Id}";
t---var-hashToCompare-=-notification.Settings.GetIsonHashCode();

+---if- {cache.TryGetValue(key, -out-int-hash)
-------- &% -hashToCompare -==-hash)
-------- return;

t- - -cache.Set(key, -hashToCompare, -new-MemoryCacheEntryOptions

-------- SlidingExpiration-=-TimeSpan.FromDays(14)

r- - -await-PublishAsync(notification.Id, -notification.Type, -notification.Settings);

}

private-Task-PublishAsync(string-clientId, -NodeType-type, - JsonDocument-settings) -=> -mgtt.PublishAsync(b-=>-b
-.WithAtLeastOnceQos()
- WithTopic($"node/settings/{clientId}™)
- WithContentType(ContentTypes.Proto)

- .WithProtoPayload(type-switch

-------- NodeType.Irrigation-=>-ProtoSerializer.Serialize<IrrigationSettings>(settings),
-------- NodeType.Measurement-=»-ProtoSerializer.Serialize<MeasurementSettings»(settings),
-------- _-=>»-throw-new-ArgumentException("Unknown-node -type-at-NodeSettingsUpdatedHander”, -nameof(type))

-.WithRetainFlag(true)};

Ewova 118: Microservice.Mgqtt mpotlekt, NodeSettingsUpdatedHandler
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O kwdikag dlaxeiplong etdomolnoswv NodeTokenChanged ebapudlete ano to iblo aviikeipevo pall pe
Tov KwdKka yla tnv Staxeiplon eldonoljoswv NodeDeleted, emiong edpapuolel tnv Siemadn

INodeTokenAuthenticator n omoia €xel pa péBodo yla va TaKTomolel Toug KORBOUG e Tov KwSLKO Toug,.

AUTO TO KAVOE WOTE £Va OVTLKE(PEVO va elval uTeUBUVO yLa OTL £XEL val KAVEL e TNV Slaeiplon Twv
OUVOECEWV KL VA LELWOOULE TOV EMAVOAAUBAVOUEVO KWELKA.

Otav £pxetal eldomoinaon OtL £vag KOUBo¢ SlaypAadTnKe KOLTAWE OV TOV EXOULE OTNV TIPOCWPLVH UVAUN.
Av tov €xoupe tov adalpoUpe. TENog dnuoacteloupe pa eldomoinon anoclvieang yla Tov
OUYKEKPLUEVO KOUPO.

- -public-Task-Handle{NodeDeleted -notification, -CancellationToken-cancellationToken)
1

------ var-token-=-FindToken({notification.NodeId);

------ if-(token-is-{-})

...... {

---------- RemoveToken(notification.NodeId);

...... }

------ publisher.PublishandForget(new-DisconnectNode (notification.NodeId));

------ return-Task.CompletedTask;

¥

Ewova 119: Microservice.Mqtt mpotlekt, NodeAuthenticationHandler.cs 1

Otav épyetal etdonoinon aAlayng Token yla évav KO0 mpoomaBboupe va avaktiooupe Anpodopieg
oo TNV TPOCWPELVH UVAUN, oV SEV UTTAPXEL TOTE TO AMOONKEVOUUE, OV UTIAPXEL TOTE CUYKPIVOULE Tal
Suo Token kat av gival SltadopeTikd evnuepwvoU e To anoBnkeupévo Token kot otevopuAAE pLa
elbomnoinon anocuvdeonc.

-public-Task-Handle{NodeTokenChanged -notification, -CancellationToken-cancellationToken)

----- var-nodeld-=-notification.Modeld;
----- var-token-=-FindToken(nodeId);

----- if- (token-is-null)

--------- SetToken(nodeId, -notification.Token);
----- else-if-(token- |=-notification.Token)
--------- SetToken(nodeId, -notification.Token);

--------- publisher.PublishAndForget({new-Disconnectiode(nodeld));

----- return-Task.CompletedTask;

1

Ewova 120: Microservice.Mqtt mpotlekt, NodeAuthenticationHandler.cs 2
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O kwdikag uhomoinong tng dtemadr INodeAuthenticator, 6mwg Kol PV MPooTaboUE VA AVOKT|COUKE
Qo TNV MpoowpLVA Kvhun to Token yla Tov CUYKEKPLUEVO KOUPO, av UTAPXEL CUYKpivoupe Ta Suo
token kot emotpépoupe To amotéAeopa. Av Sev eival Slabéoipo kamolo token avaktape anod tnv Baon
6£60UEVWV TOV CUYKEKPLUEVO KOUPBO, OV TOV AVOKTIOOUE PE emLTuXia amoBnkeVoUE OTNV MPOCWPLVN
pvAun to Token kot EMLOTPEPOUUE TTAAL TNV CUYKPLON TOUG. AV KavEva Ao Ta mapamavw 6ev GUVERN
EMLOTPEPOUE OTL TO CUYKEKPLUEVO token Sev eival €ykupo.

-public-async-ValueTask<bools-Authenticate(string-nodeld, -string-token)
o

----- if-(FindToken{nodeld)-is-{-}-storedToken)
""" 1

--------- return-storedToken-==-token;

----- }

----- var-node-=-await-store.Find(nodeld, -default};
----- if-(node-is-not-null)

..... {

--------- SetToken(nodeId, -token);

--------- return-node. Token-==-token;

..... }

----- return-false;

)

Ewkova 121: Microservice.Mqtt npotlekt, NodeAuthenticationHandler.cs 3

5.5.4: Kddwag MQTT

Mo va Asettoupynoel cwotd o Stakoutotng MQTT Ba xpelaotel va SnULOUPYACOUUE Kal LEPLKA
avTikel{peva yla tnv Slaxeiplon opLoPEVWY CUMBAVIWY OTIWE YLO TIOPASELYA TNV oUVEEDN €vOg KOUBOU.
JuvoAikd Snpoupynoape KwSIKES ylo TV amobnkeuon pnvupdtwy MQTT ta onola mpEMEL va
Slatnpouvtal, Tnv oUVSeon, TV amMocUVEECH Kol TNV TAUTOTOINGoN EVOC KOUPOU.

O napakdtw Kwdkog dnuoupyet £va apyeio «RetainedMessages.json» To omolo Oa amobnkelel
pMnvUpato ou mpéEnel va dtatnpel o SlakopLotig. Otav ¢popTwveL Ta LNVUATA TTOU TO apXeio Sev
UTTAPXEL PLo KEVA AloTa Ywpig unvUpato oAALWG KAVEL LETATPOTI TOU OPXEIOU O€ UNvVUpATa.

--private-static-readonly-string-Filename-=-Path.Combine(Environment.CurrentDirectory, - "RetainedMessages.json™);

--public-async-Task-SaveRetainedMessagesAsync(IList<MgttApplicationMessages -messages)

--{---await-:ile.H'iteﬁllTextAsync(Filename}-:schcnuE't.Se'ializeﬁhject(messages));

-}

--public-async-Task<IList<MgttApplicationMessagey>-LoadRetainedMessagesAsync()

B

------- eturn-File.Exists({Filename)

---------- ?-JsonConvert.DeserializeObject<List<MgttApplicationMessages>(await-File.ReadAllTextAsync(Filename))
---------- :-new- List<MgttApplicationMessage>();

¥

Ewova 122: Microservice.Mqtt npotlekt, MqttServerRetainedMessageStorage.cs
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O mapakdtw KWKo xpnolpomnolwvtag tnv dienadr INodeAuthenticator mpoomnaBet va St av évog
KOUPOG €xeL TO SIKaiwpa ouvdeong otov SLakouLoTr]. Av vol To Kataypodr) Kol EMLOTPEPEL, av OxL
kataypadel TNV amotuyio cUVEECNG KoL ATTOCUVOEEL TOV GUYKEKPLUEVO KOUBO OTEAVOVTOG TOU TO
odAApa OTL Sev €xel Sikailwpa ouvdeonc.

-private-readenly-INcdeTockenAuthenticator-authenticator;
-private-readonly-ILogger<MgttServerConnectionvalidators-logger;
-public-MgttServerConnectionvValidator(INodeTokenAuthenticator-authenticator, - ILogger<MgttserverConnectionvalidator>-logger)

----- this.authenticator-=-authenticator;
----- this.logger-=-logger;

T

-public-async-Task-ValidateConnectionAsync(MgttConnectionValidatorContext - context)

1

----- if- (await-authenticator.Authenticate(context.Username, -context.Password))

..... {

--------- logger.LogInformation("Client-'{id} ' -authorized-using-'{username}'", -context.ClientId, -context.Username);
--------- return;

..... }

----- logger.LogWarning("Client- "{id}' -not-authorized-using-'{username}'”,-context.ClientId, -context.Username);
----- context.ReasonCode -=-M)TTnet.Protocol.MgttConnectReasonCode.NotAuthorized;

T

Ewova 123: Microservice.Mqtt npotlekt, MqttServerConnectionValidator.cs

O napakdtw kwdkog Slaxetpiletal tnv oclvdeon evoc kOUBou, SnAadn otav £vag KOUBog Taktomnoln et
KoL cuvdeBel autdc o kwdikag Ba ekteleoTel.

To MPWTO TPAYUA TTOU KAVOULE ELVAL VO AVOKTOOUE ToV KOO amd tnv Baon dedouévwy av auto
elval epkto aAAlwg SnoupyoU e €va opAAUA. ITN CUVEXELD OTEAVOUE TLG ELOOTIOLNOELG OUVOEDNG JUE
TIUA “true” kot puBuicswv £ToL WOTE 0 KOUPOG va £XEL TIG TEAEUTALEG puBioELC.

TéAoc kataypddou e tnv olvdeon otéAvoupe To MQTT prAvupa Kot mpoomoBfou e vo ipooBEécoups Tov
KOUPBO ot pia Alota n omoia Kpatd OAa ta id Twv CUVEESEPEVWVY KOUBWV.

-public-async-Task-HandleClientConnectedAsync(MgttServerClientConnectedEventArgs -eventirgs)

----- var-id-=-eventArgs.ClientId;
----- var-node-=-await-db.Find&sync(id) - ??-throw-new-ErrorException(Errors.NotFound);

----- publisher.PublishAndForget(new-NodeConnection(node.Id, -true, -clock.GetNow()));
----- publisher.PublishAndForget(new-NodeSettingsUpdated(node.Id, -node.Type, -node.Settings. TolsonDocument(}));

----- logger.LogInformation("Client-'{id}" -connected™,-id);
----- await-PublishAsync(id, -true);
----- Connectediodes . TryAdd(id, -null);

Ewkova 124: Microservice.Mqtt mpotlekt, MqttServerConnectionHandler.cs 1
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O napakdtw kwdkog Staxetpiletal tnv anocuvdeon evog kKOUPou, dnAadn o kwdikag mou Ba ekteAeotel
UETA TNV amoouvdeon evog KOpBou. Npwta tpoomaBboUpe Vo AVAKTGOUUE TOV KOUPBO amo tnv Baon
oA\Lwg dnuloupyolpe Eva apaipo. Aol aVaKT)COUUE ToV KOUPO SnuoaleVouUE TNV l6omoinon
ouvbeong pe TN T “false” kataypadoupe Thv anocuvdeon, Snuocleboupe otnv por] MQTT Kot
Staypadoupe Tov KOUBO amnod tnv Alota pag pe Toug ouvdebepévouc KOUPBoUG.

-public-async-Task-HandleClientDisconnectedAsync{MgttServerClientDisconnectedEventirgs -eventArgs)

----- var-id-=-eventfrgs.ClientId;
----- var-node-=-await-db.FindAsync(id) - ??-throw-new-ErrorException(Errors.NotFound);

----- publisher.PublishAndForget(new-NodeConnecticn({node.Id, -false, -clock.GetNow(}});
----- logger.LogInformation("Client- "{id} ' -disconnected”,-id);

----- await-PublishAsync(id, -false);
----- ConnectedNodes. TryRemove (id, -out-_);

Ewkova 125: Microservice.Mqtt npotlekt, MqttServerConnectionHandler.cs 2

5.6: ITpotlekt Microservice.RestApi

To mpotlekt Microservice.RestApi elval o SLakoULOTAC e ToV omoio onoladnnote epapuoyn
EMKOWVWVEL. MAALOTO UTTOPOULE VO SNULOUPYCOUUE TIOANEG EPAPLLOYEG OL OTIOLEC ETILKOLVWVOUV UE
OLUTOV TOV SLAKOLOTH, EUELC ETAEEQUE VO KAVOUE pLa LoTOCEA IS aAAQ TimoTta eV HaG OMOTPENEL QO
v dnuoupyia pag 10S ) Android ebappoynic. H ebappoyn pag dtabétel onueia cuvdeong SignalR n
HTTP Rest kat xapn otnv xprion tng BLBAL0BnAkng Microservice.Core kat MediatR Ba SoUpe 0TL 0 KWSIKAG
glval am\@ ekel ylo TV SnpLoupyla TWV CNUELWY OTOV SLOKOULOTH LG KoL YLa TIOTA TTapamovw.

Mapakdtw BAEMoupe TIg puBUioelc Tou SlakouLoTh, Le TI¢ omoleg Ba yvwpilel mou va Kavel
emPBePfaiwon twv nehatwv kat mou Ppiokete n Baon dedopévwy. Secret eival n T Ke Tnv onola Ba
QIMOKWOEIKOTIOLOULIE TOL OTOLXELO TAUTOTIOINONG TOU XPrOTN TOL OO0 CTEAVOVTOL QUTOMOTA LETA TNV
ouvSeaon evog xprnotn otnv osAida Tavtonoinong.

1 AllowedHosts: -"*"

2 Urls:-https://*:5811

3

4 —1Swagger: -

5 -Enabled: -false

&

7 —|services:

g +-Identity:-<The-full-Identity-application-url>
9 t-CouchDb: -<The -couchdb-username; password;url-example -=>-admin;admin;http://localhost:5984>
18
11 -15ecrets:
12 *- Tz -<IWT -Secret -heres

Ewova 126: Microservice.RestApi mpotlekt, appsettings.yaml|
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O napakatw kwdkog Staxelpiletal Tic aAayEg Twv KOPBwV otnv Baohn dedopévwy, Onwc eidape oto
npotlekt MQTT AapBavoupe el6OTOLNOELG LOVO yLa TO OVTLKELEVA Ta omtoia Ba Talplalouve otnv
uébodo “Views.Node”.

O kwdkag og mepintwon Staypadng Tou avtkeluevou Ba dnpooteloel thv eldomoinon NodeDeleted.

Itnv nepimtwon mou n TN Rev Eekva pe tov aptBud «1» Ba dnuooteloel tnv eldomnoinon
NodeCreated.

TéAoc o omoladnmote AAn nepimtwon Ba dnpooteloel tnv eldonoinon NodeUpdated.

-protected-override-async-Task-ExecuteAsync (CancellaticnToken- stoppingToken)

----- await-Task.Yield();
----- await-Task.Delay (1988, - stoppingToken)}.Ignore();

----- if - (stoppingToken.IsCancellationRequested) -return;

----- var-changes-=-db.GetContinuousChangesAsync (
--------- options: -new()

------------- IncludeDocs-=-true,
------------- Since-=-"now",

------------- Heartbeat =-68_881

--------- filter: ChangesFeedFilter.View($"{Views.Node.Design}/{Views.Node.Value}"),
......... stoppingToken);

----- await-foreach-(var-change-in-changes)

..... {

--------- var-node-=-change.Document;

--------- if- (change.Deleted)

......... {

------------- publisher.PublishAndForget (new-NodeDeleted(node.Id, -node.Rev));
......... }

--------- else-if - (GetRev(node)-==-1)

......... {

------------- publisher.PublishAndForget (new-NodeCreated(node. ToModel()));
......... }

--------- else

......... {

------------- publisher.PublishAndForget (new-Nodelpdated({node.ToModel()));
......... }

..... }

Ewoéva 127: Microservice.RestApi mpot{ekt, CouchDbNodeChangesWorker.cs
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O napakdatw Kwdkog Slaxelpiletal TIc aAayEG Twv yKpouTt otnv Bach Sedopévwy, Onwc eidape oto
mapanavw AapuBavou e elGOMOLROELG LOVO YL TO AVTIKELPEVA Ta omtola Ba tatpidlouve otnv péBodo
“Views.Group”.

O kwdko¢ os mepintwon daypadnic Tou avtikelévou Ba dnuootevoel tnv eldonoinon GroupDeleted.

Ztnv nepimtwon mou n TN Rev Eekva pe tov aptBud «1» Ba dnuootevoel tnv eldomnoinon
GroupCreated.

TéAog o onoladnmote AAn nepintwon Ba dnpootevosl Tnv eldomoinon GroupUpdated.

