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3ABJIAHHS HA KBAJII®IKAIIMHY POBOTY
Mera kBamidikaniiHoi poOOTH monsirae B po3poOll  MOBHOMYHKIIOHATBHOL
BeO-maropmMu A7 yOpaBiiHHSA TMOMIAMU 3 1HTETPOBAHMMHU €JIEMEHTAMHU ILITYYHOTO
IHTEJIEKTY, siKa 3a0e3nedye MOBHUN MK B3a€MOJIli MK OpraHizaropamMu Ta y4aCHUKaMU
Mol 13 Cy4yaCHMM pIBHEM KOPUCTYBAlIbKOTO JIOCBIAY, O€3MEKH Ta MPOIYyKTUBHOCTI,

OpIEHTOBAHOI HA MOTPEOU YKPATHCHKOTO PUHKY.

OcHoOBHI 3aB/1aHHS POOOTH BKJIIOYAIOTh:

® [IPOBEJEHHS aHaNI3y ICHYIOUUX IIaT(OopM yNnpaBiiHHA MOAISIMU Ta BU3HAUYEHHS IXHIX
repeBar 1 HeJI0JIKIB;

® pO3poOKy (DyHKITIOHATHHUX Ta HEDYHKI[IOHATHPHUX BUMOT JIO CUCTEMH Y PO3Pi3i TPHOX
poJielt KopucTyBauiB (y4aCHHUK, OPTaHi3aTop, aIMIHICTPATOP);

® TIPOEKTyBaHHSA pesiiiiHoi 0a3u nanux y PostgreSQL i3 3actocyBaHHSIM CTpPOTO
TUII30BaHMX 17IeHTU(IKATOPIB Ta KOHBEHIIII snake case;

e peamzauito backend-wactuam Ha tmargopmi NET 10 3 BUKOpUCTaHHAM
apxitekrypHoro migxomxy Clean Architecture, marepny CQRS Ha 6a3i 0iGmiorekn
MediatR, Bamigarii depe3 FluentValidation Ta KOHTpOiIbOBaHOT OOPOOKH TTOMHIIOK
yepes ErrorOr;

® iHTerpamiro 30BHIMHBOTO ceppicy aBreHTu(ikamii Clerk 3 minrpumkoro SSO Ta
ABTOMaTUYHUM CTBOPEHHSM BHYTPIITHHOTO MPOQIITI0 KOPUCTYBAUA;

® IHTerpallilo ykpaiHchKoi IuarikHoi cuctemu LigPay st o6poOku orutati KBUTKIB Ta
dbopMyBaHHS BUILIAT OpPTraHi3aTopam;

® pecajizallilo IHTEJIEKTYaJlbHOrO acucTeHTa Ha OocHOBI Microsoft Semantic Kernel 3
gotupMa (yHKIIOHATRHUMH TUTariHaMu Ta miarpumMkoro Function Calling s
IPUPOTHOMOBHOTO KEpyBaHHS MOJISIMH;

® BIPOBA/DKEHHSI CIOBIIIEHb Yy peaJbHOMY dYacl Ta cTpimiHry Al-BiamoBiged 3a

J0TOMOror0 TexHounorii SignalR;



e peamizarito 30epiranas MemiadaiiniB 'y o6'ektHomy cxoBuili Cloudflare R2 depes
S3-cymicuuit API;

® po3poOky frontend-yactunu Ha @QpeiimBopky Next.js 16 3 App Router, moBoro
TypeScript Ta ynpasiiHHIM cepBepHUM cTaHoM uepe3 TanStack Query;

® peali3aliio KJIYOBUX MOJYIIB CHUCTEMHU, TaKUX SIK pPEecTpallisi Ta aBTEHTU(DIKaiis
KOPUCTYBa4iB, CTBOPEHHS, MyOmiKaIlis Ta MOAepallis TOid, MPOIax eIEeKTPOHHUX
KBUTKIB 3 OHJIAWH-OIUIATOI0, PEECTpallisl Y4YacCHHKIB Ta (OpPMYyBaHHS KBHUTKIB 3
QR-xomamMu, TWIANUCKK JJisI  OpPraHi3aropiB, arperamiss Ta BUIUIATH  KOIITIB
opranizaropam, Al-acUCTEHT 17151 ypaBIiHHSA MTOAISIMHU;

® TIPOBEJEHHS MOIYJIBHOTO Ta IHTETPAIIHHOTO TECTYBaHHS OCHOBHUX (DYHKI[IOHAIBHHX
0710K1B 3 BUKOpUcTaHHIM Testcontainers;

e mnanamtyBaHHg CI/CD pipeline uepe3 GitHub Actions 3 aBTOMaTru3oBaHUM
TECTYBaHHSAM Web-TO0CTYITHOCTI;

® pO3pOOKYy CydacHOTO aJanTUBHOTO iHTep(deicy KoprcTyBada Ha 0a3i JU3aifH-CUCTEMH,
cTBOopeHoi y Figma;

® 3abe3reueHHs O0e3MeKH, TOCTYITHOCTI Ta MAaCIITaOOBAaHOCTI PIIIICHHS.

VY poboti nependayaerbes Bukopuctanus texHonoriid: .NET 10, ASP.NET Core, Entity
Framework Core, PostgreSQL, MediatR, FluentValidation, Microsoft Semantic Kernel,
SignalR, Hangfire, Serilog na backend Ta Next.js 16 3 TypeScript, React 19, Tailwind CSS,
shadcn/ui, TanStack Query, React Hook Form, Zod na frontend. InTerpaiii 30BHIIIHIX
cepeiciB: Clerk (aBrentudikaris), LigPay (mmarexi), Cloudflare R2 (36epiranus daiinis),
Groq Cloud (LLM-nposaiinep). OcobnuBa yBara npuauisierbesi Clean Architecture,

1HTerpaliitHoMy TeCTyBaHHIO, aBTOMaTH30BAHOMY TE€CTYBAHHIO TOCTYITHOCTI Ta SKOCT1 KOJY.
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Abstract:

The aim of the qualification work is to design and develop a web application “EventFlow”
for event management with integrated artificial intelligence features. The system covers the
full lifecycle of events - creation, editing, attendee registration, electronic ticket sales with
online payment processing, an Al chat assistant powered by large language models, and
post-event photo sharing. The backend is implemented in C# on the .NET 10 platform using
Clean Architecture, the CQRS pattern via the MediatR library, and Entity Framework Core
ORM over PostgreSQL. The frontend is built on the Next.js 16 framework with App Router
and TypeScript. Artificial intelligence is integrated through Microsoft Semantic Kernel with
four functional plugins. User authentication is handled by the external Clerk service, payment
processing by the Ukrainian LigPay system, and real-time message delivery by SignalR. The
result is a production-ready system that follows modern software design principles.
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BCTYII

Kurts nepani Oublie NEPEXoUTh B OHJIAWH, TOMY OpraHi3ailisi oIl - BiJl HEBEJIUKHUX
MITaIliB 10 MacmTaOHUX KOH(EpeHIi - moTpedye 3pydYHHX 1 MBUIKHX MHPPOBHUX
iHCTpyMeHTiB. OprasizatopaM Ba)JIMBO MaTH 3MOTY JIETKO CTBOPUTH 3axif, 3ally4UTH
ayIuTOpI0, NPOAAaTH KBUTKM Ta MOCTIMHO MIATPUMYBATH 3B'A30K 3 ydacHUKamu. Bimomi
cBiToBl miardopmu, Taki sk Eventbrite, Meetup ab6o Luma, mnpomnonywoTs ©6arato
MOXJIMBOCTEH, aje BOHHM clIabKo ananToBaHI I yKpaiHCBKOTO puHKY. Cepel TOJIOBHUX
HE/IOMIKIB: BIJICYTHICTh 3pYy4YHOI IHTerpamii 3 HAIIUMU IUIATDKHUMUA CHCTEMaMH, BHCOKI
KOMIC1i, HETIOBHA JIOKaji3allis Ta Opak CydyacHUX 1HCTPYMEHTIB aBTOMAaTH3allii, K1 O 3HSIH 3

opraHizaTopa pyTUHHY poOOTY.

BoaHoyac po3BUTOK MITYYHOTO 1HTEJIEKTY, 30KpeMa BeTuKux MoBHUX mozeneit (LLM)
Ta pimeHb Ha KmTaat Microsoft Semantic Kernel, kapauHanbHO 3MiHIOE cIOCIO B3aeMOil
JIOAVMHU 3 TporpaMaMu. 3aMiCTh TOrO, I00 NEPEeXOAUTH MIXK JAeCATKaMU BIKOH 1
3alOBHIOBATH CKJIQJHI (OPMHU, KOPUCTYBAY MOXKE MPOCTO OMHCATH CBIM 3alHUT MPUPOIHOIO
MOBOIO - 1 CHCTEMa BHUKOHA€ 3ajady. BIpoBa/KEHHS TaKHMX PO3YMHHX IOMIYHHUKIB Y
tatopMy JUTsl YIPaBITIHHS MOAISIMU 3HAYHO 3HIDKYE TOPIT BXOAY JIJISi HOBAUYKIB 1 CyTTEBO

€KOHOMMTB Yac JOCBITYECHUM (PaxXiBIIsSIM.

Came ToMy METOIO 11i€1 poOO0TH € po3poOKa BIIACHOI CUCTEMU YIIPABIIHHS HOIISIMU 1]
Ha3Bow «EventFlow». Bona moegnye B co0i kimacuunuii pyHKiioHan event-rmargopm, aje
JIOTIOBHEHA €JIeMEHTaMU LITYYHOT'O 1HTENEKTY, afanToOBaHa MiJl YKPaiHChKI IJIAT1KHI CUCTEMU
Ta Ma€ 3py4Hi IHCTPYMEHTH Ui CHOUIKYBaHHS MDK OpraHizatopamMd i y4JacHHKamMH B

pearbHOMY Yaci.
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Meta poOoTu - cropoekTyBatu Ta po3pooutn BebG3acTocyHOk «EventFlowy, o
3a0e3reuy€e MOBHUM UK YNPaBIIHHS TOMISIMU 3 IHTETPOBAHUMH €JIEMEHTaMU IITYYHOTO

IHTEJICKTY, OPIEHTOBAaHUH Ha OTPEOMN YKPATHCHKOTO PUHKY.
3anaui qocsizKeHHs:

1. IlpoBectu anHami3 mpeaMeTHoi oOJacTi opradizaiii MOAINA Ta BHU3HAYUTH KITFOYOBI
O13HEeC-TIPOIIeCH.

2. JlocmiguTy ICHYIOUYl pIMIEHHS Ha PUHKY, BUSBUTH iX CHUJIbHI Ta CIa0KI CTOPOHH,
chopmyBaTH KOHKYPEHTHI ITepeBaru po3po0IFOBaHOT CUCTEMH.

3. ChopoekrtyBaru apXiTeKTypy cuctemu Ha ocHOBI miaxoniB Clean Architecture Ta CQRS.

4. CnpoektyBaTd MOJeNb JaHUX Ta peanizyBatu ii 3acobamu PostgreSQL Ta Entity
Framework Core.

5. PeanizyBatu cepBepHy yactuHy Ha tiardopmi .NET 10 3 iHTerpamisiMd 30BHIIIHIX
cepaiciB (Clerk, LigPay, Cloudflare R2, Semantic Kernel).

6. PeamizyBatu KIIIEHTCbKY YacCTHHY, BHUKOPUCTOBYIOUH (QpeiimBopk Nextjs 16 3
IM3aiiHOM, cTBopeHuM y Figma 3 Bukopuctanusam Figma Make.

7. PeamizyBatu Al-acucrenta Ta [IOCTaBKy IOBIIOMJICHb y peajlbHOMY daci dYepes
SignalR.

8. IloxpuTu KpUTHYHY (PYHKILIOHAJIBHICTh AaBTOMATU30BAHUMHU TECTAMMU.

O0’exkT oc/iTKeHHsI - TPOIEC OpraHizallii, MPOBEICHHS Ta MOHETH3allli MoJii i3

3aJIy4eHHSIM Cy4acHUX 1H(GOPMaIIifHIX TEXHOJIOTIH.

IIpenmeT nocaigkeHHs1 - IHCTpYMEHTaNbHI 3acobu Ta apxiTekTypHi migxoau (Clean
Architecture, CQRS, MediatR, Microsoft Semantic Kernel, Next.js, SignalR, interparis 3
miarikHoro cucremoro LigPay) nmist moOymoBu cucTeMu YNpaBlliHHS MOJISIMU 3 €JIEMEHTaMU

MITYYHOTO IHTETIEKTY.