-protected-override-async-Task-ExecuteAsync({CancellationToken-stoppingToken)

----- await-Task.¥ield();
----- await-Task.Delay(1888, -stoppingToken).Ignore(};

----- if - (stoppingToken.IsCancellationRequested) -return;

----- var-changes-=-db.GetContinuousChangesAsync(
--------- options:-new()

......... {

------------- IncludeDocs-=-true,
............. Since-=-"now",
............. Heartheat =- EE‘_E‘E‘l
......... }'1

--------- filter:-ChangesFeedFilter.View($"{Views.Group.Design}/{Views.Group.Value}"},
......... stoppingToken);

----- await-foreach- (var-change-in-changes)

..... {

--------- var-group-=-change.Document;

--------- if-(change.Deleted)

......... {

............. publisher.Publish&ndForget(new-GroupDeleted(group.Id, -group.Rev));
......... }

--------- else-if-(GetRev(group)-==-1)

......... {

------------- publisher.PublishAndForget(new-GroupCreated (group. ToModel()));
......... }

......... ElSE

......... {

------------- publisher.Publish&ndForget{new-GrouplUpdated{group.ToModel({)}});
......... }

----- )

Ewkova 128: Microservice.RestApi npotlekt, CouchDbGroupChangesWorker.cs
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MNapakdtw Ba Sole MwWE SnuLloupyol e onpeio EKTEAECNC YL TA AVTIKELEVO OPASOC TTOU €XOULE
«Group». Me tov (610 TpOTMO SNLOUPYOULE ONUELD YLO TIG LETPHOELC YLO TO TIOTIOUA KAL YO TOUG

KOUBouUG.

MNapakatw PAEMOUUE TwV KWK dnuloupyiag onueiwv ektéAeong yla tnv BLBALoOnAkn SignalR kabe
onueio €xeL to Ovopa ektéAeonc, S€xetal tnv avaloyn aitnon tnv onola Ba oteilel otnv BLPALOAKN
MediatR kat emioTpedel To avaloyo anotéAeoua yla Kabe aitnaon.

-/ / -NodeGroup - part-of - the-hub.
éhh&ié-E;}tial-class-ipikub

1
----- [HubMethodName (" group:get™ )]

----- public-Task<GroupModels-NodeGroup Get(FindGroup-request)-=»
--------- SendRequest(request, -Context.ConnectionAborted);

----- [Hub¥ethodName( “group:search™}]

----- public-Task<GroupModel[ ]>-NodeGroup Get(SearchGroups-request)-=»
--------- SendRequest(request, -Context.ConnectionAborted);

----- [Hub#ethodName(“group:create™)]

----- public-Task<GroupModels-NodeGroup Create(CreateGroup-request)-=»
--------- SendRequest(request, -Context.ConnectionAborted);

----- [Hub#ethodName(“group:update™}]

----- public-Task<ModelUpdate:-NodeGroup Update{UpdateGroup-request)-=3»
--------- SendRequest(request, -Context.ConnectionAborted);

----- [Hub#ethodName(“group:delete™}]

----- public-Task<Unit>-NodeGroup Delete(DeleteGroup-request)-=»
--------- SendRequest(request, -Context.Connectiondborted);

Ewkova 129: Microservice.RestApi mpotlekt, GroupHub.cs
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Mapakdtw BAEMOULE TWV KWELKA TIOU SNLOUPYEL onuela ekTéAeonG yLa thv texvoloyia HTTP Rest,
BAémoupue Sladopa onueia oTov KWdIKA Ta omoia eplypadouv KaAUTeEpA Thv KABE PEBOSO OTWC
“ProducesResponseType” autd xpnotwuornotovvtal otnv BLBALoBrkn Swagger.

Eniong PAémou e Stadopa avTkeipeva Ta omoila otov cUYKeKPLUEVO KwdLka Ba Staxwpioouv tnv kABe
UEBoSO ektéleonc.

H kAaon GroupController kdvel StaBéoipa OAa ta mopakaTw onpeio otnv dtevBuvon “v1/group”.
Xpnolgomnowwvtag tnv WLotnta tng texvoloyiag HTTP va €xoupie StadopeTikolg TUTOUG altnong
xwpiloupe tnv kaBe pEBodo oe pla avaloyn aitnon yia mapadetypa HTTPGET yivete n uéBodog mou
OTEAVEL TO avTiKeipevo SearchGroups yla va avalntnon os 0Aa ta Group evw HTTPGET(ID) yivete n
uéBodog n omola avalntei povo €va cuykekpévo Group emiong HTTPDELETE xpnoLOTOLELTOL VIO TNV
Staypadr evog Group kot akoAouBoU e TNV 8La AoyLkn yia OAeG TG peBOSoUG yla TG OUASEC, TIG
LETPNOELC, TA MOTlopATA KOL TOUG KOUBOUG.

- [ProducesResponseType(StatusCodes.Status48lUnauthorized
p yp
-[ProducesResponseType(StatusCodes. Status48@BadRequest, - Type-=-typeof (Error) )]
-public-class-GroupController-: -ApiController
1
----- [HttpGet]
----- [ProducesResponseType(StatusCodes. Status2860K, - Type -=-typeof (GroupModel[])}]
----- public-Task<IActionResulty-Get([FromQuery]-SearchGroups-request, -CancellationToken-token) -=»
--------- SendRequest(request, -token);
----- [HttpGet (" {id}")]
----- [ProducesResponseType(StatusCodes. Status2860K, - Type -=-typeof (GroupModel) ) ]
----- [ProeducesResponseType(StatusCodes. Status4@4NotFound, -Type -=-typeof(Error))]
----- public-Task<IActionResult»-Get(string-id,-CancellationToken-token)-=»
--------- SendRequest(new-FindGroup-{-Id-=-id-}, -token);
----- [HttpPost
----- [ProeducesResponseType(StatusCodes. Status201Created, - Type-=-typeof (Grouptodel) )]
----- public-Task<IActionResult»-Create([FromBody]-CreateGroup-request, -CancellationToken-token)-=2»
--------- sendCreateRequest(nameof (Get), -r-=>-new-{-id-=-r.Id-}, -request, -token);
----- [HttpPatch]
----- [ProeducesResponseType(StatusCodes. Status2080K, - Type -=-typeof (ModelUpdate))]
----- [ProeducesResponseType(StatusCodes. Status4@9Conflict, -Type-=-typeof(Error))]
----- public-Task<IActionResult>-Update([FromBody]-UpdateGroup-request, -CancellationToken-token) -=2
--------- SsendRequest(request, -token);
----- [HttpDelete]
----- [ProeducesResponseType(StatusCodes. Status2060K) ]
----- [ProducesResponseType(StatusCodes. Status4@4NotFound, -Type -=-typeof(Error))]
----- public-Task«<IActionResult>-Delete([FromBody]-DeleteGroup-request, -CancellationToken-token) -=2
--------- sendRequest(request, -token);
1

Ewova 130: Microservice.RestApi mpotlekt, GroupController.cs
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'OMwC¢ Kal TPLY UTIAPYXEL OPKETA TTAPOROLOG KWELKOG KaL YLa TOUG KOUBOUC KAl aUTO XApn oTnV KON
xprnon kwdwka aro tnv BLBALoBnkn pag Microservice.Core, To HdVo TIOU pog eVOLOPEPEL Elval N TEAKN
npooapuoyn Kwdika mou Ba epapUOCEL TNV ETUKOWVWVIA LETAEY TTEAGTN KoL SLAKOULOTH.

O mapakdtw Kwdikag xelpiletal eldomotroslc GroupCreated amo tnv BLPAL0ONKN MediatR.
XpnoLlgomnouwwvtag thv Bondntikn péBodo ShouldSend yvwpiloupe av éxoupe Eavaoteilel Tnv (Sla
eldonoinan av oxL el6omoloU e OAOUG TOUG GUVOESEUEVOUC TTIEAATEC OTO SLOKOWLOTH OTL éva Group
SnuoupynBnke.

- -public-Task-Handle(GroupCreated-notification, -CancellationToken-cancellationToken)

1

------ return-ShouldSend (3" group:create: {notification.Group.Id}", -notification.Group.ConcurrencyStamp)
---------- ?-hub.Clients.All.SendAsync("group:added”, -notification, -cancellationToken)

---------- :-Task.CompletedTask;

Ewkova 131: Microservice.RestApi mpot{ekt, GroupNotificationHandler.cs 1

O napakdtw Kwdkog xelpiletal etdonoirjoelg GroupUpdated amd tnv BLBAL0BNKkn MediatR. Av 6ev
£xoupe EavaoTellel autAv TNV eldomoinon eldomolovpe OAOUC Toug cuVOESEUEVOUG TIEAATEG OTOV
Slakoptotn otL €va Group €XeL evnuepwOEL.

-public-Task-Handle(Grouplpdated-notification, -CancellaticnToken-cancellationToken)

1

----- return-ShouldSend($"group:update: {notification.Group.Id}”, -notification.Group.ConcurrencyStamp)
--------- ?-hub.Clients.All.SendAsync("group:updated”, -notification, -cancellationToken)

--------- : -Task.CompletedTask;

¥

Ewkova 132: Microservice.RestApi mpotlekt, GroupNotificationHandler.cs 2

O napakatw Kwdkog xelpiletal etdonotrjoelg GroupDeleted amo tnv BLBAL0OAKN MediatR. Av Sgv
€xoupe otelheL autnyv tnVv eldomoinon swdonolovpe dAoug Toug cuvdeSeUEVOUG TIEAATEC OTOV
Slokoptotn Ot éva Group €xel StaypadBOei.

-public-Task-Handle(GroupDeleted -notification, -CancellationToken-cancellationToken)

1

----- return-Shouldsend(3"group:delete: {notification.Groupld}”, -notification.Rev)
--------- ?-hub.Clients.All.SendAsync (" group: removed” , -notification, -cancellationToken)
<+-------1-Task.CompletedTask;

Ewova 133: Microservice.RestApi npotlekt, GroupNotificationHandler.cs 3
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5.7: TIpotext Microservice.Worker

Mapakdtw BAEMoupe TIg puBuUioeL TIG omolec xpeldletal To mpotlekt Microservice.Worker. BAémoupe
OTL €XEL AVAYKN LOVO yla TV oUvdeaon Tou otnv Baon dedopévwy CouchDB.

1 -l Services:
+-CouchDb: - <The - couchdb-username; password;url-example-=>-admin;admin;http://localhost: 5984

Ewkova 134: Microservice.Worker mpotlekt, appsettings.yam!

To CUYKEKPLUEVO TIPOTLEKT UIMOPEL va ekteAeite kat «On Demand» &nAadn omote BENoupe peig va
umnoloyioel Ta Stadopa motiopata ya kabe Group.

To OUYKEKPLUEVO TTPOTLEKT €lval pLo epappoyr] KOVOOAAG TILO CUYKEKPLUEVA L UTtNPEeaia n omola
Eekva kal kaBe Sekamévte Aemta Oa ekteAel kwoLka 0 omoiog Ba umoAoyilel av éva Group TPEMEL Vol
£eKLVNOEL N VoL OTOATAOEL VOL TIOTILEL.

Mapakdtw BAEMOULE TOV KWSLKA 0 0Tolog eKTeAE(TE OTNV ap)XH| TNG UTtNpeoiag, BAEmoupe OTL
XPNoLUoToloUpE OAeg TIG Baotkég BLBALOBNKeg dnwg Microservice.Core, Microservice.Infrastructure kot
CoreHost. AnAwvovTtag Kal Tov KwdLKa 0 omolog Ba ekTeAe0TEL oav UTNPESLA LUE TNV YPAUUNA
AddHostedService<Worker>(). TéEhog ekteAoUpe tnv eviohr] RunCoreHostAsync tng BLRAL0BAKNG
CoreHost £10L Eeklvape TNV eKTEAEON Kal KaTaypadr tng epappoyng.

await-new-HostBuilder()
.ConfigureCoreHost{args)
- .ConfigureServices((context, -services) -=>

- - -yar-conf-=-context.Configuration;
-services. AddCoreHostServices();
-services. AddMicroserviceCore(cont);
-services. AddMicroserviceInfrastructure{cont);
-services.AddMemoryCache();
-services.Addsingleton<IIrrigator:(s-=»-s.GetRequiredservice<Worker>{)};

- --services.AddHostedService<Worker>(};

1)

LBuild()

.RunCoreHostAsync("Worker™});

1

Ewova 135: Microservice. Worker nipot{ekt, Program.cs
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H Baotkr uéBodog mou ekteleite KAOe Sekamévie Aemtad elval N MOPOKATW. XTNV APXN KOLTAWE TTAVTA AV
TIPETIEL VAL AKUPWOOULE TNV EKTEAECT LLOG LECO TOU QVTIKELUEVOU «stoppingToken» av val Tote dev
ekteEAOUUE KWOLKAL.

KaBe dopa otnv apxn Kataypadoupe OTL EEKLVITALE TOV UTTOAOYLOUO Kal dnuLloupyia moTiopoTog Kal
oTo TéAo¢ OtTL autn N Stadikacia tedeiwoe.

EvSlapeoa xpnolpomnolwvtag tnv Stemadn IGroupStore avaktdape 6Aa ta Group Ta onoia Sgv £(ouv Tov
Tumo “None” dnAadn €xouv pubuLoTel yia Kamolo ¢uTo.

JTNV CUVEXELO ONUELWVOULE TIG NUEPOUNVIEG OTLG omoleg Ba avalnTtriooUUE HETPROELS. To SLACTNLO TO
omolo SNULOUPYOUUE ELVOL OO TNV EMOUEVN NUEPA WG LA WA TILO TIPLV ATtd TNV OTLYU TNG
SnuLoupyiog tng. AuTO To KAVOUE yLa va ipaote oiyoupol O0tL Oa cupmepAdBOUUE KoL LETPHOELG TIOU
SnuoupynBnkav TNV WEO TIOU EUEIC KaTaypAPAE TNV WPA.

Metd ekteAwvtag thv péBodo Calculate yia kaBe Group dnuloupyoupe pia Alota KOPBwWVY MOTIoHATOC
KOLL TO Qv TIPETIEL VAL TOTIoOUV OTwG Ba SOUUE TILO UETA.

T€Aocg yla kaBe evtoAn mou umoAoyicape ektedol e tnv evtoAn Update mou Ba SoUpe mwg dnuovpyet
KOLVOUPLEC EVTOAEC TTOTIOMOTOG £LTE YL TNV EKKivNON £1TE YL TO OTAPATUA.

-public-async-Task-Irrigate{CancellationToken- stoppingToken)
----- if- (stoppingToken.IsCancellationRequested) -return;
----- logger.LogInformation("Irrigation-calculation-started");

----- var-groups-=-(await-groupStore.Searchinew(), -stoppingToken))
--------- JMhere(x-=»-x.Type-is-not-GroupType.Nonel;

----- var-start-=-DateTimeOffset.UtcMow. AddDays(1);
----- var-end-=-start.AddHours({-1).AddDays(-1);

----- var-actions-=-await-groups
--------- Select(group-=»-Calculate(group, -start, -end, -stoppingToken));

----- await-actions
--------- Select({action-=» -Update(action, -stoppingToken));

----- logger.LogInformation("Irrigation-calculation-ended™);

Ewkova 136: Microservice. Worker nipotlekt, Worker.cs 1
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H néBodog Calculate umoAoyilel yLo KB YKPOUTL av TTPETEL VAL EEKLVIOEL N VO OTAUOTIOEL TO TIOTLOUOL
KoL emiotpedel pia Alota pe ta ld Twv kOpPwv ot omoiot Ba AdBouv tnv eVIOAN KoL TNV EVTOAN 8La tnv

EVTOAN.

Zekvwvtag ovalnTtape Kabe KOUPBO yLa TO CUYKEKPLUEVO Group, LETA avalnTAUE OAEG TIC LETPHOELSG
oautol Tou Group xpnotpomnolwvtag ta Id Twv kOuPwv ol omolot eival KOUPBOL TTOU UETPNOEWVY KAL TLG
NUEPOUNVIEG TTOU paG £6woe 0 KWOLKAG TTOU KAAEL TNV EVTOAN auTH.

Y& mepintwon mou dev BpoUpe PETPHOELS EMLOTPEDOUE pLa adela Alota pe Tnv TN false. AAAwG otnv
OUVEXELQ UTIOAOYI{OULIE TOV LECW OPO TWV TEAEUTALWV UETPHOEWVY KAl avaAoya To TUTO Tou Group
anodoaciloupe av TMPEMEL VO TTIOTIOOUHE N OXL. TEAOG EMLOTPEPOUE TNV AloTa TWV KOUBWV TTou
noti{oupe e TNV EVTOAN TNV Omola UTtoAoyioapE.

-private-async-Task<(string[] -Ids, -bool-Status)>-Calculate(

----- GroupModel - group, -DateTimeOffset-start, -DateTimeOffset-end, -CancellationToken -token)
1

----- var-nodes-=-await-node5Store.Search(new()-{-Groupld-=-group.Id-}, -token};
----- var-measurements-=-await-measurementStore.SearchMany(

--------- cancellationToken: -token,

--------- request: -nodes

------------- .Where{n-=>-n.Type-==-NodeType.Measurement)

------------- .Select(n-=>-new-SearchMeasurements

............. {

................. MNodeId-=-n.Id,

................. Star‘tDatE - Starntr

................. EndDate -=-end

............. }:I .TC.!':'.'—FE'}:'E: :| :| ;

----- if-(measurements.Llength-==-8) -return- (Array.Empty<string>(), -false};
----- var-meisture-=-measurements.Average(m-=»-m.50ilMoisture);

----- var-status-=-group. Type -switch

..... {

--------- GroupType.Potatoes-=>-moisture-<=-58,

--------- _-=»-Talse

..... };

----- var-ids-=-nodes

--------- Jhere{n-=»-n.Type-==-NodeType.Irrigation)

--------- LSelect(x-=>-x.Id)

......... .ToArray();

----- return-(ids, -status);

1

Ewova 137: Microservice. Worker nipotlekt, Worker.cs 2



H nuéBodog Update déxetal pio Alota amo Id kat tnv katdotaon Toug SnAadn av mpenel n 6ev mpéneL va
Eekvrioouv va moti{ouv. Itnv apxn EAEYXOULE av OVTWG €XOUE pLa Alota amo Id av oxtL Sev ekteholpe
KWK,

Ma va amotp€YPoupe TNV SnULoupyLo CUVEXOUEVWY EVTOAWY Ba SOUUE OTL KoL 0TNV apXr SNULOUPYOULE
OTNV TPOCWPLVA KVAUN TLG TEAeUTOLEC EVTOAEC TTOU OTEIAOUE YLl KABE €vav KOUPBO, N MPWTN EVIOAN TTOU
ekteAoU e dnuioupyel tnv petaPAntn “tocache” n omola neptéxel OAa ta Id ta omola Sev €xoupe
UTIOAOYLOEL TL TTPEMEL VA KAVOUV. ITNV CUVEXELA yLo KABE KOUBO o omoiog dev eival otnv Alota “tocache”
TOU omoliou N TN “status” eival SLadopeTIkr Ao AUTAV TOU UTTOAOYLoAUE SNULOUPYOULE HLO VEQ
EVTOAN TOTIOMOTOG, av n T “status” elvat “true” téte n evioAn Ba elval “Start” aAAwwg Ba eival “Stop”
QUTAV TNV €VTOAN TNV amobnkevou e o€ Lo Alota.

MNna kaBe Id mov eival otnv Aiota “tocache” Snuoupyol e TTAAL pLa avaAoyn eVToAn yla To “status”.
METKA amoBnkelope otnv mpoowpLvr LvApn yla kabe Id tnv Tun “status” kat emiotpédoupe miow Eva
avtikelpevo Task to omoio oAokAnpwvete 6tav SnuoupynBouv OAEG oL EVTOAEC TTOU SNULOUPYHOAUE.

-private-async-Task-Update((string[]-Ids, -bool-status)-action, -CancellationToken-token)
al

----- var-(ids, -status)-=-action;

----- if-(ids.Length-==-8)-return;

----- var-tocache-=-ids.where(id-=>-cache.TryGetValue(id, -out-_)-is-false).ToHashset();
----- var-cachedTask-=-Task.Run(async-()-=>-await-ids

--------- .Where(id-=»-tocache.Contains(id)-is-false)

--------- Jdhere(id-=»-cache.Get<bool>(id) - !=-status)

--------- .Select(id-=>-irrigationStore.Create(

--------- cancellationToken: -token,

--------- request:-new()

......... {

------------- IssuedAt-=-DateTimeOffset. UtcNow,

............. NDdEId'='id,

------------- Type-=-status-?-IrrigationType.Start-:-IrrigationType.Stop
--------- )s

----- var-notCachedTask-=-Task.Run(async-()-=>-await-tocache

--------- .Select(id-=>-irrigationStore.Create(

--------- cancellationTeken: - token,

--------- request:-new()

......... {

------------- IssuedAt-=-DateTimeOffset.UtcNow,

............. NDdEId'='id,

------------- Type-=-status-?-IrrigationType.Start-:-IrrigationType.Stop
--------- ONE

----- foreach-(var-id-in-ids)

..... {

--------- Cache(id, -status);

..... }

----- await-Task.WhenAll(cachedTask, -notCachedTask);

-}

Ewkova 138: Microservice. Worker nipotlekt, Worker.cs 3
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T€Aoc n evioAr ExecuteAsync eival n evioAr Tou ekteAeite otav n edappoyn Hag EeKva. ITnv apyn
OVOKTAHE OAOUC TOUC KOPBOUC TTOU £XOUUE SNULOUPYNOEL KAl yLo. KAOE KOUPBO OVAKTAUE TIG TEAEUTALES
EVTOAEG MOTIOMATOC TIOU ELXE YLOL TLG ETITA TIPONYOUEVEG LEPEC.

Metd pAtpapou e kaBe evtoAr dnploupywvtog “Groups” anod kabe evioAn xpnolomnolwvtag Tto Id tou
KOUBOU yLa Tov omoio dnuoupyndnke, EEpovtag OTL €ival KATAVEUNUEVEC XPOVOAOYLKA YWWPL{OUE OTTH
N MPWTN EVIOAN £lval n 1o mpododatn yla auTo Kal EMAEYOUUE TNV TPWTN, TEAOG LETOTPETIOULE TIC
EVTOAEG oTOo TeAeuTaio TOUG “status” dnAadn “true” av n evioAn nrav “Start” aAwg “false”.

MNa kaBe “status” mou umoAoyioape To aMOBNKEVOUUE OTNV TIPOCWPLVI LVAUN.

TEAOG EKTEAOUIE PLal EVTOAN TTOTIOMOTOG Kol EEKWVAE £va aVTIKEIPEVO “timer” To omoio kABe Sekarmévte
Aemtd Ba ektedel tnv néBodo Irrigate. MNa va punv kAeioetl n ebappoyn Lag to emotpédoupe Eva
avtikelpevo Task to omoio Ba oAokAnpwOel katl Ba onuavel To TEAOG TNG EKTEAEONC LA OTOV TO
“stoppingToken” oTAUATACEL TO QVTIKELLEVO “timer” TTou XPNOLUOTIOLOV LE.

-protected -override-async-Task-Executefsync(CancellationToken - stoppingToken)
1

----- var-nodes-=-await-nodeStore.Search(new(), -stoppingToken);
----- var-irrigations-=-await-irrigationStore.SearchMany(

--------- cancellationToken: - stoppingToken,

--------- request:-nodes

------------- .Where(n-=»>-n.Type-==-NodeType.Irrigation)
------------- .Select(n-=»-new-SearchIrrigations

............. {

................. NodeId-=-n.Id,

----------------- StartDate-=-DateTimeOffset. HcNow. AddDays (1),
----------------- EndDate-=-DateTimeOffset.UtcNow.AddDays(-8)
............. },:llTCJ-'_\-._.-.-a.y.t::l:li

----- var-statuses-=-irrigations

--------- LGroupBy (1-=»-1.Nodeld)

--------- Select(i-=»-1i.First())

--------- Select(i-=»-(i.Modeld, -i.Type-==-IrrigaticnType.Start));
----- foreach- (var-(id, -status}-in-statuses)

..... {

--------- Cache(id, -status);

..... },

----- Observable.FromAsync(Irrigate).Subscribe(stoppingToken);
----- interval.Subscribe(

--------- token: - stoppingToken,

--------- onlext:-t-=»-Observable.FromAsync(Irrigate).5ubscribe(stoppingToken));
----- awalt-interval.ToTask(stoppingToken);

¥

Ewova 139: Microservice.Worker nipot{ekt, Worker.cs 4
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Mapakdtw BAEMOUE TOV KWSLKA TTIOU KTEAELTE TIpLV TNV eVTOAn ExecuteAsync, kal n omoia Snuoupyet
To avtikeipevo “Timer”. H mepiodoc tnv omoia XxpnoLOTOoLEL AUTO TO AVTIKELUEVO UMopEel var puBuLoTEl
amno TG pubuioelg appsettings.yaml o€ mepintwon mou dev €xeL pubpLLOTEL TNV TIPO TOMOBETOU UE OTA
Sekamévte AETTA VW KaTtaypAadoupe Kal TV nepiodo tnv omola Ba xpnolponolel n epapuoyr Hag.

-public-Worker{ILogger<Worker:>-logger,
----- INodeStore-nodeStore,

----- IGroupSstore - groupstore,

----- IIrrigationStore-irrigationStore,
----- IMeasurementStore-measurementsStore,
----- IMemocryCache-cache,

----- IConfiguration-configuration)

"

----- this.logger-=-logger;

----- this.nodeStore -=-nodestore;

----- this.groupStore-=-groupStore;

----- this.irrigationStore-=-irrigationStore;

----- this.measurementStore -=-measurementstore;

----- this.cache-=-cache;

----- var-period-=-configuration.GetValue("period”, -15);

----- interval-=-0Observable.Interval({TimeSpan.FromMinutes (period));
----- logger.LogInformation("Period-set-to- '{pericd}'", -pericd};
1

Ewkéva 140: Microservice. Worker nipotlekt, Worker.cs 5

XpNoLUOTIOLWVTAG OAO Ta TTapamavw kKatadEpape va SnUloupynooupe Ty Aettoupyia n omoia odnyetl
TO AUTOUATO TTOTIOU.

To 1o onuavtikd amd 6Aa eivat 6tL xapn otnv xprnon tg Baong dedopévwy CouchDB n edoappoyn pHog
Sev xeplalete va KaAEoeL kKamola AAAN untnpecia n MOAAEC AV AVOYKAOTOUE VO TPEXOUUE TIOPOTTAVW
omo £vav SLAKOULOTH yLa Toug KOpPBouc, avtiBetog anAd Snuloupyel véa avtikeipeva otnv Bdaon
SebouEVWV KaL QUTH LE TN OELPA TNG EVNUEPWVEL OTIOLO SLAKOULOTEL £XEL INTAOEL VA EVNEPWVETE yLOL
QUTA TOL VEX QVTLKE(PEVA OTWG ELSAE OTL KAVOULE 0€ OAOL TO TTAPATIAVW TIPOTLEKT.
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6: IETOXEAIAA ATAXEIPHXHX

Ma tnv .otooeAiba dlaxeiplong xpnolponoloUue oav Baon tnv Bactkn BLBAL0ONKN Microservice kot
Snuoupyol e pLa BLBALOBNKN BAon kol TV LBLA TNV LotoceAida.

6.1: BiAoOnim Ul

Kat edw ouveyiloupe pe kaBe pakeho yla KABe onUavTiko onpeio tng edpappoyng pog. Eowtepka kabe
dakelog mepLexet dakéloug Services kal ViewModels.

4 J[ce] LI

«w Dependencies
Common
Group
MNode

B
B
P
P
P & € Dependencylnjection.cs

- I - I - I - R - ]

ml')'] FodyWeavers.xml

Ewova 141: Ul mpotlekt

XPNOLUOTIOLWVTAG Ta TTAPAKATW Kowd otolxeia tou pakédov Common Ba SoUpe mwg xtiocope pia faon
otV omoila YypAPOUHE LOVO KWSLKA YLa TNV XPHON HOC XPNOLLOTIOLWVTAG LEPLKA KOLVA XOPOKTNPLOTIKA.

Mo ONUAVTLIKO OUWG Elval WG SNULOUPYNCAE KWSLKO 0 OTtolog UMopEl va xpnotpomnotnBel yia va tnv
enitevén dnuloupyiag onoladnmnote epapUOYAG.

AUTEG oL edpappoyEg Ba prmopoloave va eival ylo KOVoOAa, ULa LotooeAida onwe Oa SoU e TIo PETA, Yo
Windows, yla Android f kat 10S. Onou xpnotpomnololpe kwdika CH kot dotnet yia tnv Snuloupyla pLag
edappoyng UopoU e va KAVOULLE XPHOoN TNG CUYKEKPLUEVNG BLBALOBNAKNG akoAouBwvTag TIG apXES
Snuoupylag epappoyng MVVM [46].

4 & Common

d g Services

P & ¢ HubService.cs

45 ViewModels
P & € HomeViewModel.cs
c# Bvents.cs
c# RxViewModel.cs
c# SearchOptions.cs

=
By m

Ewova 142: Ul npotlekt, @akedoc Common

103



H mo Baowkn pag kAdon eivat n HubService, kal autd 8LotL auth Staxelpiletal tnv cUvdeon e Tov
SlakouoTn pag péow tng BLBAL0BNAKNG SignalR. Mépa amd tnv Slaxelploth TnG ouvdeong eival umeuBuvn
KOLL YLOL TNV OTTOOTOAN OAWV TWV ALTHOEWY OTOV SLAKOULOTH.

H mapakdtw ewkova Sgixvel To aviikeipevo cUvOeang To omoio n Stk pag KAaon TUAiyeL yla va
ETUTUXOUE TIC TIAPATIAVW ATIALTAOELG, SVEL Evav TPOTIO yLa VoL TTOPOKOAOUBOULE TNV KATAOTOON TG
oUVOEDELC eV SLOBETOUE KAl OVTLKEILLEVA OTO OTIOlal ITOPOUE VA KAVOUE «Subscribe» yla va
EKTEAELTE OUYKEKPLUEVOC KWELKAC YLo TO KABE cupupav.

-private-HubConnection-Hub-{-get; -}
-public-HubConnectionState -State-=»-Hub.S5tate;
-public-I0bservable<Excepticns-WhenDisconnected-{-get; -}
-puhlic-iﬁbse*uable{fxcep:icn>-whenRecannecting-{-get;-}

-public-I0bservable<strings -WhenReconnected-{-get; -}

Ewkova 143: Ul mpotlekt, HubService.cs 1

Mapakdtw BAEMOUE TOV KWSLKA TTIOU EEKLVA TNV oUVEECH LaG 0TO SLAKOWLOTH. 2 TIEPUTTWON TOU h
oUvdeon bev eival otn katdotoon «AlocuvSedepévn» Sev XEPLATETE Vo EKTEAEGOUNE KWOKA adoU N
Ba elpaote ouvdedepévol n Ba mpoomaboupe va emavacuvdsBoU e,

Av gipaote anoouvdedepévn dnuoacteloupe éva cupBayv OtL Eekvoape TNV cUvEean, eKTEAOULE TOV
Kwdka mou Ba dnuoupynoel Tn olVEeoN TG ePAPUOYNG LOG LE TOV SLOUKOULOTI KOl TEAOG
Snuootevoupe €va cupPAv OTL elpaote cuvOeSEUEVOL OTOV SLAKOULOTH.

-public-async-Task-Connectisync(CancellationToken-token-=-default)

1

----- if- (Hub.State- !=-HubConnectionState.Disconnected) -return;
-Events.Publish{HubConnecticnState.Connecting);

----- await-Hub.StartAsync(token);
-Events.Publish{HubConnecticnState.Connected);

'}

Ewova 144: Ul mpotlekt, HubService.cs 2
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Otav dnuoupyoupe TNV KAAon auth xpelalopoote TNV cuvdeon mou Ba Tulifoupe yla va SwaoeL tnv
AelToupyKoTNTA TTOU €MIBUpOUE. AdoU yivel autd SnAwvoupe kwdLka o omoiog Ba ekteleite dtav n
ouvdeon £xeL KAIOEL, aUTOG 0 KWOLKOG TIEPLUEVEL TIEVTE SEUTEPOAENTA KAl LETPA EEKLVA TNV OUVEEDN amd
™V apxn. Metd petatpémou e OAa Ta cupPavta ota avtiotolya avtikeipeva IObservable mou sidaype

TUO TIPLV.

TéAog SnAwvou e kwdika o omoiog Ba ekteleite yia kaBs cuppav, autol ol KWSLKEG oA Snuoctlebouv
o€ 0AOKANpPN TNV edpapuoyn TNV KATACTACH TG oUVEEDNG.

-public-HubService(HubConnection-hub)

{

----- Hub -=-hub;

----- Hub.Closed-+=-async-(arg) -=»

..... {

--------- await-Task.Delay(5008);

--------- await-Connectasync();

..... };

----- WhenDisconnected-=-0Observable.FromEvent<Func<Exception, -Task>, -Exception>(
--------- converter-=»-args-=%-{-converter(args); -return-Task.CompletedTask; -},
--------- handler-=»-Hub.Closed -+=-handler,

--------- handler-=>-Hub.Closed--=-handler};

----- WhenReconnecting-=-0Observable.FromEvent<Func<Exception, -Task>, -Exception>(
--------- converter-=>-args-=»-{ converter(args); return-Task.CompletedTask; -},
--------- handler-=»-Hub.Reconnecting -+=-handler,

--------- handler-=»-Hub.Reconnecting--=-handler);

----- WhenReconnected-=-0Observable.FromEvent<Func<string, - Task:, -strings(

--------- converter-=»-args-=»-{ converter(args); return-Task.CompletedTask; -},
--------- handler-=»>-Hub.Reconnected-+=-handler,

--------- handler-=»-Hub.Reconnected- -=-handler);

----- WhenReconnecting.Subscribe(ex-=»-Events.Publish(HubConnecticnState.Reconnecting));
----- WhenReconnected. Subscribe{ex-=»-Events.Publish{HubConnectionState.Connected));
----- WhenDisconnected.Subscribe(ex-=»-Events.Publish(HubConnectionState.Disconnected));
1

Ewkova 1452:Ul mpotlekt, HubService.cs 3

O mapakatw KWKog emitpémnel Tnv SnAwon pebddwv ol omoieg Ba ekteAeotolV Ao Tov SLAKOWULOTA
otov meAdtn. Aéxetat pebddouc mou AapBAavouy Lovo €va avilkelpevo oav eicodo, mapoAo mou n
ouvSeon umootnpllel MOPAMAVW AVTIKELLEVO £XOUpE SOUNOEL TNV EPappOyr] LE TETOLO TPOTIO TTOU POVO
pe éva poc apkel Adyo TN Xpriong attnoswv Kal etdonotijoewv tng BLBAL0ONKN¢ MediatR.