MeTtonmu aocCaioKeHHsI: CHCTEMHUN aHami3 JUisl JAEKOMIIO3MIIi MpeAMeTHO1 o0nacTi,

00’ €KTHO-OpIEHTOBAHE MPOEKTYBaHHS MJia MmoOymoBu Moxaem aomeHy, UML-monentoBaHHS
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JUTSL Bi3yasi3allii apXiTeKTypH, eKCIEpUMEHTaIbHE TECTyBaHHS I BepHdikaili KOPeKTHOCTI

peasizailii, MOPIBHAJIBHUNA aHaJI3 JIsl OLIIHKKM KOHKYPEHTHOTO CepeIOBUIIIA.

IIpakTuyHa wiHHiICTL POOOTH TONIATAE Yy CTBOPEHHI TOTOBOTO JO €KCIUTyarailii
MIPOTPAMHOTO TIPOAYKTY, SIKUA MOKe OyTH BIPOBAKCHHN SK MPUBATHUMH OpTaHi3aTOpamMu
MOJIM, TaK 1 KOMITaHISIMH, III0 TPOBOJSATH KOPIIOPATHBHI 3aXOJU. ApPXITEKTypa CHCTEMHU €
MOJYJIbHOIO Ta MacIITa0OBaHOIO, IO JI03BOJIAE 11 MOAAIBIIUN PO3BUTOK 1 aamTalliio ITijg

cneruivHi MOTpeOr 3aMOBHHKA.

CrpykTypa po00oTH BiIMOBITAE BUMOTaM METOJUYHUX PEKOMEHJAIN 10 BUKOHAHHS
KBaTi(iKkaIiiHoi poOOTH Ha 3100yTTS OCBITHBOTO CTyIIeHs OakanaBpa. Pobora ckimamaerhes 31
BCTYIY, TPhOX PO3/LI1B, BACHOBKIB, CIMCKY BUKOPUCTAHUX JKEPEN Ta AOAATKIB. Y MEPIIOMY
PO3ILIl  PO3MIATAIOTECSA TEOPETHUYHI 3acaaud IPEAMETHOI 001acTi, MPOBOAMTHCS OIS
aHajoriB Ta  (QOpPMYNIOEThCS TOCTaHOBKAa 3ajadi. Jpyruil po3aul  MPUCBIYEHO
1H(pOopMaLITHOMY Ta MaTeMaTUYHOMY 3a0€3MEYECHHIO - aHali3y JaHUX, MPOEKTYBAaHHIO
apXiTeKTypu Ta 0a3u JaHHMX, OMUCY KIIOYOBHX AJTOPUTMIB. Y TPETbOMY PO3JiJi OMHCaHa
mporpaMHa peasizailis CEpBEpHOI Ta KJIIEHTChKOI YaCTHUH, 1HTErpallii 30BHIIIHIX CEPBICIB Ta

pe3yibTaru TCCTYBAHHA.
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PO3JLT 1
3ATAJILHI TOJIOKEHHS

1.1 Onuc npeaMeTHOro cepeaoBUIA

VYopaniaas nomismMu (event management) - II€ OKpeMa Taly3b, IO OXOTUTIOE
IJIaHyBaHHS, OpraHi3allilo, MPOBEJCHHS Ta aHalli3 Pe3yJbTaTiB 3aXOJlIB PI3HOTO MacITaly:
BIJl HEBEJIMKHUX 3YyCTpideil 1 BOPKIIOMIB A0 MAaCIITaOHUX KOH(epeHLlid Ta ¢ecTUBaiB.
HesanexxHo Bif TUITYy 3aX0/y, OPraHi3aTOp CTUKAETHCS 3 TUIIOBUM HAOOPOM 3a/1a4: 0hOpPMUTH
iHpopMaliiiHy CTOpIHKY TMOAii, 310paTu peecTparlii, OMpaIfoBaTU OIUIATH, ITOBIAOMUTH
YYaCHHMKIB TPO 3MIHH, IPOBECTH OONIK HPHUCYTHIX Ta 310paTh 3BOPOTHHUM 3B’A30K MICII

3aBEpILICHHS.

3 pO3BUTKOM ITU(MPOBUX TEXHOJIOTIN YCI 11l MPOIECH MEPEXOAATh B OHJIANH. 3a TaHUMHU
JTOCHIPKEHHST PUHKY event-management ruiargopMm, obcsar cBiToBoro puHky y 2024 pori
CTaHOBUB MOHaJ & MuIbsApaAiB gonapis CLIA, 3 porHo30BaHUM CEpEIHBOPIYHUM 3POCTaHHAM
noHan 13% mpoTsarom HAcTymHUX IUSTH poKiB. OKpeMOI0 TEHACHIIEID CTAa€ 1HTErparis
TEXHOJIOTIH IITYyYHOTO IHTEJEKTY B IJIAaTQOPMHU TAKOTO THUIY - JUIsl aBTOMAaTUYHOTO MIA00PY
MO TiJ 1HTEPeCH KOPHUCTyBada, TEeHepallli OMmMciB, PEKOMEHJAIl ONTUMAJIbHOTO Yacy

IMPOBCACHHS TOIIO.

3 TOYKHU 30py JOMEHY, KIIFOUOBUMHU 013HEC-CyTHOCTSIMH CUCTEMHU YNPABIIHHS MOIISIMU

e Iloaisn (Event) - ocHOBHa OIMHMII CHCTEMH, IO MICTUTH 1H(GOPMAIlIO TPO 3aXij:
Ha3BY, OMKC, JaTy W 4ac MOYaTKy Ta 3aBEpIICHHs, Miclie TpoBeaeHHs ((I3UUHY aapecy
abo TMOCWJIaHHS JUIsl OHJANH-TOMIT), KUTBKICTh JOCTYIHHUX MICLb, IiHY, OOKJIaIuHKY,
cTatyc myOumikalii Ta 3B’ s130K 3 OpraHi3aTopoM.

e Peectpanin (Registration) - axr Toro, 1110 KOHKPETHUN KOPUCTYBAY 3aPEECTPYBABCS
Ha KOHKpEeTHY moxito. Peectpaniss micTuTh iH(oOpMalio mpo Aary mojadi, CTaTryc

(oduiKye OoTuTaTH, MATBEPKEHA, CKACOBaHA), TOCUJIAHHS Ha KBUTOK.
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e Ksurtok (Ticket) - enekTpoHHUN MOKyMEHT, IO 3aCBITYY€ MPABO ydYacTi B IJIATHIM
nonii. KButok 30epirae indopmaiiito nmpo omiary, craryc (OriayeHHi, TOBEPHEHUH,
BUKOPHUCTAHMI), YHIKaIbHUHN 11eHTU(IKaTOp U1 mepeBipku Ta QR-ko.

e KopucryBau (User) - oco0a, mo B3aeMoji€ 3 cucTeMor0. Moxe MaTh poiil: yYaCHUK
(Attendee), opranizatop (Organizer), aagminictparop (Admin).

e Ilinmucka (Subscription) - iHCTpyMeHT MOHeTH3aIlli JJIS OpraHi3aTopiB, IO HaJa€e
PO3IIKMPEH] MOXKJIUBOCTI (OlNIbIIIe TIOMIM, JoaaTkoBa aHamiTuKa, Al-GyHKIiii) Ha OCHOBI
Tapu(HOTO TUIAHY.

e @otorajsepes mnoaii (Event Photos) - xonekmiss 300pakeHb, 3aBaHTAKCHHUX

OpraHi3aTopOM IIiJ] Yac CTBOPECHHS ITOII.

KurreBuii 1muki momii MO)KHA OINKMCATH HACTYITHOIO ITOCIIIOBHICTIO cTaHiB: Draft
(yepnerka) — Published (omyOsikoBana) — Registration Open (BizkpuTa peectpaiis)
— In Progress (rpuBac) — Completed (3aBepmena) — Archived (apxiBoBana). Ha

KOYKHOMY 3 IIUX €TaliB BUKOHYIOThCS crienudiuni Jii:

e V crani «YepHeTka» oOpraizatop MOXKe penaryBaTd OMKC Ta HaJIAMTyBaHHSI Oe3
00OMEKEHb;

e 3 MOMEHTY ITyOJTiKaIlii 3MIHM BUMararoTh JI0AaTKOBOTO ITiITBEPKEHHS,

e 3agepiieHa nois OlIbIe HE IPUHMaE peecTpallii, aje 103BoJIs€ 3aBaHTaKEHHS (HOTO;

e ApXiBHa MOAIS HEAOCTYITHA JIJIsi HOBUX JIiiA, aje 30epiraeThes Iist iCTopii.
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“Mozepazis

EventFlow

Asystems

¢ Asrenmpiranig dncluder o
. Tampodime

Clerk
- asystems

LigPay

l Asystems

o wincluder #
’
e OpenAl /LLM
I -~

Puc. 1.1. Jliarpama Bukopuctanass UML cucremu EventFlow

icepeno. pospobneno asmopom

3 TOYKM 30py PpEryasiTOPHOTO CEpelOoBHINA, MpU PoOOTI 3 MOAISIMH HEOOXITHO
BpPaxOBYBaTH BUMOTM 3akoHY YKpaiHu «lIpo 3aXxucT mepCOHANBHUX NAHUX», AKUWA PETYIO€
00poOky iH(popmarii mpo y4yacHUKIB (iM’d, KOHTAKTHI daHi, JaHi omiatv). OKpeMoro
BaXIMBOIO BUMOTOIO € BiANoBiAHICTh cTanaapTy PCI DSS npu o6po0ii miaTi>KHUX JaHUX - Y
ma”iii poOOTI 1[I0 BUMOry JejeroBaHo IulaTikHiM cucremi LiqPay, mo mo3Bomsie
pPO3pOOTIOBAHOMY 3aCTOCYHKY He 30epiraTd JJaHl KapToK 1 HE IIPOXOJUTH BJIAcCHY

cepTudikario.

Po3BuTOK Ccepu MITy4HOro IHTENEKTY, 30KpeMa TOosfBa BEJIMKUX MOBHHMX Mojeei

(LLM) na xkmrant GPT, Claude, Gemini ta inctpymentiB tuiry Microsoft Semantic Kernel,
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J03BOJISIE SIKICHO OyTyBaTH B3a€EMOJIIO 3 CHCTEMaMH KEPYBaHHS MOISIMH. 3aMiCTh TOTO, 1100
KOPUCTYBad CaMOCTIMHO TPOXOJIMB dYepe3 cepito (GopM Juisi CTBOPEHHS MOJli, BIH MOXeE
3BepHyTHCSA 10 Al-acuctenra mpupogHor MoBOw0: «CTBOpH MeHi momairo Ha 50 mroxeit mpo
React-po3pobky HactymHoi cyb6otn B Kuei o 14:00». ACHUCTEHT CTaBUTh YTOYHIOHOUI
MUTAHHS, 3alO0BHIOE MOTPIOHI MOJIs Ta CTBOPIOE MOAII0 - BCE 3a OJHY PO3MOBY. AHAJIOTTYHO
Al nmomomarae mrykatd mojii 3a HETOUHMMHU KpUTEpisiMU a00 BUKOHYBAaTU MAacOBI orepartii

TUITY CKaCyBaHHS peecTpariii.

1.2 Oraga HasABHUX AHAJIOTIB

Ha punky event-management minaTtgopM ICHy€e 3HauHAa KUIBKICTh pIIIEHb, IO
BIJIPI3HAIOTHCS 32 (PYHKIIIOHAJBHICTIO, IUJILOBOIO ayAUTOPIEID Ta PEriOHATBHUM (DOKYCOM.

Po3rsiHeMo 0CHOBHMX KOHKYPEHTIB po3pobitoBanoi cuctemu EventFlow.