-public-woid-0n<T1>{string-methodName, -Action<T1l>-handler)-=»
----- Hub.On{methodName, -handler);

Ewkova 1463: Ul mpotlekt, HubService.cs 4
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H napakatw péBodog eival n LEBoSoG e TNV omolo OTEAVOUE ALTAOEL OTOV SLOKOMLOTH. AEXETAL LA
attnon kal divel miow £va avtikeipevo Result To omolo n Ba mepLEXeL TNV amavtnon n Bo epLEXEL Eva

odaipua.

Mpwv yivel n amootoAn yla KaBe aitnon yivete o €éAeyxog tng olvdeong os évav while Bpoyxo. Av n
oUv8eon Sev eival og KATAOTAON «ZUVEESEUEVN» TOTE TEPLUEVOUUE ULOO SEUTEPOAETTTO, AAALWE O

KWOLKAG EKTEAE(TE.

Mpwv ekteleotel 0 KwdLKAC otn cUvdean PAENMOUE Lo KABUOTEPNGON EVOC SEUTEPOAETITOU QUTO EYLVE

yla tTnv ok dtadopwv otolxelwv oto ypadiko meptBaAlov kat Ba Siaypadtel oTnv Kavovikr €kdoaon.

TEAoG 0 KwdLKaG ekteleite og €va pmAok Try Catch omou av untapéel onolodnmote opaipoa Ba To
Xelplotel n uéBodog ExceptionHandler n omola Ba emiotpeetl To avaloyo avtikeipevo Error.

-public-async-Task<Result<TResponser>-SendAsync{TResponse>(

----- string-methodName, - IRequest{TResponse>-request, -CancellaticnToken - token-=-default)
Al

----- while- (Hub.State- !=-HubConnectionState.Connected) -await- Task.Delay (588, -token);
..... tFI}"

..... {

--------- await-Task.Delay (1088, - token);

--------- return-await-Hub.InvokeAsync<TResponser({methodName, - request, -token);

..... }.,

----- catch- (Exception-ex)

..... {

--------- return-ExceptionHandler(ex);

..... },

1

Ewkova 147: Ul mpotlekt, HubService.cs 5

H ouykekpluévn néBodog ehéyxel av to C#f odaApa mponABe amod tov Slakoutoth, av vat Pdayvel va St
ov £xou e TomoB£TNON £va avTLKEipevo Error HECOl 0TO VU LA TO OTOL0 TO TooBeTOUE UETA TOV
XOPAKTAPO «~». AV val EMLOTPEDEL AUTO TO AVTLKEIPEVO OAALWG SNnULoUpYEL Eva KALVOUPYLO UE TO
OUYKEKPLUEVO prvupa pe Titho «Unknown Error».

-protected-static-Error-ExceptionHandler(Excepticn-exception)-=>-exception-switch

----- HubException-{-Message: -var-msg-}-=>-msg.Contains('~")
------------- ?-JsonSerializer.Deserialize<Error>(msg.Split( '~")[1])!
------------- :-new-Error(title: -"Dashboard-Hub-error”, -detail: -msg, -status: -exception.HResult),

----- _-=r-new-Error(title:-"Unknown-Error”, -detail: -exception.Message, -status: -exception.HResult)

Ewova 148: Ul mpotlekt, HubService.cs 6
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‘Eva mapadetypa xprong tou kwdika HubService eivat otnv kAdon GroupService n omolia tnv
XPNOLOTIOLEL yLa VoL OTEAVEL TLG SLKEG TIG EVIOAEC OTOV SLoKoULoTH. To (610 KAVAE KAl YLa TO
NodeService.

Jtnv eikova PAEmoupe TNV KAAon GroupService n omola amAd xepLalete To avtikeipevo HubService yla
VO OTEIAEL CUYKEKPLUEVEC ALTAOELG KAL VO SLAXELPLOTEL ELOOTIOLOELG OXETIKEG LLE TOL OVTLKE(HEVa Group.

Xpnotlpomnowwvtag thv BLBALoBrnkn DynamicData [51] SnuloupyoU e Eva avTikeipevo To omolo Ba
amnoBnkelel mpoowplva OAa ta Group. OAa ta Group Ba evnuepwvovTal avAAoya UE TLG ELOOTIOLNCELG
Tiou AapBavoupe amd Tov SlakoULoTh evw pag Sivel tnv duvatotnta va ekppAlou e AUTEC TIC AAAQYEG
oto ypadikd pag neptBdarlov adou n BLBAL0BNKN eival pépog tng ReactiveUl kat BonBa otnv opaAn
ouvdeon g TeEXVIKAG MVVM Kal Twv Se50UEVwY amod onoLladnmote mnyn.

AnAwvoupe kaAwvtag tny LEBodo «On» pLa pEBodo yla kaBe miBavn eldomoinon. Ztig pebddoug mou
SnAwoope amAd ekteAoUE TNV avAAoyn EVIOAN OTNV TINYA TNV OMOL0L KPATAE OTNV LVAN KAL QUTH UE
NV oelpd NG Ba petadEpel T avaloyeg aAlayEg.

-private-bool-trylLoad-=-true;

-private-readonly-ScurceCache<GroupModel, -string>-_groups-=-new(group-=>-group.Id};
-private-readonly-HubService-hub;

-public-GroupService(HubService-hub)

1

----- hub.0On<GroupCreated>("group: added", - GroupAdded);
----- hub.0On<GroupUpdated>(“"group:updated”, -GroupUpdated);
----- hub.0On<Groupbeleted>("group: removed”, -GroupRemoved) ;
----- this.hub-=-hub;

1

-/ {f-<inheritdoc/>

-puhlic-IEnuwe*abLE<E’cupﬂcdel>-Cache[::

-private-void-GroupAdded(GroupCreated -notification) -=>
----- _groups.AddOrUpdate(notification.Group);

-private-void-GroupUpdated(GroupUpdated-notification)-=»
----- _groups.AddOrUpdate(notification.Group);

-private-void-GroupRemoved (GroupDeleted-notification)-=»
----- _groups.Removekey(notification.GroupId);

Ewova 149: Ul mpotlekt, GroupService.cs 1
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H nuéBodog Connect xpnolpormnoleital ylo tTnv oUvSeon Hag e Thv Alota Tnv omola KpATAUE OTNY UVAUN.
H Alota pog otéAvel aAAayEG, £TOL KAVOVTOC XpHon auTng tng peBodou pmopol e va AdPfoupe OAa Ta
QVTIKELPEVA Group Kol Vo GUVEXICOUHE va AQBAVOULE EVNUEPWOELG OXETIKA E QUTA VW AapBAavoupe
EVNUEPWOELG O€ TIEPLMTWON TIOU YIVEL Lo TPooBKN N Kot adaipeon amo tnv Alota.

XpnoLyomnoloupe thv PetaBAntn “tryLoad” n omola av eival “true” Ba mpoonadroel va poptwaoet yla
mpwtn dopd OAa TO AVTIKEUEVA Group £TOL WOTE VA TOL £XOULE 0TNV AloTa pag. € epimTwon
omoladnmnote anotuyiag Oétoupe tnv petapAntn o kataotaon “false” yla va ava mpoonabrooupe tnv
enopevn dpopa.

f//-<inheritdoc/>
-public-I0bservable<IChangeSet<GroupModel, - string»>-Connect(Func<GroupModel, -bool>? -predicate-=-null)
{
----- if- (trylLoad)
..... {
--------- tryload-=-false;
--------- _-=-Task.Run{async-()-=>
......... {
------------- var-result-=-await-Search(new());
------------ esult.switch(
----------------- s-=» _groups.EditDiff(s, -static-(1l, r) =»-1.Id-==-r.Id),
................. a-=3
................. {
--------------------- Conscle.WriteLine(e);
..................... tr‘yLDad-=-tr‘ue;
................. }j;
""""" E
..... }
----- return-_groups.Connect(predicate);
T

Ewkova 150: Ul mpotlekt, GroupService.cs 2

H néBodog Watch kdvel tnv 8Ld Asttoupyia pe tnv wEBodo Connect povo mou avti va AapBavoupe
eldomnolnoelg alhayng yta oAokAnpn tnv Alota AdapBavoupe L6OTOLROELG LOVO YL VA CUYKEKPLUEVO
ovtikelpevo péoa otnv Aiota.

/-<inheritdoc/>

--public-I0bservable<GroupModels -Watch(string-id)-=>
------ _groups.Watchvalue(id);

Ewova 151: Ul mpot{ekt, GroupService.cs 3
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H nuéBodog Get dppovrilel va poptwaoel To omolodnmote Group amod Tnv Alota pog, av autr gv To £XeL
TOTE MPOOTOOEL VO TO OVAKTHOEL OO TOV SLOKOULOTH, TIPLV EMLOTPEYPEL TO amotéAeopa Result n 1dua n
UEB0S0G SokLpAleL va SeL av ELXOUE EVOl ETIITUXEC ATTOTEAECHA, OTNV EPITTTWON aUTH Ba KAVEL
gloywpnon tou Group otnv Alota pog aAAlwg Ba kataxwpnoel To odhAApa Kot LeTd Oa emoTpEPeL TO
amotéAsopa Result.

-/ /7 -«<inheritdoc/>

- -public-async-ValueTask<Result<GroupModels»-Get(string-id)

------ var-lookup-=-_groups.Lockup(id});

------ if - (lockup.HasValue) -return-lookup.Value;

------ var-result-=-await-hub.SendAsync{"group:get™, -new-FindGroup(id));
------ result.Switch(

.......... s-=3>-_groups.AddOrUpdate(s),

---------- e-=»-Conscle.WriteLine(e)};

------ return-result;

Ewkova 152: Ul mpotlekt, GroupService.cs 4

OL emopeveg néBodol ekteAouvTal ameuBeiog oTov SLAKOULOTH, HLOG Kot N avalnTnon MPETEL va
niepthaBaivel OAa Ta ykpouT, evw av SnuloupynBel, evnuepwBel n kat StaypadOet pe emituyia éva
Group o Stakoplotrg Ba pog evnuepwaoel Kat ol pEBodol mou SnAwoape otnv apyn Ba ekteAectolV Kal
Ba SLaxelploTouy To avaAoyo cupPav.

{7 -<inheritdoc/ >

-public-Task<Result<GroupModel[]»>-Search(SearchGroups-request)-=»
------ hub.Sendasync("group:search™, -request);

{ff-<inheritdoc/>

-public-Task<Result<GroupModel>>-Create(CreateGroup-request) -=2
------ hub.Sendasync("group:create™, -request);

{ff-<inheritdoc/>

-public-Task<Result<ModelUpdates>-Update(UpdateGroup- request) -=>
------ hub.Sendasync("group:update™, -request);

{ff-<inheritdoc/>

-public-Task<Result<Unit>>-Delete(DeleteGroup-request)-=2
------ hub.sendasync("group:delete”, -request);

Ewova 153: Ul mpot{ekt, GroupService.cs 5
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TéAog onotadnmote edappoyn yla va eketahAeutel Tnv Baotkn BLBALOONRKN TIPEMEL HOVO va KaAEDEL
v uébodo AddUI, autr Ba dppovrtioel va SnAwoel Ta amapaitnta Services kat ViewModels.

+---public-static-IServiceCollection-AddUI(this-IServiceCollecticn-services, -IConfTiguration-configuration)

"""" /f-Add-services

-------- services.AddSingleton<HubService»();

-------- services.AddSingleton<IGroupService, -GroupService>();
-------- services.Add5ingleton<INodeService, -NodeService>();

-------- /- Add -vViewModels
-------- services.AddScoped<HomeViewModel>();

-------- return-services;

Ewkova 154: Ul mpotlekt, Dependencylnjection.cs

6.1: ITpotlext UlL.Web

2TN MapakAaTw £lKOva BAEmoupe éva pépog tou potlekt UL.Web, mapopolo pe 0Aa ta aAld o pakehog
Common SLaB£Tel OtTL XpelalOUaoTE yLo va SNULOUPYNCOUUE TNV edpapuoyn He pakeAoug OTIwG Tou
Group va SLaBEToUV HOVO T AmapaitnTa EpYOAELQ VIO TO CUYKEKPLUEVO QVTIKEIHEVO.

I Commaon

[
-H]

AppComponents
& [#] Header.razor
& [#] Main.razor
4 § Components
& ErrorCormponent.razor
& [2] LoginDisplay.razor
& RedirectToLogin.razor
4 § Layouts
& [2] |dentitylayout.razor
& [2] MainLayout.razor
F I Pages
& [#] Authentication.razor
& [#] Index.razor
_imports.razor

-

4§ Group
4§ Components
] CreateGroupForm.razor
] DeleteGroupForm.razor
] UpdateGroupForm.razor
4 g Pages
] Group.razor
_imports.razor

-}

Ewkova 155: Ul.Web npotlekt
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MNapakdtw BAEMouE TG puBuioslg TG StadkTuakng pag edapuoyns. AuTtéG ol pubuioelg poptwvovtal
padl ue tnv edapuoyn Hag autopata Kot epthapBavouyv:

o OAec tg pubpuioelg tavtonotoelg «OpeniD»
e Tnv &levBuvon tTou dlakopuoth RestAPI.

1 Sh
2 =+ -"0penId”:-{
3 t-r-"ClientId":-"blazor™,
= -"Authority”:-"<The-full-url-of-the-identity-services",
5 -"PostlogoutRedirectUri™: - "<The-url-of -this-app:",
6 -+ -"ResponseType”: -"code”,
7 -+ -"ResponseMode™: - "query”,
g r-+-"DefaultScopes™:-[-"roles™-]
9 “}:
18 - -"Services™:-{
11 rer-"ApiTe -"<The-full-url-of -the-rest-api-services”
12 i1
13 b

Ewkova 156: Ul.Web ripotlekt, appsettings.json

Mapakdtw BAEMOUNE WG KAl 0TV ebapUoyn Tautonoinong Pacikd aviikeipeva Blazor. To avtikelpevo
CascadingAuthenticationState kdvel StaB€oiun TV KATAOTOCN TAUTOMOLNGNE TOU XPHOTN, TO
avtikelpevo Router ¢ppovrilel va dopTwvel avaAloyeg oA OTav TTEPLNYOULAOTE O€ QUTEG. OTav N
oeliba Bpebeil Ba deifel OTL €xel péoa To avtikeipevo Found oTo OOl KOLTAE TO OTOLXELD
TOUTOTIOLNOELG TOU XPAOTN Kal N Tov KateuBUvou e otnv oeAiba TAUTOTIOLROELG N Tou Seiyvoupe Eva
MAVULa OTL Sev €xel Sikalwpa va deL autnv tn oeAida. Av n oehida dev Bpebel deiyvel To avtikeipevo
NotFound to omoio Seiyvel éva pRvupa OtL n oeAiba mou avalntape dev BpEOnke.

-l<CascadingAuthenticationState:
-] - - - - <Router - AppAssembly="typeof (MainLayout).Assembly">
EREEEEEEEE <Found - Context="routeData">
EEEEEEEEEEEEE <AuthorizeRouteView-RouteData="routeData" -DefaultLayout="typeof(MainLayout)™>
CEEEEREEES EEEEERS <NotAuthorized:>
-------------------- @if - {context.User.Identity-is-{-IsAuthenticated:-false-})

puy PR S S {
------------------------ <RedirectTolLogin-/>
.................... }

.................... ElSE

p U R {

EEREEEEEEEEERE EEEE EEES <LayoutView- Layout="typeof (Identitylayout)">
---------------------------- <p>You-are-not-authorized-to-access-this-resource.</p>
------------------------ </ LayoutView:

.................... }

---------------- </NotAuthorized:
------------ </AuthorizeRouteView:
-------- </Found:
EEEEEE R <NotFound:
------------ <p>Sorry, -there's-nothing-at-this-address.</p>
-------- </NotFound>
+---</Router:
</CascadingAuthenticationStatex

Ewkova 157: Ul.Web npotlekt, App.razor

111



O mapakATw KWLKOG elval o TpwTtog tou ekTeAel n edpappoyn pag nplv deifel kamolo ypadikd otolyeio.

ESw dnAwvoupe «kKAAOEL» TTou Ba XpNOLUOTIOLOOU UE LETA VW KATELBUVOULE TNV edapuoyn va
QVTLKOTOOTAOEL €va avtikeipevo “app” tng HTML pe tov kwdika mou idape mapandavw.

210 TéAog TNC £lkOvVag BAEMoupE OTL puBuiloupe tnv cuvdeon SignalR pe thv puBULoN “API” evw Ta
TauTtoxpova puBbuiloupe va KAVEL QUTOMATA EMAVACUVEECH Kal va OTEAVEL O KABe prvupa to “token”
TauTtomnoinong Tou xprotn.

- -var-builder-=-WebfAssemblyHostBuilder.CreateDefault(args);
- -builder.RootComponents.Add<App=("app™};

--var-services-=-builder.Services;
- -var-configuration-=-builder.Configuration;

- -services.AddCorebeb();
- -services.AddUI{configuration);

--services

...... .Addsingleton< >{sp-=>-new-HubConnectionBuilder()

------ JWithUrl({new-Uri{Path.Combine{configuration.GetService("api™), -"vl/dashboard™}), -options-=>»
...... {

---------- options.AccessTokenProvider-=-async-()-=»

.......... {

-------------- var-provider-=-sp.CreateScope().ServiceProvider.GetRequiredService<IAccessTokenProvider>();
-------------- var-result-=-await-provider.RequesticcessToken();

-------------- AccessToken-token;

--------------- while- {!result.TryGetToken({out-token})

.............. {

------------------ Conscle.Writeline{"Getting-token™);

------------------ await-Task.Delay(2068);

------------------ result-=-await-provider.RequestAccessToken();

.............. }

-------------- return-token.Value;

.......... };

------ )

------ JithAutomaticReconnect()

...... LBuild());

Ewkova 158: Ul.Web npotlekt, Program.cs 1

Mapakdtw Ye TV EVIOAN autr doptwvoupe tne pubuioslc “OpenlID” otnv BLBALOBMKN TAUTOMOLNCELG
KOl TLG B£TOUE OTL 0 pOAOG VO Xpriotn Bploketal oto KAeLSL “role”. Eoti n BLBALOBKN TOUTOMOLNOELG
£xeL puBbuotel koL E£peL WG val SLAXELPLOTEL TNV TAUTOMOLNGN TOU XPHoTh HOG.

--services.AddOidcAuthentication(options-=>
-
------ options.UserOptions.RoleClaim-=-"role™;
""" //-Note: -response_mode=fragment-is-the-best-option-for-a-SPA. -Unfortunately, -the-Blazor-WASM
""" //-authentication-stack-is-impacted-by-a-bug-that-prevents-it-from-correctly-extracting

------ [/ -authorization-error-responses-(e.g-error=access_denied-responses)-from-the-URL-fragment.
------ f/-For-more-information-about-this-bug, -visit-https://github.com/dotnet/aspnetcore/issues/28344.
------ configuration.Bind("OpenId”, -options.ProviderOptions);

1)

--return-builder.Build().RunAsync();

Ewova 159: Ul.Web npotlekt, Program.cs 2
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Mapakdtw BAEMOUE TOV KWSLKA yLa TNV Udpa TN epappoyrg mou SLaBETeL €va KOUUTL yLa emLOTpod)
otnv apxLkn ogAida, to avtikeipevo LoginDisplay To omoio dgixvel Ta oToLXElO TOU XPriOTN KO EVaL
KOU Ui armooUvSeong Ko TEAOC TO KOU Tt aAlayrc Béuatog and okoupo o€ GWTELVO N KoL To avtibeTo.

O kwdko¢ eivatl avaloyog yla To KABe KOU T, eVw EKTEAOUE KWSLKA YLOL TNV OWOTH TOomoBETnon Tou
B£patog oTo KoU UL TNV MPpwWTn dopd ou n oeAida pog poptwvel. TENOC OTav n oeAiba Snuloupyeite
KOlL OL TTapAHETpOL £xouv TomoBeTnBel otnv pEBoSo OnParametersSet mpooBETou e ToV SLKO pag
kwbka CSS oto avtikeipevo CSS To omolo xpnowlonoleital oto header.

-I<header-class="fcss">»
= - - - -<button-class="px-4" -@onclick="HomeClick">
-------- <i-class="bi-bi-house-fill"></i»
--</button>

-<LoginDisplay-Class="ml-auto"-/>
=| - - -<button-class="px-4" -flonclick="Toggle">
-------- <i-class="bi-@(IsLight-?-"bi-moon-fill"-:-"bi-sun™)}"></1i>
-</buttons

</header:

—|filcode{
r---private-bool-IsLight-=-false;

-private-void-HomeClick() -=» -nav.NavigateTo("/");

-private-async-void-Toggle()

— {
-------- IsLight =-await-theme.Toggle() == -Themels.Light;
-------- StateHasChanged();
-protected-async-override-Task-OnAfterRenderAsync(bool-firstRender)
— {
-------- if-(IfirstRender) -return;
-------- IsLight-=-await -theme.GetTheme() ==-Themels.Light;
-------- StateHasChanged();
-protected-override-void-OnParametersSet()
- {
-------- base.OnParametersSet();
-------- c€ss-=-CreateCss("content-header-flex-items-center”).AddClass(Class);
'}

Ewova 160: Ul.Web npotiekt, Header.razor
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To avtikeipevo main amAd B€tel tov Kwdika CSS kat Seiyvel OTL avtikeipevo tou §00¢l pe tnv petaBAntni

ChildContent. To avtikeipevo auto eival ekei mou Ba epdavilovral OAeg ol oelibeg £TaL Sev xeplalete os

K@Be oeAida va xpnoLUOTIOLOUE TO AVTIKEILEVO header.

¢section-class="flcss">
s - -@ChildContent
</section>

—|filcode]
1 - - -[Parameter]
-public-RenderFragment?-ChildContent-{-get; -set; -}
-protected -override -void-OnParametersset()

-------- base.OnParametersset(};

-------- css-=-CreateCss("content-main-overflow-hidden™).AddClass(Class);

Ewkova 161: Ul.Web npotiekt, Main.razor

To MainlLayout ival o apxtkog oxedlacpoc tne oeAidag. ESdw av o xpriotng dev eival cuvdedeuévog tov
npowBol e otnv oeAida e10660u aAALwg epdaviloupe Ta avtikeipeva Header kal to Main, oto omoio
Main tou 8ivoupe To «owpa» TG ehappoyng, TIC oeAIBeC Log TIG Omoleg pe TNV oslpd Tou n Main Ba
Oeitel.

<AuthorizeView:

-l <NotAuthorized:
- - -<RedirectTolLogin- /=
</NotAuthorized:>

{@*Run-the -whole-app-only-when-the-user-is-authorized. *@
-l <Authorized:

+ - - -<Header - />

t---<Main-ChildContent="Body!"™- />

= - - -ficodef
-------- protected-override-async-Task-OnInitializedAsync()
EEEEEEEEE {
------------ Events.WhenConnection(}.5ubscribe(c-=»-Conscle.WriteLline{c.Tostring(})};
------------ await-hub.ConnectAsync (default);
........ }
)

</Authorized:
< /AuthorizeViewso

Ewkova 162: Ul.Web nipotlekt, MainLayout.razor
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To apyeio oxedlaopou oelidag IdentityLayout xpnotpormnoleite yia va Seixvel mAnpodopleg OXETIKA pe

TNV ogAida TauTomoLnoeLG. MNa auto Kat eival TOoo armAo 10Tt XpelalOUAOTE LOVO TA NVUUATA VO
daivovtal otov Xprotn Kal tirnote GAAo.

—J<div-class="flex justify-center-p-4-rounded-x1-shadow-bg-alt":>

- - @Body
<fdive

code{

Ewova 163: Ul.Web npotiekr, IdentityLayout.razor

To avtikeipevo LoginDisplay dnuloupyel Suo KouuTLd, Eva UE TO OVOULO TOU XPrOTN Kal £va yLa Thv
anooUvdeon Tou, AUTO HOVO av 0 XPHotng £xeL taktomolnBel. O kwdika ekteAel TRV avaioyn
avakateBuVen Tou XProTn avaAoya LE TO TIOLO KOUUTIL TTATNOE.

-l <AuthorizeView:

-1+ - -<Authorized>

EEEEEEEEE <div-class="fcss">

EEEEEEEEEE R <button-class="font-bold-text-gray-18@-btn-mr-8-rounded-r-none” -@onclick="GoToUserProfile":
---------------- ¢i-class="bi-bi-person”:></i>-@context.User.Identity!.Name
............ <‘,|’butt0n>

---------------- ¢i-class="bi-bi-box-arrow-right"»</i>-Log-out
............ <,|"’buttl3n>

-------- </fdiv>

+- - -<fAuthorized>

</AuthorizeView:

Slificode{

- - -private-CssBuilder-css;

- -private-woid-GoTolUserProfile()

-------- Navigation.MavigateTo("authentication/profile™);
]
---private-async-Task-BeginSignOut(MouseEventArgs-args)
= {
-------- await-5ignOutManager.SetSignOutsState();
-------- Navigation.MavigateTo("authentication/logout™};
]

--[Parameter]
--public-string-Class-{-get;-set;-}-=-string.Empty;

- -protected-override-void-OnParametersset()

-------- base.OnParametersSet();
-------- css-=-CssBuilder.Default("flex-text-sm"}).AddClass(Class);

EEEEEEEEEE R <button-class="font-bold-text-gray-188-btn-cancel -ml-@-rounded-1-none” -@onclick="Beginsignout”>

Ewkova 164: Ul.Web ripotlekt, LoginDisplay.razor
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To avtikeipevo RedircetTologin, av epdaviotei o pia oeAida, dnAadn yivel Stabéoluo kat
«lwypadLotei» TOTE e TO TIOU €KTEAEOTEL O KWSLKAG TTPO TOoOBETNONG Tou Ba kKAveL avakateLBuvon
otnv ceAiba elo66ou.

{@inject-NavigationManager-Navigation

using-Microsoft.AspNetCore.Components.WebAssembly . Authentication
—|filcode{

- - -protected-override-void-OnInitialized()

-------- Mavigation.NavigateTo($"authentication/login?returnUrl={Uri.Escapelatastring(Navigation.Uri}}");

Ewkova 165: Ul.Web npotiekt, RedirectTolLogin.razor

Mapakdtw BAEmMoupe TNV Sopn evog pakEAOU TIPOOPLOUEVOG YLOL OTLONTIOTE £XEL VA KAVEL LLE T YKPOUTL.
Mapopolog GAKENOG UTIAPXEL KOL YLOL TOUC KOUBOUC HOC.

Autol ol pdakehol TEpa amo To apxeio _imports.razor To onolo pog BonBad va pUnv eL0AyoULE GUVEXELQ
Ta (6L namespace oty apxn KABe apxeiou £xouv GoKEAOUG KoL OVTLKE(HEVA OVO OXETIKA LE TOV
opXLKO dakeAo.

O daxkelog Components TEPLEXEL AVTLIKEILEVA T OTtOla UmOPOUUE va epdavicoue omoudnmote, o
GA\a avtikelpeva n Kot oeALSEC.

O daxelog Pages mepléxel avTtikeipeva ta onoia mpoopilovral va yivouv oeAideg, SnAadr avtikeipeva
oTa OTola UmopoUHE va TteptnynBoupe péow tng SlebBuvong Tou mepLnyntTr Hog.

4 § Group
d g Components
] CreateGroupForm.razor
& DeleteGroupForm.razor
i UpdateGroupForm.razor
4 § Pages
& [2] Group.razor
_imports.razor

-F]

Ewova 166: Ul.Web nipotiext, QdkeAog Group
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Mapakdtw BAEMoUPE TNV PopUa SnLoupYiag EVOC YKPOUTL. XpNOLUOTIOLWVTAC Ta BACLKA OVIIKEIPEVA

™¢ BLBALoBnkng Microservice kot CoreWeb to pLOvVo mou PUEVEL va KAVOUUE elval va SnULoupyrnoou e Ta

Sladopa media ou TPENEL voL GUUMANPWOOUV Kal To KOUUTL ekTEAeoNG Lall Ue TOV KWSLKA ToU.

-|<EditForm-EditContext="form">
r- - -<FluentValidationValidator-Validator="form.validator"™-/>

- - - - -<fieldset>
-------- ¢legend>Creating-Group</legend:>

------------ ¢label>Name</label>

------------ <InputText-@bind-Value="form.Request.Name" - />

------------ <ValidationMessage -class="block-text-red-488"-For="()-=>-form.Request.Name" - />
-------- <fdivs

------------ ¢label>Description</label:

------------ <InputTextArea rows="2"-{@bind-Value="form.Request.Description”- />
------------ <ValidationMessage -For="() =»-form.Request.Description”-/>
-------- <fdivs

------------ ¢label>Type</label>
EEEEEE R <InputSelect-(@bind-Value="form.Request.Type">
---------------- @foreach- (var-type-in-Enum.GetValues (typeof(GroupType)))

e T N A SR {
-------------------- <option-value="ftype" sftype</option>
................ }_
------------ </InputSelect:
------------ <ValidationMessage class="w-full”-For="() =» form.Request.Type"- />
-------- <fdivz
c---<ffieldsets

</EditForm>

—l<div-class="flex justify-end- space-x-2">
- - -<SpinnerButton-Class="btn text-gray-18@" -Command="form.Command">Create</SpinnerButton:
t- - -<button-type="button"-class="btn-cancel-text-gray-188" -@onclick="0nCancelClick">Cancel</button:
</divz

Ewkova 167: Ul.Web npotiekt, CreateGroupForm.razor 1

MNapakdtw BAEmoupe TV Snuloupyia Tou avtikelpévou FormContext, To omolo Ba kAveL Tthv
emPBefaiwon TwV CTOLXELWV TIPLV TNV EKTEAEDN TN eVTOANG GroupService.Create Kol OTAV TEAELWOEL N
ektéleon Oa ektedeotel 0 kwdwac result.Switch o omoiog ektehel tnv péBodo Success n os mepimtwon
amnotuylog ektelel Tnv pEBobdo Failure.
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H néBodog Success dev xeplalete va KAvel KATL ool otnv meplmtwon Snuloupylog o Stakoplotng Ba
dpovrtioel va pag oteidel eldomoinon dnuloupyiag poall Le To KalvoUpyLO AVTIKELHEVO.

H péBodoc¢ Failure amia kataypadel to opaAua otV KOVOOAQ TOU TIEPLNYNTH.

—|@codeq]
r---[Parameter]
--public-EventCallback<MouseEventargs»-OnCancelClick-{-get; -set; -}

- -private-FormContext<CreateGroup, -CreateGroupValidator, -Result<GroupModel>>- form;

- -public-CreateGroupForm()

— {
EEEEEE form-=-new(
------------ request-=»-groupService.Create(request),
------------ result-=»-result.Switch(Success, -Failure)});
3
- - -protected-void-Success(GroupModel -result)
1
- -protected-void-Failure(Error-error)
SRS
-------- Console.WriteLine(error);
'}

Ewkéva 168: Ul.Web npot{ekt, CreateGroupForm.razor 2

To apyeio DeleteGroupForm.razor eival pio dopua n omoia emiBePatwvet Tnv Staypadr evog yKpouTt.
ALaBETEL SUO KOUUTILA TO KOUUTTL Staypadr Tiou Ba eKTEAECEL TNV EVTOAN KOL TO KOUTIL AKUPWOELG TO
ormolo ekteAel OTL KwSKA Tou S0BEL.

Sl <divy
r---<hl-class="text-center":Delete-this-node?</hlx
~-<hr-/>
--<h2-class="text-center"»It -won't-be-possible-to-undo-this-action!</h2>
%----{diu-class="mt—5-flex-justify—center-space—x—2">
I <SpinnerButton-Class="btn text-gray-18€" -Command="form.Command">Delete</SpinnerButton>
| <button-type="button”-class="btn-cancel text-gray-1@8" -@onclick="0nCancelClick”>Cancel«/button>

[ +---</divs
<fdiv>

Ewova 169: Ul.Web npotlekt, DeleteGroupForm.razor 1
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O kwdikag mapakatw Slabétn to FormContext To omoilo opyavwVeL TNV eKTEAECH TNG EVTOARC, TOU
YKPOUTT TIPOG SLaypadr] €va TPOOLPETIKO LAVURLO KOL TNV EVIOANG TTOU EKTEAELTE HE TO MATNMA ATTO TO
Kouuni akUpwong. Otav Snuioupyeite To aviikeipevo dnuloupyoupe to FormContext e TIC EVTOAEG
Extéleonc (Execute) kal ArtoteAéopatog(Result). H evtoAng Execute Slaypadel omolobnmote pivupa Kot
OTEAVEL OTOV SLOKOULOTH TNV evToAng Staypadng Héoo tou IGroupService. H evtoAn Result ekteAel
KWALKAG avAaloya LLE TO ATOTEAECUA, vV N EKTEAEDN EYLVE JE emLTUXia 06nNyoULE TOV XPrioTN OTNV OPXLKNA
oeliba, av Opwg uTtipEe Kamolo odAApa TOTe BETOUE TNV MAPAUETPO Message oto avaloyo ohaipa.

—licode]
r- - -private-FoermContext<DeleteGroup, - beleteGroupValidator, -Result<Units>>-form;
-private-GroupModel-group-{-get; -set;-}-=-new();
-private-string? -message;

- [Parameter]
-public-EventCallback-0OnCancelClick-{-get; -set; -}

- [Parameter]
-public -GroupModel - Group

o4 - -
........ get-=» group;
........ zet
= S {
............ grﬂup-=-ualuei
............ form.Reset(new-DeleteGroup({group));
............ StateHasChanged();
........ }
}

-public-DeleteGroupForm()-=>-form-=-new{Execute, -Result);
-private-Task<Result<Unit:»-Execute(DeleteGroup-request)

-------- message-=-null;
........ return-groupService.Delete(request);

'}

- - - -private-void-Result(Result<Units-r)-=>-r.Switch(
-------- result-=»-nav.NavigateTo("/"),
-------- error-=» -message-=-error.Title);

Ewkova 170: Ul.Web ripotlekt, DeleteGroupForm.razor 2
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To apyeio UpdateGroupForm.razor.razor.razor epLEXEL TO OVTIKELLEVO TO oToio Stabtel pla hpopua yla
TNV EVNUEPWON KATIOLOV OTOLXELWV EVOG YKPOUTL. Mo GUYKEKPLUEVA SLABETEL TNV aAAayH TOU OVOUATOC,
™G ePLYpadrG KOL TO TUTIO EVOG YKPOUTL. MapakAatw BELOKOVTOL TA KOUUTILA EVNLEPWOELS KOl
akUpwonc.