Eventbrite - roGanbHuil Jigep y cdepi npoaaxy KBUTKIB Ha IOjii, 3aCHOBaHUM Y
2006 poui. Ilnarpopma mniaTpumye mnomii Oyab-KOro MacmTady - BIJ HEBEJIHKUX
MalcTep-KJIaciB /10 MaciTaOHUX KoH(pepeHIid 3 aecaTkamMu Tucsd ydacHukiB. Cepen
nepeBar - BeJMka 0aza KOpHUCTyBauiB, IHTErpalli 3 NomyJIspHUMH cepBicamu (Zoom, Slack,
MailChimp), THy4Yki HamamTyBaHHS KBUTKIB, aHaiiTuka. OCHOBHI HEIOJIKH 3 TOYKHU 30Dy
YKpaiHCHhKOTO KOPHCTyBada: BHCOKa Komicis (Onm3bko 3,5% + ¢ikcoBaHa rara 3a KBUTOK),
BIJICYTHICTh HAaTUBHOI 1HTErpamii 3 YKpaiHCbKUMHU IUIATDKHUMHM CHCTEMaMHM, HENOBHa
JoKai3aiis YKpaiHChbKOIO MOBOIO, BIACYTHICTH Al-acucteHta uisi ympaBlliHHS TOMISIMH.
[aTepdeiic yacTo mepeHaBaHTAXKEHUM PEKIaMOIO IHIIMX TMOAIM, M0 BIABOJIKAE BiJ I

KOpHCTYyBaua.
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§ eventbrite Q  Searchevents Q Pisve Q Updates Find Events Create Events Help Center v Find my tickets Signin

GETINTOIT

FROM POP BALLADS
TO EMO ENCORES

Get Into Live Music

2 ) () &

Music Nightlife Performing & Visual Holidays Dating Hobbies Business Food & Drink
Arts

Puc. 1.2. Ul-nu3aiin mnardopmu Eventbrite

IDicepeno: https://www.eventbrite.com/

Luma - cywyacHa mnargopma 3 (oKycoM Ha CHIUIBHOTHI NOAli, TeX-KOH(pepeHuli Ta
3ycTpiui crapramiB. Binpi3HSI€TbCS MIHIMATICTUYHUM Ta €JETaHTHUM 1HTepdencoMm,
MIBUJKICTIO pobOotu, iHTerpaiiero 3 Calendar momatkamu. Cepen mepeBar - MHpoCTOTa
CTBOPCHHS TIOJIIN, sIKICHI email-koMyHikairii, 6e3kormToBHIM 60a3oBuii Tapud. [Ipore Luma ne
HIATPUMYE OIUIATy B TPUBHSIX Yepe3 JIOKaJIbHI IJIATIKHI CUCTEMU (TUTBKH Stripe 3 KapTKaMmu
MDKXHApOAHOTO 3pa3ka), He Mae MOBHOLIHHOrO Al-acucteHTa, 0OMeXeHO JIOKaji30BaHa

YKPaIHCBKOK MOBOIO.
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AT+3 [ocnigxywte A YBiTn

CTBOpITb CTOPIHKY NOAIT, 3anpocith
Opy3iB Ta NpofaBanTe KBUTKH.
MpoBeaiTs He3abyTHIO NOAjH CbOTOAHI.

CTBOpITb CBOIO NepLuy Nojjto

Puc. 1.3. Ul-nu3aita miardhopmu Luma

Licepeno: https://luma.com

Concert.ua, Karabas Ta mnogiOHI ykpaiHCBKi arperaropm KBHUTKIB - 1€ HE
mw1aropMu CaMOCTIMHOTO CTBOPEHHS TMOAIN, a MapKeTIUIeMCH, 1€ OpraHi3aTop MOXe
PO3MICTUTH CBiM 3axij MiCIsl MPOXOHKEHHS Mojepallii. Boru mobpe miaxoasTh I MacOBHX
KOHIIEPTIB Ta OQIIMHUX 3aXO0/IB, ajie HE JJI1 HEBEJIIUMKUX MITaIliB, BOPKIIOIIB YU MPUBATHUX

nojiii. CTBOPUTH MOJIIF0 CAMOCTIIHO 32 KiJIbKa XBUJIMH HEMOXKJIUBO.

Ha ocHoBi mpoBeaeHoro omsigy  ¢hOpMOBAaHO  MOPIBHSUIBHY — TaOJMITIO

(GYHKITIOHATBHOCTI ICHYIOUHUX pIllIeHb Ta po3pobmoBanoi cuctemu EventFlow.
Tabmums 1.1

[TopiBHsiHHA QyHKIioHay EventFlow 3 ananoramu

DyHKist EventFlow Eventbrite Luma | Meetup

CamocriiiHe ~ CTBOpeHHs | + + + +

rmozii 3a XBUJIMHHU
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VYkpaiHcbka JIokasizaris + YacTKOBO - -

Omnara B UAH wuepe3 |+ - - -

LigPay

Al-acucteHT  KepyBaHHA | + - - -

MMOISIMA

Real-time HoTHdikamnii + + + -
dororanepes moxii + - + +
Hipnucku s |+ + (mnarHi mianu) |+ -
oprasizaTopis

beskomroBauii  6a3oBuii | + + + -
IIaH

InTerparis 3 Clerk SSO + - + -

(Google)

Open-source / camocTiiine | + - - -

pO3ropTaHHs;

Iicepeno: cknadeno asmopom Ha 0CHOBI OQiYitiHOI OoKyMeHmayii 32a0anux niamgopm

Ha ocHoBi npoBenenoro ananizy modynoBano SWOT-anamiz po3po06atoBaHOi CUCTEMU

EventFlow.
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Tabmuis 1.2
SWOT-ananiz cucmemu EventFlow
CuJiibHI CTOPOHU Caabki ctopoHu
[aTerpamis 3 LigPay s | BincytHicts IOYaTKOBO1 0a3u
YKPaTHCHKOTO PUHKY KOPHUCTYBadiB

Al-acucrenT Ha 0a3i Semantic Kernel

OOMexeH1 MapKETUHIOB1 pecypcH

CyuachHa apxiTeKTypa

Architecture, CQRS)

(Clean

3aneXHICTh Bij 30BHIIIHIX CEPBICIB

(Clerk, Al-mpoBaiinep)

Real-time KOMYHIKaITisI yepes | BiacyTHICTE MOOIJIBHOTO 3aCTOCYHKY
SignalR Ha CTapTi

AnantuBauii Ul Ha 6a3i Next.js Ta

Tailwind

MokauBoCTI 3arpo3u

3pocranHs monuTy Ha oduraiH-monii | [TosiBa HOBUX r7100aIbHUX

ITCJIS HaHaeMil

KOHKYpPEHTIB 3 Al

ITepexin OpraHi3aTopiB BiJl
100IbHUX 10 JIOKaJTbHUX
aropm

3mina Ttapuduoi nomituku LigPay

a6o Clerk

Po3mmmpenHss Ha  €BpOIEUCHKUU

PUHOK

ExonoMmiuHa HeCTaOUIBHICTH, IO

3MEHIITy€ OFO/KETH Ha MO/ii

[nTerpanis 3 AepKaBHUMH cepBicaMu

(His)

3MIHM B 3aKOHO/IaBCTBI

oroa0

ICPCOHAJIbHUX JTaHHUX

IDicepeno: cknadeno asmopom
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[IpoBenennii anani3 103BOJSIE 3pOOMTHM BUCHOBOK, IO HIllla CUCTEMHU 3 HATUBHOIO
IHTErpali€lo MIATHKHOTO IHCTPYMEHTapito Mg YKpaiHM Ta MOBHOLIHHUM Al-acucteHTom
3QJIMINAETBCS HE TIOBHICTIO 3amoBHEHOM. lle CTBOpIOE pPHUHKOBI MOXIMBOCTI JIS

BripoBakeHHs EventFlow.

1.3 ITocTanoBka 3axaui

Ha ocHoBi ananizy npeaMeTHoi o0siacTi Ta OISy HasBHUX PillleHb CHOPMYIbOBAHO

BHUMOTH J10 po3pobmtoBanoi cucremu EventFlow.
DYyHKIIOHAIBHI BUMOT'M CTPYKTYPOBAHO 32 POJISIMU KOPUCTYBAYiB.
Yuacnux (Attendee):

e peectpalisa Ta apreHTU(IKaIs yepe3 Clerk (email, Google, inm1i mpoaiiaepn);

® T[iepersl KaTrajgory OIyOJiKOBaHMX TOMIA 3 GUIbTpaMUd 3a KaTeropi€r, Jaroro,
JIOKAIII€I0, IIIHOIO;

® JeTalbHUI meperisia iHpopMallii Ipo Mmoairo (omuc, MporpaMa, opraHizarop, Jokarlis
Ha Mari);

® peecTpallis Ha OE3KOIITOBHY OO,

® KymiBJs KBUTKA Ha IuiaTHy mnofito yepe3 LiqPay 3 miarpumkoto Apple Pay, Google Pay,
0aHKIBCHKUX KapTOK;

® CKacyBaHHSI peecTpallii 3 TOBEPHEHHSIM KOIITIB (BIAMOBIAHO JO TMOJITUKHU
opraHi3aropa);

® [epenisii 0COOUCTOro KabiHeTy 3 ICTOPI€l0 MOiN Ta KBUTKIB;

® 3aBaHTaXCHHS ()OTO B rajepero micis moii;

e crinKyBaHHS 3 Al-acuCTEHTOM [1J1s1 MOUTYKY MOAiH Ta 1HIINX 3aIUTIB;

e orpuMaHHs real-time HoTuikaiid MPo BaXIWBI Momii (TIATBEPIKEHHS PEECTpaIlii,

HaraJyBaHHS).

Opczanizamop (Organizer):
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yC1 MOXKITUBOCT] YYaCHHKA,

CTBOPCHHS ITOMAIM 3 MOBHUM HAaOOpOM IapaMeTpiB (Ha3Ba, OMHC, JaTH, JIOKAIis, IiHa,
JIMIT y4aCHUKIB, OOKJIaIMHKA);

penaryBaHHs Ta BUAAJICHHS BIACHUX TOJIH;

NeperIsy] CIUCKY 3apEECTPOBAHUX YUACHUKIB;

JOCTYM JI0 aHAJITUYHO! MaHesl 3 MOKa3HWKaMM MOJiN (Mpoaaxki, BIICOTOK MPOJAXKiB,
cepenHii yek);

YIPAaBIIIHHS MIAMHCKOIO (BUOIp Tapudy, orjiaTa, CKaCyBaHHs);

BUkopucTtanHs Al-acucTteHta 1711 BUKOHAHHS aJMIHICTPATUBHUX il (CTBOpPEHHS,

pemaryBaHHs, aHATI3).
Aominicmpamop (Admin):

yC1 MOXKJIMBOCTI OpraHi3aTopa;
nepenIs 17100aJbHOT CTATHCTHKU CUCTEMU;
yIPaBIIiHHS KOPUCTYBa4aMH Ta POJISIMH;

OTpUMaHHS HOTU(IKALIN PO MiA03plTy aKTUBHICTh Ta MACOB1 peeCTparlii.
HedynkuionajbHi BUMOTH:

IIpooykmuenicms: cepenniii yac BinmoBini API-emamointiB - menme 300 mc mpu
TUTIOBOMY HaBaHTaXeHHI; miaTpuMka MiHiMyM 100 omHOYacHMX KOpUCTyBadiB 0e3
Jierpaiaiii;

be3nexa: asrentudikauis uepe3 Clerk SSO; aBropuszaiiss Ha OCHOBI pOJEH;
JeneryBaHHs 00poOku tuiatixHuUX naHux LiqPay mnms Bigmomimaocti PCI DSS;
30epiraHHs 4yTIHBO1 KOH(IrypaIlii y 3MIHHHX CEpeIOBUINA, & HE B KOJI;
Macwimabosanicms: stateless apxiTeKTypa CEpBEpHOI YacCTUHHU, IO JO3BOJISIE
TOpU3OHTaIbHE MaciTaOyBaHHs; BUHeceHHs1 cecid SignalR y Redis nmpu motpe6i;

30epiranns ¢ainiB y Cloudflare R2 6e3 mpuB’s3ku 10 cepBepa 3aCTOCYHKY;
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Jlocmynnicmb: anantuBHAN iHTEp(DEIC, IO KOPEKTHO MPAITIOE HA JECKTOII, TUIAHIIETI,
cmaptdoni; BianoBiaHicTh cTangapty WCAG AA aiis KOHTPACTHOCTI Ta KJIaBlaTypHOi
HaBIrarii;

Hiompumyeanicms: ditTka MoxaynbHa apxitekrypa (Clean Architecture); mokpuTTs
KpUTUYHOI (DYHKITIOHATBHOCTI TecTamu; Tumi3oBaHuil kom Ha TypeScript ta C# 3
HYJIOBUMHU TONEPEHKEHHSIMU KOMITLISTOPA;

Jlokanizauyin: inTepderic ykpaiHChKOIO Ta aHIIIMChKOI0 MOBaMU;

Cymicnicmob: miaTpumka cydacHux OpaysepiB Chrome, Firefox, Safari, Edge y nBox

OCTaHHIX CTaOUTbHUX BEPCISX.
OO0MesKeHHS TPOEKTY:

BUKOPHUCTAHHS O€3KOIITOBHUX TapudHux riaHiB 30BHImHIX cepBiciB (Clerk Free,
LigPay TecroBe cepenoBuiiie s po3pooku, Cloudflare R2 y 6e3komToBHii KBOTI);
MOHOJIITHA apXITEKTypa CEpPBEpPHOI YAaCTUHU 0e3 po30UTTS Ha MiIKpocepBicH (i
3MEHIIICHHS CKJIATHOCTI PO3TOPTAHHS Ta MiITPUMKH Ha €Talli po3pO0KH);

po3ropranHs y BunIAnl omHoro Docker-koHnTeiiHepa cepBEpHOI YaCTHHH TUIIOC
OKpeMoro koHTerHepa b/I;

MiHIMaJbHA I1HTErpalis 3 TPETIMH CepBICaMM I103a MepeslikoM (0e3 aBTOMaTUYHUX

email-po3cuinok, push-HoTudikamiii Ha TPUCTPIK TOIIO).
Kpurepii ycnmixy npoexry:

KopuctyBau Moke YCHIIIHO 3apeecTpyBaTUCs, CTBOPUTH IMOJII0, OMYOJIKyBaTu ii Ta
OTPUMATH PEECTPALIIO 1HILIOTO KOPUCTYyBaYa.