-|<EditForm-EditContext="form">
r- - -¢FluentValidationValidator-Validator="form.Validator"- />

- - - -<fieldsets
-------- <legend:Update -Group</legend:

-------- @if- (messages-is-not-null)

------------ <pr<us<bsfimessages</bx</ux</p>

------------ <label>Name</label>

------------ <InputText -@bind-Value="form.Request.Name" - />

------------ <ValidationMessage-class="block-text-red-488"-For="() -=»-form.Request.Name"- />
........ {f’di'u'>

------------ <label»Description</label>

------------ <InputTextArea-{@bind-Value="form.Request.Description” - />
------------ <ValidationMessage-For="()-=>-form.Request.Description™-/>
-------- <fdivs

------------ <label>Type</label>
R <InputSelect-{@bind-Value="form.Request.Type™:>
---------------- @foreach- (var-type-in-Enum.GetValues(typeof(GroupType)})

-------------------- <opticon-value="@type">@type</option:

------------ </InputSelect:
------------ <ValidationMessage-class="w-full”-For="()-=» form.Request.Type"-/>
........ <fdivy

--¢ffieldset>

=+ - - -<div-class="flex-justify-end-space-x-2"3
-------- <SpinnerButton-Class="btn-text-gray-188" -Command="form.Command">Update</SpinnerButton:
-------- <button-type="button”-class="btn-cancel-text-gray-188" -@onclick="0nCancelClick">Cancel</button:
fooo<fdive
</EditForm:

Ewova 171: Ul.Web nipotiekt, UpdateGroupForm.razor 1
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To avtikeipevo pag Stabetel to FormContext, To YKPOUTL TIPOG EVNUEPWON KAL VA TIPOALPETLKO VUL
‘Otav 10 avtikeipevo pag Snuoupyeite SnuloupyolE Kol To aviikeipevo FormContext Je TIG eVTOAEG
EktéAeong (Execute), AmoteAéopatog (Result) kal to av mpénel va oTaABel n evtoAn
(ShouldSentRequest). H evtoAn SetGroup dppovtilel va evnEPWVEL TO YKPOUTI TO OTtoio n ¢popua
SL00¢tel eowtepka. H evioAn Execute oTEAVEL TNV EVTOAN EVNEPWONG OTOV SLAKOWLOTH
Xpnotomowwvtag thv HEBodo "GenerateRequest()". H evtoAr Result av 6ev €xoupe odpaApa BEtel To
unvupa oe "Group updated" kot evnuepwveL TNV oeAida OTL AANALE N KATAOTOGCN TOU YKPOUTT, OV EXOUUE
odAApa TOTE TO PRVULA YIVETE 0 TITAOG TOU OPAAPATOC KAl TO KATOYPADOULE 0TNV KOVOOAQ TOU
TepLNYNTN.

—|icode{
- - -private-FormContext<UpdateGroup, -UpdateGroupValidator, -Result<ModelUpdates>-form;
--private-GroupModel - group-=-null!;
--private-string? -messages;

- [Parameter]
--public-EventCallback<MouseEventArgs»-OnCancelClick- {-get; -set; -}

- [Parameter]
--public-GroupModel -Group

-------- get-=» group;
-------- set-=»-SetGroup(value);

- -public-UpdateGroupForm()

o f
-------- form-=-new(Execute, -Result, -ShouldSentRequest);
---public-veid-SetGroup(GroupModel - group)
= f
-------- this.group-=-group;
-------- messages-=-null;
-------- form.Reset(GenerateForm(});
-------- StateHasChanged();

-]+ - - -private-Task<Result<ModelUpdate>>-Execute(UpdateGroup-request)-=>»
-------- groupService.Update(GenerateRequest()};

-]+ - - -private-void-Result(Result<ModelUpdates-r)-=>-r.Switch(

-------- result-=»
] L---L--- {
------------ messages-=-"Group-updated!";
------------ StateHasChanged();
........ }r
-------- error-=»
[ {

------------ messages-=-error.Title;
------------ Conscle.Writeline(error);

Ewova 172: Ul.Web npotiekt, UpdateGroupForm.razor 2
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H evtoAr) GenerateForm &nuloupyei To avtikeipevo rou Ba deixvel n dopua Lag oto xpriotn. H evioAn
ShouldSentRequest kavel Tov éAeyxo av n dopua pog eivatl StadopeTIKr Ao TO YKPOUTT Hag, av OXL TOTE
Sev umdpyel Adyoc anootoAng. TEAoG n evioAn GenerateRequest Snploupyel Eva avtikeipevo

EVNUEPWOELC TToU Ba S1aB€TeL HOVOo TIC aAMayUEVEG LETOBANTOG TOU YKPOUTT.

-private -UpdateGroup-GenerateForm({) -=*-new()

...... T}"'F'E = GFDUF' . T}‘rF'E:

------ Concurrencystamp -=-Group.Concurrencystamp,
...... Mame - =-Group.Name,

------ Description-=-Group.Description,

-private-bool-ShouldSentRequest()

------ var-form-=-this.form.Request;
------ var-group-=-Group;

...... var-send-=
---------- form.Name-is-{-Length:->-8-}-&8
---------- form.Name - !=-group.Name- | |

.......... fnrm.TypE'!='EFDUP-TYPE'||
---------- form.Description- !=-group.Description;

------ return-send;

-private-UpdateGroup-GenerateRequest()

------ var-form-=-this.form.Request;
------ var-group-=-Group;

------ var-request-=-new-UpdateGroup(group);
------ if-{form.Name-!=-group.Name)

---------- request.Name-=-form.Name;
------ if-(form.Type-!=-group.Type)
.......... request.Type-=-form.Type;
------ if-{form.Description- !=-group.Description)
---------- request.Description-=-form.Description;

------ return-request;

------ messages-=-send-?-null-:-"Change-something-to-send!™;

Ewova 173: Ul.Web npotiekt, UpdateGroupForm.razor 3
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To GroupViewModel.cs ival n kAdon n onoia dppovrilel va "deitel" otov xpriotn OAeg TIc MAnpodopieg

yla éva ykpourt. AlaBétel Tig "Reactive" petaBAnteg, (LetafANTEG n omoleg pnopei va aAlagouv) Group,

Nodes, NodeData kat SearchOptions.

To Group eival To YKPOUTt Tpo¢ IPOPBOAN OTO XPHOTN, KL OTNV 0pXN OTAV TO GOPTWVOUE EXEL TNV TLUN
null evw peta poAg dpoptwoel Ba elval To yKpouTt ou PAayvope.

To Nodes eivat ol Stadopol KOBOL oL oToioL AVIIKOUV OE AUTO TO YKPOUTT, SEV UTTAPXEL LEXPL VA
$OPTWOEL TO YKPOUTT.

To NodeData &laBtel ta Sedopéva LETPHOEWV KaL TIG EVIOAEC TOTIOUATOG OTAV A0 ACICOUUE VA TIG
doptwoouue amod Tov SLaKoULOTH.

To SearchOptions SlaBtel puBuioelg eUpeong oL omoieg kaBopilouv MOco niow BEAouE va
doptwooupe Sedopéva oto NodeData.

TéAoc SlaBétoupe kot SUo eVTOAEC, N Lot EVIOAN eKTEAE(TE yla va popTWOEL TOUg KOUBOUG Kat N AAAn
yla va GopTWOEL TIC LETPHOELC.

- [Reactive]
-public-GroupModel-Group- {-get; -set; -}
- [Reactive]

-public-NodeModel[]? -Nodes-{-get; -set; -}

- [Reactive]
-public-(IrrigaticnModel[]-irrigations, -MeasurementModel[] measurements)?-NodeData-{-get; set; -}
- [Reactive]

-public-SearchOpticns-SearchOptions-{-get; -set;-}

-public-ReactiveCommand<Unit, -Unit>-LoadNodes-{-get;-}

-public-ReactiveCommand<Unit, -Unit>-LoadNodeData-{ - -get; -}

Ewkova 174: Ul.Web rpotlekt, GroupViewModel.cs 1
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Mapakdtw BAEMoUE TOV KWSLKA TToU eKTeAE(TE OTAV SnULloupyeite €va avtikeipevo o GroupViewModel,
glval apketd ouvnBLopévo OAN n Aoyikn TnG edappoync oG vo Snuoupyeite edw, S10TL ev ekteleite
MOVO OTav IPOKUTTEL Vo CUUPBAV.

Mpwv SNULOUPYRCOUE TNV AOYLKN LOG TIPO TOTOBETOUE PEPIKEG LETOPANTEG. TNV petaBAntr Loading n
omnola StaBetouv OAa ta ViewModel, Tnv kdvoupe true, Tnv petaBAnti Group tnv kavoupe null kot Tnv
petapAntn SearchOptions tnv B&loupe OTLG TPELG NUEPEG.

AnpoupyouUpe tnv evtoAn LoadNodes, autr) 6tav ekteleite kaAel tnv evioAr Search tou INodeService
KoL B€tel To ykpour oto Id Tou ykpouT pag. Otav TeAsLWwoeL n eKTEAEON av elYOE anoTtéAdeopa BETeL TNV
petaBAnti Nodes amo auto allwg kataypadel To opaipa.

AnpoupyoUpe tn evtoAn LoadNodeData, autr Ba ekteleite pévo otav n Tipn Twv KOpBwv dev eival null
KOLL €XEL €VAL N TIOPATIAVW AVTIKELUEVA. TNV EKTEAEDT TNC SNULOUPYEL LEPLKEC TIPOOWPLVEC LETABANTEC
OTWC, eVOLAUEDA O TIOLEG NUEPOUNVIEC Bal KAVEL avalTnon, TPOCWPLVO AVTLKELLEVO YLa TNV
OmoBAKELON TWV AMOTEAECUATWY Kal OAa T id TwV KOPBwWV.

Ytnv ouveéxela Snuloupyei duo Task ta omoia aclyxpova Ba avakTtioouy TIg TIHEC Tpog avalntnon. Epetl
TIEPLUEVOUE LEXPL VAL TEAELWOOUV KoL 0L SUOo pe tn evioAn "Task.WhenAll", dtav teAelwoouy Btoupue
To anmoteAéopata otnv PetaBAntnh data mou sixape dnpoupynoel kal tnv dla tnv B€toupe otnv
petaBAnti NodeData.

-public-GroupViewModel(string-groupld, - IGroupService-groupService, - INodeService -nodeService)

----- Loading-=-true;
----- Group-=-nulll;
----- SearchOptions-=-SearchOptions.ThreeDays;

----- LoadMades -=-ReactiveCommand.CreateFromTask(async- () -=»

--------- await-nodeService.Search(new() - {-GroupId-=-Group.Id-}).5witchAsync(
............. s-=>-Nodes-=-s,

------------- e-=>»-Conscle.Writeline(e)));

----- LoadNodeData -=-ReactiveCommand.CreateFromTask(

--------- canExecute: -this.whenAnyvalue(x-=>-x.Nodes, -n-=»-n-is-{-Length:->-8-}),
--------- execute: -async- () -=»

......... {

------------- var-data-=-(irrigations: -Array.Empty<IrrigationModel>(}, -measurements: - Array.Empty<MeasurementModel>(}};
------------- var-startDate-=-DateTimeOffset.UtcNow.AddDays(1);

------------- var-endDate-=-startDate.AddDays(-1-*-SearchOptions---1);

------------- var-ids-=-Nodes!.Select(x-=%-x.Id).ToHashSet();

------------- Console.Writeline(SearchOptions.Days);

------------- var-irrigations-=-nodeService.GetIrrigations({new-SearchManyIrrigations(ids, -startDate, -endDate});
------------- var-measurements-=-nodeService.GetMeasurements(new-SearchManyMeasurements (ids, -startDate, -endDate));
------------- await-Task.WhenAll(irrigations, -measurements);

------------- irrigations.Result.Switch(s-=»-data.irrigations-=-5,-e-=>-Console.Writeline(e)});

------------- measurements.Result.Switch(s-=»-data.measurements-=-5, -e-=r-Console.Writeline(e));

............. NodeData-=-data;

......... }J;

Ewova 175: Ul.Web npotlekt, GroupViewModel.cs 2
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Me tnv evtoAn "this.WhenActivated" dnAwvoupe kwdlka 0 omoiog ekTeAe(te OTAV €va AVTIKELLEVO
"evepyormoleite” amod 1o view Tou, auTto onUaiveL OTLTO QVTIKELLEVO MOG EXEL ELPAVIOTEL OTOV XPHOTN.
Onote Otav eKTeEAElTE AUTNA N EVTOAN £UELG GOPTWVOUE TO YKPOUTT TO omoio mpémnel va deifoupe. Otav n
EVTOAN €KTEAEOTEL EMUTUXWG BETOUE TO YKPOUTL 0TNV HeTaPANnTr) Group oAALWE KataypddoUulE To
odalpa. TéNog ekteleite o kwdLkag "Subscribe" o omoiog av &L 6tL to Group ival akopa null tote Bétel
tnv petaPAnti NotFound oe true, evw B€tel To Loading ot false, av éxoupe BpeL TEALKA TO YKPOUTT LOG
ekteAoU e Kot Ttnv evioAn FindNodes.

-this.WhenActivated((CompositeDisposable-disposables)-=»

1

----- Observable

--------- Fromisync(asyne- () -=»-await-groupService.Get(groupld).SwitchAsync(
------------- s-=»-groupService.Watch(s.Id).BindTo(this, -vm-=*-vm.Group),
------------- e-=»-Conscle.Writeline(e)}})

--------- Subscribe{ -=»

------------- NotFound-=-Group-is-null;
............. Lnading-=-false;

------------- if- (NotFound-is-false)
""""""""""" LoadModes.Execute().Subscribe();

Ewkova 176: Ul.Web nipotlekt, GroupViewModel.cs 3

To apyeio GroupPage.razor nepléxel to View gvog ykpouTt Kat cuvdeetal e to GroupViewModel. Itnv
TAPAKATW €IKOVA PAEMOUE OTL av n petaBAntr Loading sival true tote B€tou e Tov TiTAo TNG ogAidag
oto "LetltGrow Group - Id" kal gixvoupe To avTtikelpevo GopTWOELC.

@if- (VM. Loading)
-1
r---<Title-Value="@(%"LetItGrow-Group---{Id}" )" ></Title>
-t - -ediv-class="w-full-h-full-flex-items-center-justify-center":
........ {Ll:lading' .I'l.>
</ divs
¥

Ewova 177: Ul.Web nipotiekt, GroupPage.razor 1
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MNapakdtw BAEmoupe tL Ba Sl o xpriotng otav n petapAntr Loading sival false. tnv apxn B£toupe tov
titAo TI¢ oeAibag o ""LetltGrow Group - Name", evw HETA SNULOUPYOUUE TNV UMAPA LIE TIG

TIANPodOPILEG KOl TOL KOUUTILA YLa TLC SLAPOPE EVEPYELEG TIOU UTTOPOUE VOL EKTEAECOULE GE £VA YKPOUTT.

else
={

---<Title-Value="@(%"LetTtGrow-Group-- - {VM.Group.Name}")"></Title>

= <div-class="pl-2-h-full-overflow-y-autc-overflow-x-hidden-flex flex-col™>
= <div-class="flex justify-between">
scciecco--@f-const-string-btnCss-=-"text-gray-18@ text-xs -px-3-py-2-w-38"; -}

--<h2-class="my-1">@M.Group.Name - (@M.Group. Type)</h2>

R T Y
= <button-class="btn-update-@btnCss" -@onclick="() => updateDialog.Show()">
<i-class="bi-bi-exclamation-circle"></i> Update

- -</button>
Slr---r---r--- - -<button-class="btn-cancel-@btnCss" -@onclick="() -=>-deletelialog.Show()">
S EEEEEEEEE --«i-class="bi-bi-trash"»</i>-Delete
--«/button:
</div>
</div>

------ <hr-class="m-2"-/>

------ <p-class="my-@">@(VM.Group.Description-??-"No-Description”)</p>

<hr-class="m-2" />

...... <p-clas
...... <p-clas

“text-xs-font-mono-mt-1-mb-8">Created-by- '@VM.Group.CreatedBy " : - '@M.Group.CreatedAt. LocalDateTime. ToStrin, )'<ip>
"text-xs-font-mone-mt-@-mb-1">Updated-by- @M. Group.UpdatedBy " : - '@VM. Group. UpdatedAt. LocalDateTime. ToString("g") "</p>

------ <hr-class="m-2"-/>

Ewova 178: Ul.Web npotiekt, GroupPage.razor 2

Mapakdtw BAEMOUE TOUG KOUBOUC TToU SLABETEL TO YKPOUTT pag, av n petaBAnth eival null tote

Seiyxvoupe to avtikeipevo Loading aAAlwg delyvoupe kaBe évav KOUBO LEoa og €va oTPOYYUAO mAaiolo.