[Mnarixamit flow «kymiBns kBuTtka — callback Big LiqPay — Bugaua kBuTKa»
IPOXOJIUTH O€3 MOMUIIOK.

Al-acUCTEeHT KOPEKTHO BUKOHYE MIHIMYM ITSITh THIIOBHUX CIICHApiiB (CTBOPEHHS MOIi,

MOIIIYK, PeECTpallisi, CKACYBaHHS, CTaTUCTUKA).
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4. Real-time HoTH(IKaIS MPO PEECTPALI0 JOCTABISETHCS OpraHizatopy B Mexax |
CEKYH/IH.

5. 3arasbHe MOKPUTTS TECTaMU KPUTUYHUX MUISXIB - HE MeHIe 60%.

BucnoBku 10 po3aiay 1

Y mepmomy po3diun  TPOBENEHO KOMIUIEKCHMM —aHami3 mpeaMeTHoi oOnacTi
event-management. OnucaHo KJIIOYOBI CYTHOCTI Ta OI13HEC-TIPOIECH, IO MaroTh OyTH

pearizoBaHi B CUCTEMI: MOJis, peecTparlisi, KBUTOK, KOPUCTyBad, MiANMUCKa, (hoToraiepes.

3niiicHeHO OIS TPhOX OCHOBHUX KOHKYpeHTIB - Eventbrite, Luma, Meetup - Ta
BUJIIJICHO 1X CUJIBHI 1 ciaOki croponu. Ha ocHoBI mopiBHsbHOTO aHamnizy Ta SWOT-anamizy
OoOrpyHTOBaHO KOHKYPEHTHI IepeBaru po3pooOsoBaHoi cuctemu EventFlow: iHTerpamis 3
LigPay, mnoBHominHuii Al-acucTeHT, cy4acHUW CTEK TEXHOJIOTIM Ta OpIl€HTallis Ha

YKPaiHChbKUI PUHOK.

CdopmynpoBaHO (PyHKITIOHAJIBHI Ta HE(QYHKIIOHAJIIBHI BUMOTH JIO CUCTEMH Yy PO3pi3i
TphOX poJiell kopuctyBauiB (Attendee, Organizer, Admin), BU3Ha4UeHO OOMEKEHHS MIPOEKTY Ta
kputepii ycmixy. [locTaHoBka 3amadi € OCHOBOIO I TPOEKTYBaHHS apXiTEKTYypH B

HACTYITHOMY PO3JILII.
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PO3ILI 2
IHO®OPMAIIINHE TA MATEMATUYHE 3ABE3NEYEHHS

2.1 AnaJi3 npeameTHoi odsacTi

Ha ocHoBi chopmoBaHUX y TIepIioMy po3aijii BUMOT BUIIJICHO KITIOYOBI iHGOpMaITiifHi
cytHocti cuctemu EventFlow Ta moTtoku nanux mixk HUMU. JJoMeHHa MOJIENb CKIaIaeThes 3
JIeB’ T OCHOBHUX CYTHOCTEM, KOXKHA 3 SIKMX BIAMOBIJAa€ MEBHOMY acHEKTy O13HEC-JIOTIKU:
Event (momis), EventRegistration (peectpamisi Ha momito), Ticket (xBurok), User
(kopuctyBaud), Role (pons), UserRole (3B’s130k kopucTyBada 3 poiuio), Subscription
(mignucka), EventPhoto (doro moxii) Tta ChatConversation (icTopiss po3MOB 3

Al-acucteHTom).
BxiaHi 1aHi cucTeMu HaTXOAATh 3 KIJTBKOX JIKEPEIT:

1. Jlaui 6io kopucmyeaua uepe3 UI: popma cTBOpeHHs/penaryBanHs Mofii (Ha3Ba, OIKC,
JaTH, JIOKaIlis, IliHa, JIIMIT Y4YacHHKIB, OOKJIaJWHKA), dopMa peecTparlii Ha TOJII0,
dbopma pemaryBaHHs podiiaro, TEKCTOBI MoBijoMieHHs B Al-uart, daiinu 300paxeHb
JUTS Tajepel.

2. Jlani 6i0 308Hiunb020 cepsicy asmenmugixayii Clerk: JWT-TOKeH y 3arojioBKy 3aIury,
ClerkUserld sx criiikuit inenTudikarop kopucTtyBada, nmpodinpHa iHpopMaris (email,
1M’s1, aBarap) IIiJ1 9Yac IEepIIoro BXOmy.

3. Jlani 6i0 naamisxcnoi cucmemu LigPay: webhook-callback micns ycmimmoi a6o
HEYCIIIIHOT TPaH3aKIlii, 10 MICTHTh CTATyC IUIATEXKYy, 1ACHTU(IKATOP 3aMOBIICHHS,
CYMY, BaJIIOTY, CUTHATYpy JIJIsl IEPEBIPKU aBTEHTUYHOCTI MOB1IOMIICHHS.

4. Davinu mynemumedia: 300pa>keHHs MOAIN Ta poToranepei, o 3aBaHTaXKyIOThCS Yepe3

multipart-popmu ta 36epiratotrbes B Cloudflare R2 3 moBepuennsim URL.
BuxiaHi xaHi cucTeMH BKIIIOYAIOTh:

e REST API Bianosiai y popmati JSON nsisi CHHXpOHHOT KOMYHIKallii 3 KJIIEHTOM;
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real-time moBimomieHHs yepe3 WebSocket (SignalR) st acHHXpOHHHX TTOIN;
pemipexTH Ha rmaThbkani noto3 LiqPay ans inimiarii omiaty;
pre-signed URLs nmst mpsimoro 3aBanTa)xeHHs daiimmiB y S3;

CTPIMIHT YaHKIB BinoBiai Al-acuctenTa y peaapHOMY Yaci.

OOme:keHHsT Ha [JaHi peayi3oBaHl dYepe3 Imap Baiijamii Ha 0a3i 0i0mioTeKU

FluentValidation:

YuacHuk
Attendee doto, AI-3anuTH
KaTtanor nofid,
BWTOK, HOTHdIKALT,

AnmiHicTpaTop

i noain,
OpraHisaTtop
S —— nepernag cTatucT1iM,
g nianucka upload/download darinis

Ha3Ba noxaii - Big 3 1o 200 cuMBOIIIB, 000B’I3KOBA;

onmc noAii - 1o 5000 cumMBOIIIB;

Jata 3aBepIICHHs NoAll Mae OyTH Mi3HILIE 32 AaTy MOYarKy;

I[1Ha KBUTKA - HEB1Jl'€MHA; JIJIs1 O€3KOIITOBHUX TOJI1¥ TOPIBHIOE HYJIIO;
MaKCHMaJlbHa KUJIbKICTh YUYAaCHHUKIB - I0/IaTHE L1JI€ YKCIIO;

email - 3a RFC 5321;

PO3Mip 3aBaHTAXKEHOTO 300paxkeHHs - He Oubie 10 Mb;

dbopmaru 300paxens - JPEG, PNG, WebP.

JWT TOKeHwM,
npodinb KOPUCTYBa4Ya, —»
OHOBMEHHA MeTafaHuX ponei

Clerk
Auth Provider

MoLUYK, peecTpauina,

onnara KBUTKa,

checkout-3zanur,
callback nnatexy,———p
refund

LigPay
Payment Gateway

EventFlow

Cuctema ynpasniHHA NoaiAM9
Bignosigi AT

CTEOPEHHA/ pefaryBaHHs ¥

pre-signed URL,

AWS S3
File Storage

onyonikoBaHi nogil,

SHANITHKA, [JOX([], =—
HOTHOIKaLYT

: MpoOMAT + icTopia,

Moaepadin, BnokyeaHHa, \—— function calls, ————»| OpenAT /LLM

YMPaBNiHHA KOPUCTYBa4amu

i iMiHF B ini Provider
Admin CTPIMIHF BignoBiai
rnoBansHa CTaTUCTUKE,

TorK, anepTu
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Puc. 2.1. KontekctHa niarpama notokiB ganux cucremu EventFlow

cepeno. pospobneno asmopom

2.2 IIpo€KTYBAHHA CHCTEMH

2.2.1 Apximexmypnuit wiaonon Clean Architecture

ApPXITEKTYpHOIO OCHOBOIO CepBepHOi dYacTHHM cucreMu oOpano miaxig Clean

Architecture, 3anpononoBanuii Pobeprom MaptiHoM. 3rigHO 3 UM MIIXOI0M, IPOrPaMHHMA

KOJI OpTaHI3OBYEThCS y KOHIICHTPHYHI IIIapW, J€ BHYTPIIIHI IIapu HE 3aliekaTh BiJ

30BHIIIHIX. Takuii miaxia 3abe3neuye:

HE3aJIe)KHICTh O13HEC-JIOTIKH BiJl (PPEHMBOPKIB Ta 30BHINIHIX CEPBICIB;

MOJIMBICTh TECTyBaHHS Oi3Hec-mpaBmwin Oe3 migHimManHs bJl, BeO-cepBepa um
30BHIMHIX API;

JIETKY 3aMiHy KOMIIOHEHTIB 1H(pacTpyKTypu (Hampukiaid, 3amiHa LiqPay Ha Stripe He
notpelye 3MiH y O13HEC-JIOTIII1);

YITKE PO3MEKYBaHHA BIAMOBIIAILHOCTEN MIK YACTUHAMH CHCTEMH.

Apxitektypa EventFlow ckiiagaeThcst 3 4OTUPBOX IIAPIB:

l.

Domain - BHyTpimHe sapo cuctemMu. Mictuth qomeHH1 cyTHocTi (Event, User, Ticket
tomo), value objects (manpuxnan, Eventld, Ticketld - cTporo TunizoBani
imeHTudikaropu), TOMEHHI Moii Ta iHBapiaHTH Oi3Hec-mpaBuil. Lleil map He 3a/IeKuTh
H1 BIJl 4OrO, OKpiM cTanaapTHOi 6101ioTeku .NET.

Application - mrap npukmagHOi joriku. MICTUTh Use-cases y BUIVISAI KOMaH]
(Commands) Ta 3anutiB (Queries) BianoBigHo a0 narepHy CQRS, oOpoOHUKH ITUX
KOMaHJl Ta 3alllTIB, BaJIIJIaTOpPH, 1HTepdeiich 1HPpacTpyKTypHHX cepBiciB (0e3
peaiizaitiif). 3a1eXuTh TIIBKH Bi Domain.

Infrastructure - map peamizamiii. MicTuth peainizaiiro peno3utopiiB uepe3 Entity

Framework Core, inTerpamii 3 3oBuimHuiMu cepBicamu (Clerk, LiqPay, Cloudflare R2,
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Semantic Kernel), peanizamito SignalR xa6iB, kondirypamito bJl. 3anexurs Bif
Application Ta Domain.

4. API (Presentation) - Touka Bxomy. Mictute kouTposiepu ASP.NET Core, middleware,
koHbiryparito  DI-xoHTeitHepa,  HajmamTyBaHHA  Swagger,  MaplIpyTH3AIiI0

SignalR-xa6iB. 3anexuth Big Application ta Infrastructure.

API (Presentation)
Controllers » Middleware «
Program.cs « Swagger

Y

Infrastructure
EF Core « Repositories »
Clerk » LigPay » 53 »
Semantic Kernel « SignalR

/

Application
Commands « Queries »
Handlers » Validators »

Interfaces

Domain
Entities » Value Objects »
Domain Rules

Puc. 2.2. Cxema Clean Architecture cuctemu EventFlow 3 yotupma mapamu

IDicepeno: po3pobneno agmopom

Oo6rpyntyBanas BuOopy Clean Architecture Haj anbTepHATHBAMH: KJIACHYHA
TpupiBHeBa apxitekrypa (Ul / Business Logic / Data Access) HeqoCTaTHbO THYYKa st

MPOEKTY 3 KUIbKOMA 30BHIIIHIMHU I1HTErpauisiMd Ta aKTUBHOIO Al-QyHKIIOHAJIBHICTIO -
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Oynp-sika 3MiHA B IHTErpalliiHOMY Iapi pU3WKye 3adenutu Oi3Hec-noriky. Hexagonal
Architecture xoHnentyainbHo noaioHa g0 Clean, ane ciabuie nomupena B .NET-ekocucremi,
0 YCKJIQTHIOE OHOOPAWHT HOBUX po3poOHMKIB. Beprukambhi ciaiicm (Vertical Slice
Architecture) edeKTUBHI ISl HEBEJIMKUX IPOEKTIB, aje MPH 3POCTaHHI KUTBKOCTI (DyHKIIIH
nounHatoTh ayomroBatu koil. Clean Architecture 3HaxoauTh oONTUMalbHUN OallaHC MIXK

CTPOTICTIO PO3MEKYBAHHS Ta YATAOETHHICTIO.
2.2.2 J/lomennuii wwap ma cmpoz2o munizogani ioenmugpixamopu

VY noMeHHOMY TIapi peaizoBaHO JEB’SITh OCHOBHUX CyTHOCTeH. OIHIEIO 3 KIIFOUOBUX
IIPOEKTHUX PIllIEHh € BUKOPHUCTAHHS CTPOTO THIMI30BaHUX 17eHTHU(]IKATOPIB 3aMICTh CHPHUX
tuniB Guid a6o int. KoxkHa cyTHICTh Ma€ BIacHUM TUI iieHTU]IKaTOopa y BUIIsiAL readonly

record struct:

Jlictunr xomy 2.1 Ipuknan inenTrudikaropa s KOXKHOI CyTHOCTI

public readonly record struct EventId(Guid Value);

public readonly record struct UserId(Guid Value);

public readonly record struct TicketId(Guid Value);
public readonly record struct RegistrationId(Guid Value);
public readonly record struct SubscriptionId(Guid Value);

[lepeBaroro Takoro mixoay € HEMOXJIMBICTh BUIIAJKOBO nepeaaru, Hanpukia, Userld
B MeToj, o ovikye Eventld - komminsitop C# BusBuTh MOMMIKY Ha etari 30ipku. Lle ycyBae

IIJTUH KJIaC MOTEHIIMHUX 0ariB, siki Oyju O BaXKKO BUSIBIISIFOTHCS B IIPOJAKIIICHI.

JloMeHH1 CYTHOCTI MICTSTh HE TUIBKM JlaHi, a ¥ Oi3HeC-TpaBuja y BHUIVISAI METO/IIB.
Hampuknazn, cytHicte Event mae meron Publish(), sikuii 3miHtoe craryc moaii 3 Draft na
Published 3 mepeBipkoio morepenaHix yMoB (3amoBHEHI 00OB’S3KOBI IMOJIsI, JaTa MOYaTKy B
Mmaiioytaromy). CyTHicTh Ticket mae meToau MarkAsPaid(), Refund(), MarkAsUsed(), koxxen

3 IKUX MepeBips€ MOXKIIMBICTh MEPEXOAY 31 IOTOYHOIO CTaHY.
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[ToBHwMi1 ko1 cyTHOCTI "Event" 3 ycima nomennumu metonamu ("Publish”, "Cancel",

"AddPhoto", "UpdateDetails", "GetRegistrationCount") nHaBeneno y Jonatky A.
2.2.3 llap Application: CQRS na 6a3i MediatR

VY mapi Application 3actrocoBano natrepH CQRS - po3aineHHs BiANOBITAIEHOCTEH Mik
komaHgamMu (Commands), siki 3MIHIOIOTh CTaH CUCTEMH, Ta 3anuTamu (Queries), Kl TITbKU
yuTaloTh AaHi. Jlist opkectpariii 3actocoBaHo 0i10mioreky MediatR, mo peamizye marepH
Mediator Ta Hamae iHTep(deiicu [Request<TResponse> nna KomMaH/3amuTIB 1

[RequestHandler<TRequest, TResponse> aiist ix 06poOHUKIB.
Crpykrypa nanok mapy Application BigoOpaxae 613HeC-IOMEHHU:

EventFlow.Application/
|— Common/
| |— Behaviors/ (pipeline behaviors)
| |— Interfaces/ (iHTepdelicH iIHPPaCTPYKTYPHIX CEpPBICIB)
| L— Mappings/
|— Events/
| |— Commands/

| I— CreateEvent/
| — UpdateEvent/
| I— PublishEvent/
| I— DeleteEvent/
| — RegisterForEvent/
| |— CreateTicketCheckout/
| L ProcessTicketPaymentCallback/
L— Queries/
— GetEventByld/
— GetEventsList/
L— GetMyEvents/

— Subscriptions/
L Users/
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Puc. 2.3. Crpykrypa nanok mapy Application

cepeno. pospobneno asmopom

KoxxHa koMaHJa iHKamncCylhbOBaHAa Yy BJACHIM mamii pa3oM 3 i1 O0OpOoOHHKOM,
Banigatopom Tta DTO Bignosiai. Ile 103Bojiss€ MIBUAKO 3HAXOAMTH TOB’SI3aHUM KOI 1 HE

JOTTyCKa€e PO3MOPOIISHHS JIOT1KH 3a PI3HUMU (haiIaMH.

Jlnst  peamizarii  Oi3HEC-JOTIKM 3 KOHTPOJBOBAHOK OOpOOKOI TMOMIIIOK 0e3
BUKOPUCTAHHS BUHATKIB 3acTocoBaHo 010mioreky ErrorOr. 3amicTh TOro, mo0 Kuaaru
BUHATOK MpH MOMUJII Oi3Hec-npaBmwia, oOpoOHuK mnoBeprae ErrorOr<TResponse> -
o0’eqHAHHS THUMY «YyCHIIIHWA pe3ynbTaT abo chucok mnomwiok». lle migBumnye

yuTa0ENbHICTh Ta MPOAYKTUBHICTH (BUHATOK Y .NET - nopora onepartis).

Jns  xkpoc-pyHKIIOHATRHUX 3ada4  (Bajigallis, JIOTYBaHHsS) 3acTocoBaHi pipeline
behaviors MediatR. ValidationBehavior aBToMaTu4yHO 3amyckae BCi 3apeecTpoBaHi
Bamigaropu FluentValidation nns xomanau mnepea BUKJIMKOM ii 0OpOOHHMKA Ta TOBEpTAE
NOMMJIKY BaJlialli, Ko BoHa BUHMKaE. LoggingBehavior 3anucye B 1oru Ha3By KOMaHH,

yac 11 BUKOHAHHS Ta Pe3yJIbIar.
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[| ]
p—
. EventsController ISender (MediatR) ValidationBehavior CreateEventCommandHandler Event (Domain) AppDbContext PostgreSQL

p
Opranizatop

POST /api/events
>
Mepesipra JWT [Authorize]
Send(CreateEventCommand)
Handle(request, next)
FluentValidation rules
[ e I iyt i R ————
400 Bad Reguest
S
Handle(request)
>
Event.Create|...)
MNepesipxa iHBapiaHTiB
(title, date, price}
Event (status=Draft)
Events.AddAsync(event)
SaveChangesAsync()
INSERT INTO events
lg---
1
Y R
ErrorOr<Event:
ErrorQr<Event>
P
ErrorOr<Event>
ToObjegtResult()
201 Created
@)
it EventsController ISender (MediatR) ValidationBehavior CreateEventCommandHandler Event (Domain) AppDbContext PostgreSQL

Puc. 2.3. Sequence-aiarpama oOpoOKM KOMaH1 CTBOPEHHS MO/ii

icepeno. pospobreno asmopom

[Ipuknan peanizanii komanau "CreateEventCommand" Ta ii 00poOHMKa HaBeIEHO Y

Honarky b.
2.2.4 Hlap Infrastructure: peno3umopii ma 306HiuiHi cepaicu

[ap Infrastructure micTuTh peamnizamii BciX 1HTEp(dENCiB, OroJIOMIEHUX Yy Mapi
Application, Ta TexHiYHI JeTami B3aeMoAil 3 30BHIMHIM cBiToM. OCHOBHI Tpymnu

KOMITIOHEHTIB:

® Persistence: AppDbContext - kmac xonrekcty Entity Framework Core, mo MicTUTh

DbSet<> nnst k0’KHOI arperarHoi CyTHOCTI, KoHdirypairii Maminry depe3 Fluent API,
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xouBeprepu s tumiB DateTime (Bci garu 30epiratoteest y dopmari UTC uepes
DateTimeUtcConverter), peanizaimiss AppDbContextlnitializer s seed-manux Ta
ABTOMATUYHHUX MIrpariii mpu cTapTi.

e AI: AiChatService - opkectpatop Al-po3moB, worupu miariau Semantic Kernel
(EventManagementPlugin, = EventRegistrationPlugin, = OrganizerDashboardPlugin,
EventSearchPlugin), = CaptureFunctionResultFilter ~nmns  iHcnmekmii  pe3ysnbraris
BukoHaHHs kernel-¢dynkiiii, kondirypariis DI (ConfigureAl.cs).

® Payment. LigPayService - peamizaiisi iHTerpaiii 3 IuiatikHoro cucremoro LigPay,
reHepallisi CHTHaTypH 3alluTiB, NepeBipka curHarypu callback-is.

e Storage: interpauis 3 Cloudflare R2 wepe3 odimiiiauii SDK  ana 36epiranus
300pa’KeHb.

o Hubs: NotificationsHub, AiChatHub - peanizamii SignalR-xa6iB s real-time
KOMYHIKaIIii.

e Services: SignalRNotificationService, UserContextService, EventRefundService -

1H(pacTpyKTYypHI cepBicH, 1110 Peai3yloTh BIAMOBIIHI iHTepdelicu 3 mapy Application.

Hoctyn no manux opradizoBaHo uepe3 DbContext Hampsimy y oOpoOHmkax Queries
(11 ONTUMAJIBHOCTI YMTAHHS) Ta yepe3 cnewiaiizoBadi peno3utopii ams Commands (mms

THKAIICYyJSIIli CKJIaIHOT JIOT1KK 30€peKeHHSI arperariB).
2.2.5 Hlap API
lap API € Toukoro BXxoy 30BHIIIHIX 3anuTiB. CKIIaJa€eThCs 3:

o C(Controllers - REST-kontponepu ana koxkHoro OizHec-goMeHy (EventsController,
SubscriptionsController, AdminController, UsersController). KonTtponepu
MaKCUMallbHO TOHKI: BoHM oTpuMytoTh HTTP-3amut, dbopmyroTh KoMaHIy 4u 3amuT
MediatR, nancunarote uepe3 ISender Ta moBepTaroTh BIANOBIIb 3 BIAMOBIAHUM

HTTP-crarycom.
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e Hubs - tToukm Bxomy ansa  WebSocket-3’ennanp  SignalR  (AiChatHub,
NotificationsHub).

e Middleware - UserContextMiddleware Butsarye 3aronoBok X-User-1d (3nauenns Clerk
ID), pe3onButh BHyTpimiHbOro kopuctyBada uepes [UserContextService 1 nmpokuae B
KoHTeKCT 3anuTy; ExceptionHandlerMiddleware nepeTBoproe HenepexorieH BUHATKH
Ha cTpykTypoBani HTTP-BiamnoBizai 3 kogamu cTany.

® Program.cs -  koH(irypamis  DI-xoHTeiiHepa, peecTpaiiss  1mapiB - 4depes
extension-metoqu AddApplication(), AddInfrastructure(), AddAl(), nanamTyBaHHS
Swagger, CORS, JWT-aBrentudikarii, SignalR.

Jns  nmeperBopeHHss ErrorOr<T> 'y BianoBine ASPNET Core BHKOpUCTaHO
extension-metoy .ToObjectResult(), mo aBromatuuno gopmye xkopexktny HTTP-BignoBias 3

BiANOBIAHUM cTatycoM (200 OK s ycmixy, 400/404/409 nist pi3HUX TUIIB MOMUJIOK).