Mpoc¢ to TéAog BAETOE TO KoU Tl dOpTwong SeSoUEVWY TWV KOUBWV Tou YKkpouTt pali pe éva koutl
£MAOYWV yLO TO MOCEC UEPEC TILO TIpLV BEAOU E v KAvoupe avalntnon.

-------- <div-class="h-18-flex-gap-2-justify-center-overflow-x-auto™-style="min-height: -48px">
-------- @if- (VM.Nodes-is-null)

] ¢+ - - -+ - - - {
------------ <Loading-Class="h-18-flex- justify-center™- />
........ }
........ ElSE
] r---71--- {
e <Virtualize Context="node"” -Items="VM.Nodes">
---------------- <a-class="px-4-py-2-border-bg-alt-rounded-x1"-href="/node/@node.Id" *@inode.Name</a>
------------ </Virtualize:
........ }
-------- <fdive

""""" <hr-class="m-2"-/>

EEEEEEEE <div-class="p-2-flex-items-center-justify-center"™>
SRR EREEERE <SpinnerButton-Command="VM.LoadNodeData">
................ LOad'Data
------------ </SpinnerButton:

e <select-class="w-auto” -@bind="VM.SearchOptions.Days">
---------------- @foreach(var-o-in-SearchOpticns.All)

] beecdoneroancncdaca {
-------------------- <option-value="{@o.Days" >@c</option>
................ }
............ <fSElECt>

Ewova 179: Ul.Web npotiekt, GroupPage.razor 3
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Mpoc¢ to TéAog TN oeAidag av ta dedopéva NodeData Sev eival null Ba Seioupe Suo ypadnuata, Eva

ME TLG LETPHOELG KOL EVAL JLE TLG EVTOAEG TTOTIOMOTOG. 2T0 TEAOG TIG oeAibag Bpiokovtal ot "didAoyol" tou

TEPLEXOLV TIG HOPUEG EVNUEPWOELG Kl Staypadnc.

-------- @if- (vM.NodeData-is-not-null)

[P {
------------ <h2-class="my-8-text-center"*Measurements</h2>
SRR <PlotlyChart-style="min-height: -5@@px; -width: - 188%" -@ref="measureChart”
---------------- Config="new() { -Responsive-=-true-}"
---------------- Layout="new( ) - { -HoverMode - =-HoverModeEnum.Closest-}"- />
............ {hr. - E1355="’m_2"’ - .I'll:"
------------ <h2-class="my-8-text-center":>Irrigations</h2:
] b et <PlotlyChart-style="min-height: -S@8px; -width: - 188%" -f@ref="irrigateChart"
---------------- Config="new() { -Responsive-=-true-}"
---------------- Layout="new( ) - { -HoverMode - =-HoverModeEnum.Closest-}"- />
........ }
--<fdive

- - - - -<Dialog-@ref="updatelialog"” -Class="w-11/12-1g:w-1/3">
-------- <UpdateGroupForm-Group="VM.Group"” -OnCancelClick="()-=>-updateDialog.Hide(}"-/>
--</Dialog>

- - - - -<Dialog-firef="deletelialog"” -Class="w-11/12-1g:w-1/3">
-------- <DeleteGroupForm-Group="VM.Group"” -OnCancelClick="()-=>-deleteDialog.Hide(}"-/>
--</Dialog>

Ewkova 180: Ul.Web npotlekt, GroupPage.razor 4
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O KWSLKOC TNE EMOUEVNG ELKOVOG ELVAL APKETA ATAOC, SLOOETEL LEPIKA AVTIKELLEVA TG Blag oeAidag
Omwg toug "SlaAoyoug” Kal Ta SLaypAp LT YLIO VO LTTOPEL VOl EKTEAECEL TLG EVTOAEG TOUG KOL TO
GroupViewModel autig tng oeAidag. TEAog 6tav oL apApeTpol TnG oeAidag €xouv TomoBetnBel oTIg
TLHEC TOUG TOTE SnuloupyoU e To ViewModel pag, ektehoU e tnv evtoAn "Activate" kat ypadoupe évav
Kwbka o omoiog Ba evwoel ta NodeData pe ta ypadniuota pag. Kabe popd mou aAAalel n petafAntn
NodeData kat dev eivat null, petatpénoupe tig Aloteg pe Ta SeSopuéva o onpeia ypadnuatog Kol o
KABe ypadnua ta TornoBeToU e Kal eKTEAOULE TNV EVIOAN TOoug React n onola Ba evnuepwoel OAa ta

onueia tou ypadnuatod.

-ljicod

ef

-private-Dialog-updateDialog-=-null!;
- -private-Dialog-deleteDialog-=-nulllj;
--private-PlotlyChart-irrigateChart-=-null!;
- -private-PlotlyChart-measureChart-=-null!;

- [Parameter]
--public-string-Id-{-get; set; -} =-string.Empty;

- -public-GroupViewModel-WM-{-get-=>-ViewModel!; -set-=>-ViewModel-=-value;-}

- -protected -override -void-OnParametersSet()

r - --base.OnParametersSet();

fo--WM-=-new(Id, -groupService, -nodeService);

< --VM.Activator.Activate();

S -VMLWhenAnyValue (x-=»-x.NodeData)

-------- .WhereNotNull()

-------- .Subscribe(d-=»

........ {

------------ irrigateChart.Data-=-d!.Value.irrigations.ToTracelist();

------------ measureChart.Data-=-d!.Value.measurements.ToTracelist();
---------------- Observable.FromAsync (measureChart.React).Subscribe(_-=»-StateHasChanged());
---------------- Observable.FromAsync(irrigateChart.React).Subscribe( -=3-StateHasChanged()}};

........ }':l;

Ewova 181: Ul.Web npotiekt, GroupPage.razor 5
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7: 10T KOMBOZX

H epappoyn 10T ou Ba tpéxel oTouG KOUPBOUG Hag XpnoLlpomolwvTag oav Baon tTnv BLBALobnkn
Microservice Ba £xeL Tnv SuvatotnTa va Aettoupyel oe pikpoUTToAoyLoTEG OTlwG elval To Raspberry Pl e
v BonBeta tou Mono Framework [8].

H edappoyn €xel Tnv Suvatdtnta va xpnotponolnBei o onolovénmote pikpoumoAoyLotr Linux kot Sivel
SuvatdTnTa MOPAPETPOTOLNTELG TWV pins OAa autd Ba ta doUpe ota emopeva Kepalala.

MapoAa autd 600 o KOUBog kaAel Tov Stakopoti MQTT cwoTd, UMOPOULE VO OVTLKATACTHOOUE
telelwg TNV edapuoyr HE KATOLO VEQ, LAALOTO KOTA TNV SLAPKELOD AVATITUENG TOU SLAKOWULOTH KAVALLE
OKPLRWE auTo Onwce Ba Soupe oto kedpalato 7.1 lotooeAiba MQTT Board.

7.1 IotooceAidoa MQTT Board

H otooeAiba MQTT Board pog enitpénet va Snuioupyoupe nehateg MQTT, onwg ¢aivetal otnv
TOPOKATW €lkOvVa. O KABe mehdtng £xeL TV SuvatotnTa vo pUBULOTEL EeXWPLOTA OO TOUC AAAOUG EVW
propel va Snpootelosl punvopoTa N KoL va KAvel eyypadn yla va AauBavel unvopota.

i:.t MQTT Board 292 () FORK ME!

Node01
d543ckxqtlo

wss://localhost:5031/maqtt

Node02

2ezlrxgwz03
wss://localhost:5031/maqtt

maqti-board
mqtt-board1

wss//localhost:5031/mqtt

Ewkova 182: MQTT Board lotooeAiba
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Mapakdtw BAEMoupe évav KOUBO peTpoewyv. AUTOG 0 KOUPBOC £xel puBULOTEL pe oTolkela amo KOUPo
TIoU SNLOUPYNCAUE OTNV apXLKN LOTOOEAISA TOU TPOTIEKT. XPNOLUOTOLWVTAC AUTA TO OTOLXELD yLa val
ouvdeBel oTéAvEL LETPNOELC LEGW TOU «Publishery» mavel kat AapBavel elbomolnoelg yla puBuioelg

pUEow Tou «node/settings/id» mdaveA.

X Node01™

C_ No messages - - _

options
s 0

@
[ Retain (6]
@

] ouplicate flag

! Properties

24/06/2021 13:25:25

Ewkova 183: MQTT Board lotooeAiba, Node01

TNV Mapakatw elkova BAEmoupe tov KOpPBo Node02 o omolog Aapfdvel eldomolnosLg yla pubpuioelg
péoo Tou «node/settings/id» mavel kal eldomolnoelg oto «node/irrigation/id» maveA yla tnv ekkivnon n

TOV OTOUATN O TOU TIOTLOTIKOU UNXAVLOMOU.

X Node02™

Logs ; =
Nomessages Nomessages E

created

)
24/06/2021 132525

Ewkova 184: MQTT Board lotooeAiba, Node02
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7.2: BiproOnkn Nodelot.Core

Mapakdatw BAEmoupe TV Sopn Tou TpotlekT yia Toug 0T kOppoug, 6w n doun SladEpel o ayéon e
OAa ta tponyoL AL TIPOTIEKT Kal lval Lo cUMBATIK.

AwoBétoupe to pakedo Common omoU XpNOLUOTOLOUUE Kowva class, Tov ¢pakelo Extensions o omoiog
Slo0€tel kKAaonc pe pebodouc eméxtaong, Tov pakeho Services mou SLABETEL KWELKA [E UTINPECIEG
OXETIKEG LE TOV KOUPBO OTWC Yl TNV LETPNON Kat Tov dakelo Workers e Kwdika o omoiog ekteleite oto
untoBabpo otav Eekva n epappoyn, LAALoTa avaloya Tov TUMO Tt edpappoyng Ba ekteAeotel kal n
avaloyn unnpeoia.

210 PAKeENO TOU TTPOTLEKT EXOULE Tpla apxeia-kKANOELS, To App omou ival n ebappoyn Lag tnv onoia
ektelel to mpotlekt Runner.

To apyeio Config To omoio dopTtwvel Kol TEPLEXEL OAEC TIG pUBUILOELS TTOU Umopel va puBuion n
epappoyn Runner n onotadnmote epappoyr eKTeAECEL TO App.

MaqttServiceConfiguration £xeL tov kwoLka o0 omoilog puBuilel tov Mqtt Worker.

4 &[] Modelot.Core
P @ Dependencies
4 i Common

P& c* Pin.cs
4§ Extensions
B & o |[RxMgttClientExtensions.cs
& ©* MgttdpplicationMessageExtensions.cs

4 5 Services

c# |lrrigationService.cs

c# |Measurementservice.cs
c* [rrigationService.cs

A ~
|- N - FI - I - ]

c# MeasurementService.cs
45 Workers

Internal
c* |rrigationWorker.cs
c# MeasurementWorker.cs
c* MottWorker.cs
App.cs

el

LY
R

mn N
# ¥ o omom

Config.cs

(n)
#

2 m

MyttServiceConfiguration.cs

Ewova 185: Nodelot.Core mpotlekt
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Mapakdatw BAEmoupe Tov Kwdika Snuloupylag tng epappoync. H epapuoyr étav dnpoupyeite pnopel
va 6exBel peBodoug yla mepetaipw tpomnomnoinon and tn mAatdopua EKTEAECNG. ZTNV apXN
SnuoupyoU e to mepLBaiAov tng edbappoync “Host” oto omoio puBuiloupe tnv kataypadh KaL tnv
doptwoel pubuicswv amno apyeia yaml.

43 public static App Create(string[] args,

e Action<HostBuilderContext, -LoggerConfiguration>?-configurelogging =-null,

45 Action<HostBuilderContext, -IConfigurationBuilder>? -configureAppConfig -=-null,

46 = Action<HostBuilderContext, -IServiceCellection>? -configureServices =-null)

a7 H

48 var-host = new HostBuilder()

49 = .UseSerilog((c, b) =>

58

51 b.MinimumLevel.Information();

52 b.WriteTo.Console();

53 b.WriteTo.File(path: -$"{c.RootPath()}/logs/log-.txt", rollingInterval: RollingInterval.Day);
54 configurelogging?.Invoke{c, b);

5 5

56 = -ConfigureAppConfiguration((c, b} =>»

57 {

58 b.AddvamlFile ($"appsettings.yaml”, -optional: false, reloadOnChange: false);

59 b.AddYamlFile($"{c.CurrentPath()}/appsettings.yaml”, -optional: true, reloadOnChange: false);
68

61 - -b.AddvamlFile($"appsettings.dev.yaml”, -optional: -true, -reloadOnChange: -false);
62

63 - b.AddyamlFile ($"appsettings.prod.yaml”, -optional: -true, -reloadOnChange: -false);
64 #endif

65 i - -configureAppConfig?. Invoke(c, “b);

66

67 -+~ -b.AddEnvironmentvariables();

63 -+ - -b.AddCommandLine(args);

P S I b

Ewkova 186: Mpotlekt Nodelot.Core, App.cs 1

JTNV ouvExela GopPTWVOUE TIG pubuioelg otnv kKAdon Config kat puBuiloupe S1adopeg UTINPETIEG TTOU
Ba xpelaotei n epappoyn pog omwe MQTT Kat KwdLka eKTEAEONC evtoAwv. Emiong av n ebappoyn Hog
elval og puBpuioel “Test” aAMAloOUE TIC UTINPECLEC EVTOAWVY KOL ETPCEWV.

70 R S A .ConfigureServices((c, services) =»

71 | reeereeeieaiin

7 I T i Sl /{-Make configuration-available to-the-app-through-static-class.

- 2 I S B Config.Configuration =-c.Configuration;

74

-2 B A i services.AddSingleton<GpioController>();

S [ services.AddMatt();

77

78 I S R S switch- (Confiz.Type)

S [ {

S [ A case-"irrigation”:

P N [ T S R if- (Config.Test)

7R I e S services.AddSingleton<IIrrigationService, -TestIrrigationService>():
L T [ N A S else

L I S i S S services.AddSingleton<IIrrigaticnService, -GpicIrrigationService»();
85 | coorcociroooieereseees services.AddHostedService<Irrigationkorker>();

86 break;

a7

S [ case-"measurement™s

A if- (Config.Test)

=1 I T S services.AddSingleton<IMeasurementService, -TestMeasurementService>();
L R R R R F O S else

L I it Sl Sl services.AddSingleton<IMeasurementService, -GpioMeasurementService>();
L= B S b i Tl services.AddHostedService<Measurementhlorker>();

T break;

95 | teeeieesieececaaions }

96

7 A I configureServices?.Invoke(c, services);

98 | teeeteesieececes

S I Build();

[Lee

1 I return-new-App(host);

hez | i--eie-- }

Ewkova 187: Mpotiekt Nodelot.Core, App.cs 2
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T€Aog n evioAr) RunAsync Ba ekteAeotel anod onoladnmnote mAatdoppa kKot Ba Egkvnoet Ty edappoyn
poagc. Av n edappoyn 6ev eival o “Test” tote Ba evepyomolnooupe to “Power” Led, otnv cuvexeLla
ekteAéoou e Tov “Host” kat n epappoyn pog Ba €xel Eekvnoel. Av kamolo apaipa epdaviotel Tote Ba
TO KataypaPoupe mpLv KAelooupe TNV epapuoyn.

=]t public-async-Task<int>-RunAsync({CancellaticnToken-token-=-default)
........ {
ERE R EEE R if-(lConfig.Test)

............ {
116 Q|- var -power-=-new-Pin(Config.Led.Power, -host.GetRequiredService<GpioController>());
117 Q|- power.Open(PinMode.Output);
118 QR [t power.Value-=-PinValue.High;
119 f ]| }
128 P S S try
121§ | et {
122 QB [ Log.Information("Node- "{type}' -with-Id-'{id}'-is-starting.", -Config.Type, Config.ClientId);
123 fF |ttt await-host.RunAsync(token);
124 | iee-teoiiooiil return-8;
125 | eeeieeeienn }
126 | tecciecre-- catch- (Exception-ex)
_2? ............ {
128 [ reeereemeesorees Log.Fatal(ex, - "Node- '{type}' -with-Id-'{id}'-terminated-unexpectedly."”,-Config.Type, Config.ClientId};
129 | teeeieeafoiiia return-1;
_38 ............ }
131 | e finally
132 | heeeieeegee {
133 [ reeereemtesirees Leg.CloseAndFlush();
134 | teeete-oiao }
_33 ........ }
136 Ry
137 b

Ewova 188: Mpotlekt Nodelot.Core, App.cs 3

MNapakdtw BAEMoupe Twv Kwbka Tou MattWorker, o onoiog xpnoitonolwvrag tnv BLBALoBkn
«MQTTnet.Extensions.External.RXMQTT.Client» kavel xprion Reactive kwdwa. Mapakdtw BAEMOULE TNV
opxn ouvdeong pe tov Stakoptoty MQTT kal tnv anocuvSeon Tou.