2.2.6 Ilpockmysannsa d6a3u oanux

baza panux nmoOynoBana Ha CKB]l PostgreSQL. Bubip 3ymoBnenu#t ii HagaiiHICTIO,
BIIKPUTHM KOAOM, MOTYXHOIO MHiaATpuMKor0 JSON-momiB (s 30epiraHHs THYYKHX JaHUX

TUITy HAJIAIITYBaHb NPOQLUII0), a TAKOK OE3KOIITOBHICTIO JIsl KOMEPI[IHHOTO BUKOPUCTAHHS.

ImenyBaHHS TaOMUIL Ta CTOBIIIB BUKOHAHO y (opMmari snake case uepe3 BIAMOBIIHY
KoHBeHII10 iMmeHyBaHHs Entity Framework Core. e nokpaniye untabenbHicTh SQL-3anuTiB

npu nebariary Ta BukoHadHi adhoc-3anuTiB yepe3 pgAdmin.
[Tepemix OCHOBHUX TaONHIIb:

e cvents - ToJ0BHA TAOJIHIlI TTOIN;

e cvent registrations - peecTparlii Ha MOIT;

e tickets - kBUTKM (3B 530K 1:1 3 peecTpalii€ro A miIaTHUX NO1N);

® users - BHYTpIlIHI kopucTyBaui (3 nocuinanHsaMm Ha Clerk uepes clerk user 1d);

e roles - noBigHUK ponelt (Attendee, Organizer, Admin);
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® user_roles - 3B’5130K «0araro-10-0aratb0x» MiXk KOpUCTyBadyaMH Ta POJISIMH;

e subscriptions - aKTUBHI Ta ICTOPUYHI MIJITUCKU OPraHi3aTopiB;

e cvent photos - mocunaHHs Ha 3aBaHTaXeH1 y S3 ¢oTo;

e chat conversations - icTopis B3aeMofiii KopuctyBaua 3 Al-acucteHToM;

e organizer payout accounts - MJIaTiKHI pekBi3uTH opradizaropiB (1:1 3 users), 3
miATpUMKOIO MeToaiB manual bank transfer ta ligpay merchant;

® payouts - po3paxyHKOBI 3allMCH BUIUIAT OopraHizaropaM (arperaiis MpoJaHux KBUTKIB

3a nepiox), 3 MacuBoM ticket ids y ¢popmari JSONB.

» id wuid -+
title warchar
description et N
ocation varchar o roles
event_date_timee datetime id wuid
max_attendees nt role_ide wuid
id vuid statuz e varchar
event_ide wuid » A updated_at datetime d wid
user_ide wuid » organizer_id® uuid » T wid
ticket_type varchar qpay_order_id® varchar
payment_status varchar — ﬂ_J“[ detetime
liqpay_order_ide varchar vuid 4 crested_st datatime
paid_at datetime archar
refunded_at datetime archa
refund_amount decima varcha:
f varchar v ch
o, ticket_id wuid archas
datetime
datetime
id uuid
« user_ide wuid pla fee_
MesSages text net_amount decimal
updated_at datetime currency varchar
status® varchar
tickel_ids jsonb
q_pay_transaction_id varchar
payment_reference varchar
notes varchar
paid_at datetime
created st datetime

Puc. 2.4. ER-giarpama noBHoi 6a3u nanux EventFlow

Iicepeno. po3pobneno asmopom
KirouoBi 1HA€EKCH:

e cvents.organizer id - s mBUKOT BUOIPKH MO KOHKPETHOTO OpraHi3aropa;

e cvents.status, events.start date - as puTbTparii onyoaikoBaHUX MaiiOyTHIX TTOJIN;
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event registrations.event id, event registrations.user id - yHIKaJbHUI 1HJAEKC, WLIO
3arno0irae MoABIMHIN peecTpaliii;

tickets.payment id - s momryky KBUTKa 3a 1IEHTH(IKATOPOM IUIATEXKY MPU 00poOITi
xonoekiB LigPay;

users.clerk user id - yHIKanbHUW 1HJAEKC VISl IIBUAKOTO PE3OJBIHTY 30BHIIIHBOTO
imeHTrdIKaTopa y BHYTPIIITHIHN.

organizer payout accounts.user id - yHIKaJbHUI 1HJEKC, 3a0€3Medye CIiBBITHOIICHHS
1:1 mixk opraHizaTOpoM Ta IUIATIKHUM aKayHTOM;

payouts.organizer id, payouts.status - s mBUIKOT PiabTpallii BUILIAT y aJAMiH-TIaHEe1

Ta MiIpaxyHKy 3BEJIEHOI CTAaTUCTUKU y Opodiii opraHizaropa.
Tabmurs 2.1

AtpulyTtu cytHocti Event

ATpuOyT Tun O0MexeHHA Omnmuc
id UUID PK, NOT NULL |VHikanbHU# 11€HTU(DIKATOD
title varchar(200) NOT NULL Hasga nonii
description text NULL Po3sropnyTtuii onuc
start date timestamptz NOT NULL JlaTa Ta yac mouyatky
end date timestamptz NOT NULL Jlata Ta 4yac 3aBepIleHHS
location varchar(500) NULL URL ounnait-nopii
price decimal(18,2) |NOT NULL,>0 |ILlina kButka B8 UAH
max_attendees  |int NOT NULL, >0 |JlimIT y4acHUKIB
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status varchar(50) NOT NULL Craryc nomii

organizer id UUID FK — users.id [Tocunanus Ha oprasizaropa
cover_image url |varchar(2048) |[NULL URL o6knagunku B S3
is_blocked boolean NOT NULL Uwu 3a0510K0BaHA aIMIHOM
created at timestamptz NOT NULL Yac cTBOpeHHSs

updated at timestamptz NOT NULL Yac ocTaHHBOTO OHOBJICHHS

JDicepeno. pospobneno agmopom.
2.2.7 Apximexmypa Kai€HmMCbKOi YacmuHu

Krientcpka wactuna modymoBana Ha ¢gpeitmBopky Next.js 16 3 App Router. Ctpykrypa
IPOEKTY BIAMOBia€ MpUHIIMIIAM (YHKIIIOHATHLHOTO PO3/iJIeHHs 3 eneMeHTamu Feature-Sliced

Design:

eventflow-client/src/
poytuar App Router, layout, error boundaries)
Oi3Hec-(iui: CTBOPEHHS IOJIiI, 9aT, TOIIO)

Hp CACTABIICHHA JOMCHHHX C}"I'HOCTEII}

— widgets/
— shared/
— hooks/
— contexts/
— lib/

|— i18n/ (ykpaiHCBKa/aHITIIICEKA JTOKai3arisa)

Kommo3HnTHI UI-010KH)

VHiBepcalbHi VTIIiTH, UI-KiT, API-KITi€HT)
KacTOMHI React-XyKi)

React-KoHTeKcTH)

(
(0
(U
(
(
(
(
(1

iTerpamii 3 Clerk, SignalR. Tomio)

L— types/ (rmodaneHl TypeScript-Timm)
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Puc. 2.5. CrpykTypa KIi€HTCHKOI YaCTUHU

Iicepeno: pospobneno asmopom

VYrpaBiiHHS CepBEpHUM CTaHOM peaiizoBaHo 4epe3 React Query (TanStack Query):
aBTOMAaTW4YHe KeUIyBaHHA, (OHOBE OHOBJIEHHs, optimistic updates. Jlokampuuit Ul-cTan
kepyetbess uepe3 React Context misg mioO0albHMX 3HAu€Hb (TeMa, JIOKallb, MOTOYHUN
KOPUCTYBa4) Ta XyK useState AJi JTOKaJbHUX KOMIIOHEHTHUX cTaHiB. yigd ckinagHux ¢hopm 3
Bamigarmiero Bukopucrano React Hook Form y moemgnanni 3 Zod-cxemamu, IO T03BOJISIE
NEPEeHCHOIb30ByBaTU Ty CaMy CXeMy Badifaimii MDK KJIIEHTOM Ta CEpPBEPHUM KOIOM

TypeScript-yTHiir.

2.3 AaropurMivHe 3a0e31ne4eHHs

2.3.1 Anzopumm nepegipku 00cmynHocmi K6UmMKie

[Ipu mapanenbHUX crpoOax AEKIIBKOX KOPUCTYBAYiB 3apEeCTPyBAaTUCSA HA TOJIIIO 3
O0OMEKEHO KUIBKICTIO MICIIb BHHUKA€ KJIACHYHA 337adya KOHKYPEHTHOIO JIOCTyIy. SKIio
00poOka HaiBHO TEpeBIpPsi€ KIIbKICTh 3aHATUX MICIlb, MOTIM BCTaBJIsi€E HOBY PEECTpPAIIO -
MDK IIUMHU JBOMA OIepalisiMy 1HITUN MOTIK MOXK€ BCTaBUTH CBOIO PEECTPAIIiIO, IO MPU3BEJIEC

710 TIEPEBUILIEHHS JIIMITY.

Jlist ycyHeHHsI TpoOIeMHu 3aCTOCOBAHO MIAXiT ONTUMICTUYHOTO OJOKYBaHHS Ha PiBHI

0a3u 1aHux:

1. 3unTyeThca TOTOYHHMM cTaH moAil (BKIOYHO 3 TMojieM version abo timestamp
updated_at).

2. IlepeBipsieTbes, UM MOTOUHA KITBKICTh 3apEECTPOBAHMX MEHINA 32 max_attendees.

3. Buxonyetbcsi INSERT y Tabnuiio peectpariiii 3 yMOBOIO Ha YHIKaJIbHUMA 1HIEKC
(event id, user id).

4. Buxonyerbcs UPDATE events SET registered count = registered count + 1, version =

version + 1 WHERE id = @id AND version = (@oldVersion.
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5. Sxmo UPDATE noBeprae 0 psikiB - iHIIIA TpaH3aKIilisl BCTUIVIA PaHIIIE, BUKOHYETHCS

petpaii abo noepraeThes nomuiaka EVENT FULL.

Heﬁ AJITOPUTM TI'apaHTY€ KOHCHCTEHTHICTEL 0O€3 BUKOPUCTAHHA BAXXKHX CKCKJIIOSMBHHX

ONOKyBaHb TAOJHIII.
2.3.2 Anzopumm popmyeanns inanvnoi yinu Keumia

bazoBa 1miHa kBuTKa MoOxe OyTH MoaudikoBaHa psaoM (aKTOpiB: 3HMXKKA BIJ

opranizaropa, KoMicis miaTixHoi cuctremu. DopmMyiia po3paxyHKYy:

Pfinal' = Pbase X (1 - Ddiscou.nt) + Fliqpay (2-1}

ne: Frinal - xinnesa uina wis KopHcTyBaua, Ibase - Ga3oBa LiHA KBHTKA Bif OpraHi3aropa;

Daiscount - wactka 3wy, 0 = Daiscount = 1; Fligpay - ¢dikcoBana komicia LiqPay (napasi

0, OCKIITIbKU JCJIETYETHCS OPraHizaTopy).
2.3.3 Anecopumm pooomu Al-acucmenma na ocrnoei Semantic Kernel

Al-acucrent EventFlow BukopuctoBye miaxia Function Calling - y 3anut go LLM
nepenaeTbesa cnucok noctynHux (ynkiii (kernel functions 3 miariniB) pazom 3 ix onucamu
Ta cXeMaMd mapameTpiB. Mojenb CaMOCTIHHO BHUPIIIY€, YU BIAMNOBIIATH TEKCTOM, YH

BUKJIMKATH OJIHY 200 KiJibKa (PyHKIIIH.
ANTOpUTM 00POOKH 3alUTy KOPUCTYyBaya:

1. KopuctyBau Hajicuiae TEKCTOBE MOBIIOMIICHHS yepe3 Al-uar.

2. AiChatService oTpuMye€ MOB1IOMJIEHHS, 10/1a€ HOrO JI0 1ICTOP1i PO3MOBH.

3. CepBic dopmye 3amur g0 LLM (uepe3 amantep Semantic Kernel) 3 cucremaum
IPOMITOM, ICTOPIEI0 PO3MOBH, MOTOYHHUM IOBIJOMJICHHSIM Ta TEPETIKOM JOCTYITHUX
(GyHKII1 3 YOTUPHOX TJIATIHIB.

4. LLM noBepTae BiJIMOB1/Ib, 1110 MOXKE MICTUTH:
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a. - TEKCTOBY YacTHHY (CTpiMUThCS KiieHTy uepe3 AiChatHub y peansHomy vaci);
b. - dynkmiit (function calls).
5. SIKmo € BUKIMKHU QPYHKLIN, A1 KOXKHOT (PYHKITIT:

a. - TEpeBIPSEThCS aBTOpPHU3AIllSl TOTOYHOTO KOPUCTyBaya BCEPEIMHI IUIariHa
(manpuxnan, EventManagementPlugin no3Bossie penmaryBaTul TUIBKUA BJIACHI
noJii);

b. - BUKOHYEThCH, i1 pe3ynbrar pikcyeThes uepes CaptureFunctionResultFilter;

C. - pesynbrar nosepraerbes 10 LLM sk HOBHI KOHTEKCT.

6. LLM dopmye dhiHanbHy TEKCTOBY BiIOBIIb 3 YpaxXyBaHHSM pe3y/IbTaTiB (yHKITIH.

7. BianoBiab 30€epira€ThCs B ICTOPIIO Ta HAJICUIIAETHCS KITIEHTY.
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B0 LLM Az HoEAl

Puc. 2.6. binok-cxema anroputmy oopooku Al-3anuty

icepeno. pospobneno asmopom

Apxitektypa 3 yorupma tuiarinamu  (EventManagement, EventRegistration,

OrganizerDashboard, EventSearch) no3pomnsie ne nepempaBatu B LLM yci yHkiii onpasy -

Semantic Kernel aBToMmatnyHo BUOMpae peeBaHTHI HA OCHOBI KOHTEKCTY 3anury. e 3HmKye

CIIO’KMBAHHS TOKEHIB Ta IMiJIBUILLYE TOUHICTh BUOOPY (DYHKIIIHA.
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2.3.4 Anecopumm nepeeipku cucnamypu callback’y LigPay

IIpu orpumanHi callback Bim LiqPay mpo craryc miuarexy HEOOX1THO MEPEeKOHATHCH,
10 TOBIIOMJICHHs HiicHO Hasicnane LigPay, a He 3moBmucHukom. LigPay BukopucToBye

HACTYIHY CXEMY:

1. V 3anuTi nepenatothes nonst data (Base64-enxogoBanuit JSON 3 manumu 1miarexy) Ta
signature.

2. ANroputM™m nepeBipKu:

SIgNatur €,ypected = Base64(SHA1(privateKey + data + privateKey)) (2.2)

3. Skmo signature 3 3amuTy 30iraetbcs 3 signature expected - TIOBITOMIICHHS
ABTCHTUYHE.

4. VY pa3si 30iry nexkoayerbcs data, 3 HBOTO BHUTATYEThCS CTaryc IiaTexy Ta order id,
oHoBtO€eThCs BianoBinHui Ticket B 6a3i qaHux.

5. ¥V pasi HeaBTeHTHYHOCTI noBinomiieHHs noBepraeThes 400 Bad Request, 3nmoBMucHwmit

3aIUT JIOTYETHCSL.

BucHoBku 10 po3ainy 2
VY apyromy po3aii 311HCHEHO TOBHUM IUKJI IpoeKkTyBaHHs cucteMu EventFlow.

Bunineno 1eB’sTh OCHOBHHMX JTOMEHHHMX CYTHOCTEH Ta ONMUCAHO MOTOKH BXITHHUX Ta
BUXIJIHUX JaHUX 13 3a3HadueHHSAM oOMexkeHb Bamijgamii. OOrpyHroBano BuOip Clean
Architecture stk OCHOBHOTO apXiTEKTypHOTO IIA0JIOHY Ta OMKUCAHO YOTUPH 11 mapu: Domain,

Application, Infrastructure, API.

CnpoektoBano map Application Ha ocHoBl marepny CQRS 3 BUKOpUCTaHHSIM
616miorexu MediatR, ErrorOr mist koHTponsoBaHoi oOpoOku moMuiiok Ta pipeline behaviors
Uil Kpoc-(pyHKITIOHAIBHOT JIoTikKKM. OmnucaHo CTpykTypy Imapy Infrastructure 3 #oro

kiogoBuMHU KoMmroHeHTamu: AppDbContext, Al-tutarinu, LigPayService, SignalR-xa0wu.
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Po3pob6neno mozaens 6a3u nmanux Ha PostgreSQL 3 neB’saThbMa OCHOBHUMHU TaOJIMIISIMU,
OMKCAHO KJIIOYOBI 1HAEKCH Ta MPOJEMOHCTPOBAHO JI€TaJbHUN ONUC aTpuOyTiB HA MPHUKIadi

TabJMIl events.

3ampornoHoBaHo Ta (opMaNi30BaHO YOTUPH OCHOBHI aJTOPUTMHU CHUCTEMH: MEpEeBipKa
JOCTYITHOCTI KBUTKIB 3 ONITUMICTHYHUM OJIOKYBaHHSM, PO3paxyHOK (iHaJIBHOI 11HU, 00poOKa

Al-3anuTtiB uepe3 Function Calling Semantic Kernel, nepesipka curnarypu LigPay.

CnpoekToBaHi MoOAENI Ta apXITEKTypa € OCHOBOI JUIs MPOTrpaMHOI peasizalili,

OIMHCAHO1 B HACTYITHOMY PO3/LII.
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PO3/ILI 3
IMMPOT'PAMHE TA TEXHIYHE 3ABE3NEYEHHS

3.1 3aco6u po3podoku

Jlns  peamizanii cuctemu EventFlow oOpaHo cywyacHuii CTEK TEXHOJOTIH, IO

3a0e3reuye MPOAYKTHBHICTH PO3POOKH, THIIOOE3NEKY, TECTOBAHICTh Ta 3PYYHICTh

PO3TOPTaHHSI.

CepBepHa yacTuHa:

.NET 10 - ocranns LTS-Bepcis miiargopMu Ha MOMEHT IOYATKy pO3poOKH. 3abe3neuye
BUCOKY TPOAYKTUBHICTh, native-AOT xkommudmito, MiHiMamictuunl APl dgepes
Minimal APIs, nokpaiieHy niagTpuMKy CUCTEMHOTO KOTY.

C# 14 - moBa mporpamyBaHHA 3 MIATPUMKOIO primary-KOHCTPYKTOpiB, collection
expressions, raw string literals, 1110 3HaYHO MOKPAITYIOTh YATAOETHHICTb.

ASP.NET Core - ¢peirimBopk st moOynosu HTTP API 3 naruBnoro miarpumkoro DI,
middleware, mapripyTu3zarii.

Entity Framework Core 8§ - ORM 3 minrpumkoro LINQ, mirpamiii, value converters,
Fluent API mns koHdirypartii.

PostgreSOL 16 - pensamiiina CKBJI, migkimroueHa  depe3  mpoBaifaep
Npgsql.EntityFrameworkCore.PostgreSQL.

MediatR - peamizanis natepay Mediator g CQRS.

FluentValidation - nexiiapaTuBHa Badifallis BX1THUX JTAHUX.

ErrorOr - TtumoGe3meyHe TMpeNCTaBICHHS pe3ylbTaTiB BUKOHAHHS 3 MOXKIUBUMHU
TTOMHJTKAMH.

Microsoft Semantic Kernel - ¢perimBopk mis interpauii LLM y 3acTtocyHOk 3
niarpumkoro Function Calling, nnariniB, kepyBaHHsI iICTOPIEIO PO3MOB.

Microsoft. AspNetCore.SignalR - real-time xomyHikamisi uepe3 WebSocket 3

a0CTpaKII€ro HaJl TPOTOKOJIAMH.
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AWS SDK for .NET (S3) - odimitinuit SDK my1s1 po60TH 3 00’ €KTHUM CXOBHIIIEM.

Swashbuckle.AspNetCore - apromaTnuna renepariiss Swagger/OpenAPI nokymenTarii.
Kuienrcbka yacTuna:

Next.js 16 - React-ppeitmBopk 3 App Router, sikuii miarpumye cepBepHi KOMIIOHEHTH,
server actions, streaming peHAEpUHTY, optimization images.

React 19 - 616moreka Ul 3 migrpumkoro Concurrent Mode, Suspense, HOBUMHU XyKaMu
tuny useTransition.

TypeScript 5 - MoBa mporpamyBaHHS 31 CTAaTHYHOIO THUIII3AINIEIO, IO MPAIIOE€ MOBEPX
JavaScript.

Tailwind CSS - utility-first CSS-ppeiiMBOpK 17151 IIBUJIKOTO CTHJTI3yBaHHS.

shadcn/ui - KoJekiis KONIIOBaJIbHO-BCTaBHUX KOMITOHeHTIB Ha 0a31 Radix Ul Ta
Tailwind.

TanStack Query (React Query) - yipaBiiiHHSI CEPBEPHUM CTAHOM.

React Hook Form + Zod - popmu 3 Banigaliero.

Microsoft SignalR Client (@microsoft/signalr) - xieHT nis real-time KoMyHiKartii.

Clerk SDK onsa Next.js - interparitis aprentudikarii Clerk.
IndpacTpykrypa Ta iIHCTPpyMEHTH:

Docker, Docker Compose - KoHTelHepH3allisl Ta JTOKaJIbHE pO3TOPTAHHS.
GitHub Actions - CI/CD pipeline.

Cloudflare R2 - 36epiranns (aiinis.

Clerk - 30BHIIIIHIN cepBic aBTeHTU]IKAIII].

LigPay - nnatixHa cuctema.

Groq Cloud - nposaiinep LLM mis Al-ynkiriii.
CepenoBuina po3podku Ta CynpoBia:

JetBrains Rider ta Cursor- IDE nnsa C# ta TypeScript koy BIAIOBIAHO.

Dbeaver - rpadiunnii kiieHT 1151 po6oTH 3 PostgreSQL.
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Figma - npoextyBanna UI/UX, 3 Buxopucranusm Al-pyukuii Figma Make nns
IPUIIBUAIICHHS TeHEpallii BApiaHTIB AU3aNHY.

Git, GitHub - KOHTPOJIb BEpCIH.

3.2 BuMOru 10 TeXHiYHOIr0 Ta MPOrPAMHOI0 3a0e3MeYeHHS
CepBepHi BUMOTH VISl POAAKIIEH-PO3TOPTAHHS:

nporuecop: 2 vCPU abo 6inbiiie;

onepatuBHa nam’siTh: 4 I'b abo Oinbire;

muckosuii mpoctip: 20 I'b SSD;

omnepariitna cuctema: Linux Ubuntu 22.04 LTS a6o cymicHa;

BcranoBieHuit Docker Engine 24+ ta Docker Compose;

Mmepexa: crarmada IP-ampeca, Bimkputi moptu 80, 443; Buxigauii goctyn g0 Clerk

API, LigPay API, Cloudflare R2, Groq API.
CepBepHi BUMOTH 17151 PO3POOKH:

.NET 10 SDK;
Node.js 20+ ta pnpm;
Docker Desktop;

Git.

KutieHTchbKi BUMOTH (1J11 KiHIIEBOT0 KOPUCTYBAa4a):

cyuacHui Opaysep 3 miarpumkoro ES2022 ta WebSocket: Chrome 120+, Firefox 120+,
Safari 17+, Edge 120+;

cTabuibHe 1HTEpHET-3’€HaHHd (MiHIMyM 1 MOiT/c st KOpeKTHOi poboTu real-time
byHKITIH);

PO3/UIbHA 31aTHICTh eKkpaHa B 320%x568 mikceniB (aanTUuBHUM iHTEPDEIAC).
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Puc. 3.1. Tonmomnorist po3ropranus cucremu EventFlow - 3armyiika jyist pucyHka

icepeno. pospobneno asmopom

3.3 Onuc nporpamMHoi peaJizanii cepBepHOl YaCTHHU

3.3.1 Cmpykmypa piwiennsn
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Pimennss EventFlow.Backend.sln cknagaetbcss 3 4OTHUPhOX OCHOBHHMX IIPOEKTIB Ta

II’SITU TECTOBUX MPOEKTIB:
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EventFlow.Backend/
— src/
| — EventFlow.Domain/
| — EventFlow.Application/
| — EventFlow.Infrastructure/
| L— EventFlow.API/
— tests/
| — Application.UnitTests/
| — Api.Tests.Integration/
| — PerformanceTests/
| — Tests.Common/
| L — Tests.Data/
— scripts/
— Dockerfile
L— docker-compose.yml

Puc. 3.2. Ctpykrypa solution B IDE

IDicepeno: pospobneno agmopom

I'pad 3anexxHOCTENM MK MPOEKTaMU TTOBHICTIO BianoBigae npaBuiy Clean Architecture:
BHYTPIILIHI IIapu He 3ayiexkaTh BiJ 30BHiIIHIX. EventFlow.Domain He 3anexuTh Hi BiJl 4OroO.
EventFlow.Application 3anexuts Tiabku Big Domain. EventFlow.Infrastructure 3aaexuTh Bija
Application Ta Domain. EventFlow.API 3anexuts Bin Application Ta Infrastructure (ms

peectpartii DI).
3.3.2 Peanizayis 0omenHO020 wiapy

JlIoMeHHMII 1ap MICTUTh J€B’STh CYTHOCTEW, po3TamoBaHuX Yy mnamimi Entities:

ChatConversation, Event, EventPhoto, EventRegistration, Role, Subscription, Ticket, User,
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UserRole. Okpema mamka ValueObjects MICTUTH CTpOro THUII30BaHI 1eHTU(IKATOPU Ta

HETep1oANYHI 3HAYCHHS.