29 EERREREE public-async-Task-StartAsync(CancellationToken-cancellationToken)
38 ........ {

31 [ reeeieeerees _client.Connected

32 bt .ObserveOn(ThreadPoolScheduler.Instance)

33 ................ IDistinct(:l

E R R .Throttle(TimeSpan.FromMilliseconds(56@))

35 e .Subscribe(state-=>

36 ................ {

37 et Log.Information(" " '{Id}" -connection-state-'{state}'", -Id, -state);
38 ................ }:I;

= await-_client.StartAsync(_options);

i I }

42 EREEEE R public-async-Task-StopAsync(CancellationToken-cancellationToken)
A3 | e {

44 i await-_client.Stophsync();

A5 | Eeee e }

AR .- }

47 o

Ewkova 189: Mpotlekt Nodelot.Core, MqttWorker.cs
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Mapakdtw BAEMOUE TOV KWSLKA LETPAOEWY. O KWOLKAG LETPOEWV TPEXEL OTO UTIOR BP0 cav
umtnpeotia, AapBavel pla cuvdéeon MQTT amo tnv omoia mapakoAouBet yia aAAayEg oTig puBuioslg Tou
OUYKEKPLUEVOU KOUPOU, OTav Epxovtal aANAYEG TOTE TIG LETATPEMEL O KAAON KaL TIG BETEL OTIC
PUBUILOELC TNG OTIOLEG KPOTA TOTILKA OMOBONKEUPEVEC LOVO OV QUTEG E(VOLL CWOTEC.

31 SRR public-override-Task-Initialize(CancellaticnToken-stop)

= N B {

33 | teeeieeerees _client

L R R LConnect($"{Config.TopicPrefin}/settings/{Config.ClientId}")

35 e .ObserveOn(ThreadPoolScheduler.Instance)

36 | ie-ciee-ie-s .Select(args-=>-args.ApplicationMessage.GetPayload<Measurementsettings>())
37 | et .5ubscribeon{ThreadPooclscheduler. Instance)

38 oo .Subscribe(

1= 1 AR token: -stop,

48 R onNext: -settings-=>

41 | reeeteeaia- {

L i Bt R S if-(settings-is-null- ||

L A R R settings-==-Settings) -return;

45 | beeeteoibeooiians if-(settings-is

TS [ T S S S

47 |t PollInterval: -»>-36@8@-or-< 6@
48 e A H

V. T= JR PR S 1

58 [ roccreecreceresogo-s Log.Warning{"Invalid-settings-" {settings}” -received”,-JsonSerializer.Serialize(settings)});
=y N R A AR R R Rl return;

e N B e I I }

53

54 [ ieecieeereserees Settings-=-settings;

55 | beeciec-ia-- I5E

56

57 | i--cieeere-- return-Task.CompletedTask;

58 | teeeien- 1

Ewkova 190: Mpotlekt Nodelot.Core, MeasurementWorker.cs 1

KaBe dpopa mou ektedeite o kwbika WorkAsync epeic urtohoyiloupe tTnv wpa otnv onola Ba mpénel va
KAVOULE L LETPNON, Kot ekTeAoU e €va Delay péxpL va €pBel autr n oTlyur, oto onoio Sivoupe Kot
éva “CancellationToken” to omolo onuAveL Tov TEpUATIONO TG epapuoynS. Av n ebappoyn dev
TeEpUOTIOTNKE eKTEAOUE TOV KWSLKA Measure.

&8 SRR protected-override-async-Task-WorkAsync({CancellaticnToken-stop)

[ N B {

62 | beeeteeerees DateTimeOffset-start-=-DateTimedffset.Now;

63 | roereecie-- DateTimeOffset-finish-=-start.AddSeconds(Settings.PollInterval);
54

685 | te-eie-ere-s await-Task.Delay(finish.Subtract(start), -stop).Ignore().Configurefwait(false);
66

67 | ot if-{stop.IsCancellationRequested) - -return;

68

I | reeeseeaiaa- Measure();

/- IR }

71

Ewova 191: Mpotlekt Nodelot.Core, MeasurementWorker.cs 2
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O kwbika Measure ektehel tnv Stadikacia plag LETpnong, Héow tng Stemadn IMeasurementService
AOUPBAVEL TIG TPELG TIHEC TTIOU TIPETIEL VA OTEIAOULE OTOV SLAKOULOTH. ITNV CUVEXELA TI¢ KAveL Publish oto
onUeio peTpioewv e to 81ko tou ID.

73 o I A R pr"cutected-UDid'u'-'.Easur‘EE::l

?3 ........ {

7 W A B S var- (tempC, -humidity, -seilMoisture) -=- measurements.Get();
- I var-topic-=-%"{Config.TopicPrefix}/measurement/{Config.ClientId}";
76 e [ _client.Publish{topic, -new-CreateMeasurement

?? ............ {

i B e e ModeId-=-Config.ClientId,

L= T R R S MeasuredAt-=-DateTimeOffset.UHtcNow,

BB 00 | teeetbeeeeaeaa AirTemperatureC-=-tempC,

-4 I B S e AirHumidity-=-humidity,

I S SoilMoisture-=-soilMoisture

o= T B I I }:IJ

al.-_&f ........ ]_

Ewova 192: Mpotlekt Nodelot.Core, MeasurementWorker.cs 3

Mapakdtw BAEMOULE TOV KWSLKA EKTEAEGNC EVTOAWV TTOTIOUOTOG. TNV OPXH OTIWE KAl 0TOV KwSLKA
UETPAoEWV TapakoAouBoU e yla aAAaYEG OTIG pUBUIOELG TOU KOUBOU evw Kol €6w 0 KWOLKA EKTEAE(TE
oto umtoBabpo cav unnpeaoia.

36 EEEEREERE public-override-Task-Initialize(CancellationToken-stop)

37 | Eeeeiee {

1 B e _client

33 | reeereeetees -Connect (%" {Config.TopicPrefix}/settings/{Config.ClientId}")
L A R R .ObserveOn(ThreadPoolScheduler.Instance)

41 et .Select(args-=>-args.ApplicationMessage.GetPayload<IrrigationSettings>())
42 | reeereeeiees .Subscribeon{ThreadPoclscheduler.Instance)

N e .Subscribe(

44 | e token: - stop,

45 SR onNext: -settings-=>»

46 0 | to--te----- I

A7 ettt if-(settings-is-null-||

L e e settings-==-Settings)-return;

49

58 [r---to--ro--ie-- if-(settings-is

51 | i---ie--toaaiooiooo !

N SRR EEEE R PollInterval:-»-368@-or-<-6@

53 jmn [P [ }J

T A B e e I {

55 | teocieecreecreoerees Leg.Warning("Invalid-settings-~{settings}” -received”,-JsonSerializer.Serialize(settings});
7 S S S return;

A I e e }

58

59 | reeeteeoreeeiees Settings-=-settings;

BB | heeedeoaioa s

Ewova 193: Mpotlekt Nodelot.Core, IrrigationWorker.cs 1
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MNapakdtw BAEmoupe OtL TPV Eekvroel n edappoyn Ba mapakoAouBoUE KAl yLa TIG EVTOAEG EKTEAEDNC
notiopatog. Etol otav €pxeTal (Lo eVToAn péoo tng Siemadn llrrigationService Bétoupe o€ “true” n
“false” Tnv ekkivnon tou motioparog.

o e _client

63 |t .Connect(§"{Config.TopicPrefix}/irrigations/{Config.ClientId}")
L R R .Observedn(ThreadPoolscheduler.Instance)

65 | st .Select{args-=»-args.ApplicationMessage.GetPayload<Createlrrigation>())
BE |t .SubscribeOn(ThreadPoclScheduler. Instance)

B7 | beeedeedees .Subscribe(

BE |t token: -stop,

A9 R onMext: -irrigation-=>

L I R B I {

71 EREEEEEE RS if-{irrigation-is-{-Type: -IrrigationType.Start-})
?2 ................ {

R I e R _irrigations.Set(true);

I I I S returns:

i R e A }

76

7 | _irrigations.Set(false);

?3 ------------ }:IJ

79

BB | reeemeee return-Task.CompletedTask;

81 0 | re-ere-- }

a7

Ewkova 194: MNpotlekt Nodelot.Core, IrrigationWorker.cs 2

AkOUN Lo Stadopd ou MapaTNPELTAL TTAPATIAVW OE OXECN HE TNG LETPAOELG elval OTL e8w Sev éxoupe
avaykn yta tnv péBodo WorkAsync kot auto 610t o kwdika pag Ba ektelelte acuyypova Povo otav
AapBavel véeg evToAEc.

7.3: BiphobOnrkn Nodelot.Devices

H BLBALoOnkn Nodelot.Devices emavaypnotpomnolel kwdika armd to nmpotlekt .NetCore 10T, T0
Snuloupynoape yla va kavoupe Compile tov ouykekpipévo kwdika o .Net Standard 816t to mpotlekt
avolktol kwdika ev o umootnpilel.

O ¢daxelog Dhixx mepléXel KWOLKA OXETLKO UE aloBntrpeg Dht.

O dakelog Mcp3xxx TLEPLEXEL KWOLKOL OXETIKO E OAOKANPWHEVO LETATPOTING AVAAOYLKOU ONUOTOG OE
YnoLoako.

To apyeio DelayHelper xpnotpomnoteitot amnd Toug mapandvw pakElouc.

4 & [c#] Modelot.Devices
P i Dependencies
P& Dhixx
P& McpIxxx
P & c# DelayHelper.cs

Ewkova 195: Nodelot.Devices mpotlekt
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7.4: TIpotlext Nodelot.Runner

To npotlekt Nodelot.Runner umapxetL Hovo yla va ektelel tov kwdika o€ omoia mMAatdopua Hag
evbladépel. Mepléxel Tig puBuioelg mou xeplalete o KOUPOG KaL Eva apxeio script yla tnv avtiypadn Tou
og évav Koupo.

4 & [c#] Nodelot.Runner
P Dependencies
IT appsettings.dev.yaml
IT appsettings.yaml
af] copy.ps
+ € Program.cs

Ewkova 196: Nodelot.Runner mpotlekt

To apxeio Program.cs TEPLEXEL TOV KWOLKA TIOU eKTEAE(TE 0TOV KOUPBO 0 omoiog armAd Snuloupyel Eva véo
App KoL To KTEAEL

using-LetItGrow.Nodelot;

await-App.Create(args).Rundsync();

Ewova 197: Nodelot.Runner mpot{ekt, Program.cs

Mapakdtw BAEMoupe TIg pubuioslc mou pmopet va SexBel évag KOUPOC, KATIOLEC ElvaL TIPOALPETLKES Kall
TPO TOTIOBETNUEVEC KOl KATIOLEG EIVAL AVOYKAOTLKEC. AVAYKOAOTLKEG £lval 0 TUTOG VOGS KOUBou, To |d Tou
KoL 0 KwSLKOC Tou. Emiong xeptalete to URL tou Stakopiot Mqtt. To Certificate untdpyetl ylo peAAOVTIKN
Xpnon Kot 8ev eival avayKaoTLKo.

MpoalpeTIkES ival ol puBuioslg yia ta Led ta omola eival To power mou amelkovilel OtL n epapuoyn
TPEXEL KaL To Connection mou amokopilel OtL £xeL xabel n oUVSECN UE TOV SLOKOULOTH).

Dht puBuilet to Pin Tou awoBntrpa kat Led to Pin oto omoio Ba deiyvel 6tL Aettoupyel, version gival n
£kboon Tou alednTApa pLag.

Soil puBpilel og mia Pin Ba Stafdoet ta Sedopéva Tou aodnTripo LYPAGCLOC XWHLATOG LEGO TOU
peTatponéa kat mo Led Ba avapel otav cupPaivel auth n dadikaoia.

Pump puBuilel o 1o Pin evepyomoleite To peAé Kal o€ 1o Pin avaPet To Aapmakt Asttoupyiag.

O napanavw pubuioelg eival Baciopéveg oe Rasperry Pi Zero W, Kat umopouv va puBuiotouv avaioya
av €xoupe aAAateL kOUPo, n BLBALOBNKN poag kavel xprion tng "libgpiod " péow tng " .NET Core loT
Libraries " kat pmopei va puBpuiotei avaloya yio ka0 linux pikpoimoloyLoth.
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W0 = W

#-Node -Mandatory - Settings.

Type: -<The-type-of -the -node. - "Measurement” -or-"Irrigation™:
ClientId:-<The-id-of-the-node:

Token: -<Token-that-will-be-send-to-the-server:

server: -<Url-to-the-server-that-this-node-should-connect:
Certificate: -<Path-to-certificate:

#-Most-connections-include-an-"Led” - paramter. -
#-This-is-the-led-to-indicate-the-device-is-being-used

#---General - Connections
Led-:-{-Power: -85, -Connection: -@6-}-#-Working-Led

#---Measurement -Connections

Dht-:-{-Pin:-18,-Led:-13, -Version:-11-}-#-Dht-sensor-(11,-12,-21,-22)

Soil:-{-Pin:-18,-Led:-19-}-#-Soil-sensor

#---Irrigation-Connections
Pump:-{-Pin:-1@8,-Led: -26-}-#-Pump-actuator
o

MNoapakdtw PAEMOULE TO IPOOALPETLKO script To omoio elvat ypappévo o PowerShell. To script auto
ninyaivel otov pakeho ool dnuloupyeite n epappoyn pag kot Aéyete artifacts. amno eket Staypadel tov
daxelo logs o mepintwon mou UTapXEL Kat kataypddet Tnv Staypadr, otn cuvexela Staypadel Tov
KWK amod tov Koo pag kat to kataypadel. TEAOG kavel avtiypadn to artifacts otov kOUBo pag kot

Ewkova 198: Nodelot.Runner mpotlekt, appsettings.yaml

KataypddeL To TEAOG TNG EKTEAECNC TOU.

|t il el el el el el

1 [CmdletBinding( )]

2  Hparam-{

E - - - [Parameter({Mandatory) ]

= t---[string] - $node

50)

&

7 fartifacts-=-"../../artifacts/bin/Node.Runner/Debug/net4s”
8

g Remove-Item-$%artifacts/logs/--r-*»%null
e Write-Host-"Removed-local-logs™®

2 ssh-%node-"rm-node--r" -*>%null

3 Write-Host-"Removed-remote-files™

= Write-Host-"Copying-files-to-remote”

G scp--r-$artifacts-"%node:node” -*2%null
7

8 Write-Host-"Finished"

Ewova 199: Nodelot.Runner mpotlekt, copy.ps1

138



8: Extéleon

Ma tnv ektéAeon OAWV TOV SLOKOULOTWY Kal TNG puBUioELg Toug mépa amo to Kabe apyeio
appsettings.yaml xpnowonotjoape koL tnv epappoyn tye.

H edappoyr autr Hog EMLTPETEL VO SLOXELPLOTOUE OAOUC TOUG SLOKOULOTEG TAUTOXPOVA KAl VA TOUG
npooB£ooupe epetaipw pubuioslc.

Mapakdtw BAEmoupe to apyeio tye.yaml to omoio eivat ol pubuioelg Tou epyaleiov autol. Me auto to
apxeL odnyoLe To epyaleio tye €TolL wote va EeKlvAoeL Tov KAOe Slakoplotn. To apxeio autod eival otov
dakelo src, SnAadn Eva eminedo o mavw anod kabe dakelo mPoTlekT.

Mo va tpg€oupe OAeG TIC epapUoyEC pag Aoutdv adoul £xoupe eykataotioet To dotnet sdk kat tnv

edappoyn tye pe tnv evioAn "tye run".
Mo TNV EKTEAECN KAVOULE TIEPLYNON LE TNV EdOpUOYr) KOVOOAOG Kal EKTEAOUE TNV EVIOAN "tye run".

EvoAAOKTIKA apoU £XOUE KAVEL EYKATAOTACN T i6L0 mpAypato ekTeAOUE TO apyeio run.psl to omoio
Ba eKTEAECEL TN TTAPATIAVW EVIOAN).

1 name: - LetItGrow

2 —lservices:

3 =+ ---name:-blazor

4 r-project: -UL.Web/UI.Web.csproj

5 f-tags:-[ui]

6 +-replicas:-1

7 = ‘- -bindings:

8 SR --port:-5eel

9 |reeetere protocol: -https
1@
11 =+ ---name:-api
12 r-r-project: -Microservice.RestApi/Microservice.RestApi.csproj
13 t-t-tags:-[api, -dev]
14 +-+-replicas:-1
15 = -+ -bindings:
16 R --port:-5811
17 et protocol: -https
18
19 = ‘- --name: -identity
20 s-r-project:-Identity.Api/Identity.Api.csproj
21 r-t-tags:-[id, -dev]
22 t-+-replicas:-1
23 = -+ -bindings:

4 SRR --port:-5821
25 | teeeten- protocol: -https
26
27 =l - --name: -mqtt
28 t-r-project: -Microservice.Mgtt/Microservice.Mgtt. csproj
29 <-t-tags: - [mgtt, -dev]
30 r-+-replicas:-1
31 =+ -bindings:
32 SR --port:-5@31
33 et protocol: -https
34
35 =]+ ---name: -worker
36 r-r-project: -Microservice.Worker/Microservice.Worker.csproj
37 f-t-tags: - [worker, -dev]
33 -~ -replicas:-1o

Ewkova 200: LetltGrow, tye.yaml
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