Oco0nuBicTIO peaini3alli € NpUBaTHI CETepU BCIX BIACTUBOCTEH CYTHOCTEW - CTaH
MOXKHA 3MIHIOBaTH JIMIIE 4Yepe3 Oi3HeC-MEeTOMH, IO TapaHTye AOTPUMAaHHS iHBapiaHTIB. Y
kiaci Event npsima 3Mina Status HEMOXKJIMBA; 7Sl IEPEXOAY MIXK CTaTyCaMH 1ICHYIOTh METOIU
Publish(), Cancel() 3 BiAmoBigHUMH TIEpEBIpKaMU MOMEPEIHIX YMOB (HANPHUKIIA, HE MOXKHA
OImyOJIIKyBaTH CKacoBaHy MoJit0 abo mosito 6e3 koaHoi (poTtorpadii). CTBOpeHHS HOBOI MOIIi
BiI0OyBaeThCcs depe3 crarnunuii (adbpuunuii meton Event.Create(), sikuii Bayiaye JTOMEHHI
1HBapiaHTHU: HEMOPOXKHS Ha3Ba, Jara y MalOyTHOMY, HeBla'eMHa LiHa. [[oBHMIA KO CyTHOCTI
Event 3 ycima nmomennmmu meromamu (Cancel, UpdateDetails, AddPhoto, RemovePhoto,

GetRegistrationCount) Ta iHIIMX BOCBMHU CyTHOCTEW HaBeseHO y Jlogarky A.
3.3.3 Peanizayia wmapy Application

[ITap Application moOymoBanmii HaBkoiso MediatR. Koxxna komanma abo 3amuT
peanizoBana sik record, mo immuiementye IRequest<TResponse>. OOpoOHMK peani3ye
[RequestHandler<TRequest, TResponse>. Bamninarop YCIaJIKOBY€
AbstractValidator<TRequest> 3 FluentValidation.

Koxna xomanma oromomiena sik record, mo iMmmiementye IRequest<TResponse>, me
TResponse - 1ie ErrorOr<TResult>. Komanna CreateEventCommand npuiimae Bci napamerpu
3anuty (Ha3Ba, OMHC, J1aTa, I[iHa, JIIMIT YYaCHHUKIB, MOCUJIAHHS HA KOPUCTyBaya-opraHizaTtopa)
Ta moBepTae ad0 CTBOPEHY CYTHICTb TMOJIi, ab0 CHHCOK JOMEHHHX MOMWIOK 0e3
BukopucTtanHs BUHATKIB. OO0poOoHUK CreateEventCommandHandler peanizye 6i3Hec-T0riKy:
PE30JIBUTh BHYTPIIIHKOTO KopucTyBada uepe3 [UserContextService, mepeBipsie poib (TiUTBKU
oprasizarop abo aaAMiH MOXE CTBOPUTH MOJIII0), 3aCTOCOBYE JiMiTH nignucku (Free-man - 1o
3 akTuBHHX Tmomik, Pro-mman - mo 50 momiii Ha MicsIb), CTBOPIOE CYTHICTH dYepe3
Event.Create() Ta 36epirae ii B bJ[. IloBHMI koa KOMaHIW pa3oM 3 BaJIIaTOPOM Ta

00poOHUKOM HaBeneHo y Jlomatky b.
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[arerpamiss ~ FluentValidation 3~ MediatR-koHBeepom  peanizoBaHa  uepes
ValidationBehaviour<TRequest, TResponse> - pipeline behavior, mo aBromarnuHo
3aIyCKa€ThCs  Tepes; KOKHUM  oOpoOHuMKoM. Behaviour orpumye Bci  Bamimatopw,
3apeECTpOBaHi JUII KOHKPETHOTO THITy KoMaHau, depe3 DI-koHTeiiHep, 3amyckae ix
napanenbHo uepe3 Task.WhenAll, 1 y pasi nasBHocti nomuiiok kujae ValidationException,
akuit mami nepexorttoerbess middleware 1 konBeptyethess B HTTP 400 3 nmerampHuM
nepeikoM mpooaeM. 3aBasiku 111 adcTpakili po3poOHIKaM 0OpOOHUKIB HE TpeOa BUKIIUKATH
BaJIIAIlII0 BPYYHY - BOHA BMUKAETHCSI aBTOMATUYIHO IS Oy/b-sKOT KOMAaH/IH, JJIS SIKO1 iCHY€

kiac-Baniaarop. [Topauit ko pipeline behaviours naBeneno y Jlogarky b.

Kontpons nmocrymy peanizoBano uepe3 cepsic [UserContextService, mo Hajgae
NOTOYHOTO ABTEHTU(IKOBAHOTO KOpPHUCTyBaua OOpoOHMKaM KoMmaHi. OOpoOHMKH, 1O
3MIHIOIOTh YW YHUTAIOTh JIaHI KOHKPETHOTO KOPHUCTyBaua, IMEPEBIPSAIOTh HOTO dYepe3 Iei

iHTEepdeiic.
3.3.4 Peanizauia wapy Infrastructure

AppDbContext € LEHTpaJIbHUM KJIacOM JOCTYIy 10 JaHUX. Y HbOMY OTOJIOLIEHO
DbSet<> nnsa koxHOI arperarHoi cyTHocTi, mnepeBusHadeHo OnModelCreating s
3actocyBanHsl Fluent-koHdirypamiii 3 manku Persistence/Configurations, HajzamrToBaHO

xouBeprepu mist DateTime (Bci natu y popmari UTC).

Metong OnModelCreating y kmaci AppDbContext 3actocoBye Bci Fluent API
KOH(]irypamii  mamiHry  cytHocted 3 manku  Persistence/Configurations — uepes
modelBuilder.ApplyConfigurationsFromAssembly(). Koxkna cyTHiCTh Mae oOkpemuit
KJ1ac-KOH(DIryparito, 1o 3aja€e MepBUHHI KIIFOUl, BITHOIICHHS MK TaOIUIIMH, OOMEKCHHS
JOBKUHU PSJIKIB, YHIKalbHI 1HJIEKCHM Ta KOHBEPTEPU JJII CTPOro THII30BAHUX
imentudikaropis  (Hanpukiaa, Eventld <«  uuid). Oxpema mo0anbHa KOHBEHIIS
DateTimeUtcConverter 3abe3nedye, mo Bci jgatd npu uyuTaHHli 3 BJl oTpumyroTh

DateTimeKind.Utc, a npu 3ammci - koHBepTyroThcsi B UTC, mo ycyBae mnpoOiemu 3i
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3MilyBaHHAM 4acoBux 30H. [loBuuit kom AppDbContext Ta BciX KiaciB-koHGIryparii

HaBeneHo y Jlomarky B.
Kinac AppDbContextlnitializer 3amyckaeTbcsi IpH cTapTi 3aCTOCYHKY Ta BUKOHYE:

1. TlepeBipky HassBHOCTI 0a3u JaHUX, 1l CTBOPEHHS 3a MOTPEOU.
2. 3actocyBanns mirpaiiii EF Core (Database.Migrate Async()).

3. 3amoBHeHHs J0BITHUKOBHX JaHuX (Roles) mpu mepimomy 3amycky.

3.3.5 Peanizauyia API-konmponepie

Kontpoepu  ASPNET  Core  peanidytotb  REST-enamointu.  Kontponep

EventsController orosonrye HacTyIHiI MapupyTH:

e GET /api/events - cicok onmyOIikoBaHUX TOJIIM 3 TariHalier Ta GuUIbTpaMu;
e GET /api/events/{id} - neramni ogHi€i momii;

e POST /api/events - ctBopeHHsI HOBO1 noii (moTpiOHa aBTeHTU]IKALIIS);

e PUT /api/events/{id} - oHOBIEHHS TOIi (TUIBKK OpraHi3aTop);

e DELETE /api/events/{id} - BunangeHHs (TUJIbKU OpraHizaTop ado ajMiH);

e POST /api/events/{id}/publish - myOGmikartist moii;

e POST /api/events/{id}/register - peecTpallis IOTOYHOTO KOPUCTYyBaYa;

e POST /api/events/{id}/checkout - ctBopenHs mnatixHoro 3anuty LigPay;

e POST /api/events/payment-callback - 06po6HuK callback Big LigPay.

Kontponepu ASPNET Core makcumanbHO TOHKI: BOHM OTpumytorb HTTP-3amwur,
dopmyroTh komaHnay uu 3anut MediatR, Haacunatorh ii depe3 ISender Ta moBepTaroTh
pesynpTar  depe3 extension-metox .ToObjectResult(), mo aBroMarnyHO KOHBEPTYE
ErrorOr<T> y HTTP-BignoBiap 3 BiamoBigHuMm crarycoMm (200 OK mis ycmixy, 400 mis
nomuiok Bamifamii, 404 ans BiacyTHix pecypciB, 409 nns xonduiktiB). EventsController
oroniormye REST-enamointu 11 Beix omepariii 3 momismu: ctBopeHHs: (POST /api/events),
OHOBJICHHS1, BUAAJICHHS, MyOiKallisi, peecTpallis yyacHUKa, 1Hiiamisg miarexy yepe3 LigPay,

o0poOka callback-iB Bim LiqPay. XKomHoi Oi3Hec-OTiKM B KOHTPOJEpI HEMAaEe - BCS BOHA
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30cepe/pkeHa B OOpoOHMKAax KoMaHJ Ta 3anuTiB y mapi Application. ITloBHuil kon

EventsController Ta iHmmx koHTposepiB HaBeneHo y Jonarky I.

HNoxymenTaiisi APl 3renepoBana apromatudyHo uepe3 Swagger/OpenAPl nHa 06a3si
XML-komeHTapiB Ta aTpulyTiB. PO3pOOHHKN OTPUMYIOTH IHTEPAKTHUBHY CTOPIHKY /Swagger,

yepe3 sSIKy MO)KHA BUKOHYBATH 3alUTH 0e3M0CepeIHbO B Opay3epi.

Ai ~
/api/Ai/chat v
/api/Ai/health o

Events ~
/api/Events %
/api/Events v
/api/Events/search v
/api/Events/upcoming v
/api/Events/{id} v
/api/Events/{id} v

/api/Events/{id} v

/api/Events/my-events v

Iand [Euant e imir_nami stnatiane s

Puc. 3.3. Iatepdeiic Swagger Ul

icepeno. pospobnerno asmopom
3.3.6 Inmezpauia asmenmudpixauii uepes Clerk

Clerk - me SaaS-cepsic aBTeHTH(IKAIl Ta YNpaBIiHHS KOPUCTyBauyaMu, IO HAJae€
rotoBi Ul-xkomnonenTu ans Bxony/peectpartii, marpumye SSO uepes Google, GitHub, Apple,
email magic links, MFA. Bu6ip Clerk nax ansrepraruBamu (Auth(, IdentityServer, BnacuHa
peaiizallis) OOTpyHTOBAHO: IIBUIKOIO IHTEerparii€ro, Oe3komToBHUM Tapudom mo 10 000
AKTUBHHMX KOPHUCTYBaylB, TOTOBUMH KOMIOHEHTamMH sl Next.js, BIACYTHICTIO HEOOX1AHOCTI

30epiraTu napoJi B Harrii B/I.

Apxitektypa aBreHTudikarii B EventFlow:
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. KopucrtyBau BiiKprBae KIIEHTCHKUIA 3aCTOCYHOK Ta HATHCKAE « YBIATHY.
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. 3aBantaxyerbcsi Ul-komnonent Clerk y Bumsial mogansHOro BikHa abo Ha OKpemii

CTOPIHIII.

. KopucrtyBau aBreHTU(]IKy€ETHCS Uepe3 0OpaHuii mpoBaiaep.

. Clerk Bunae JWT, gakuii aBTOMaTU4YHO MHPUKPIILUIIOETHCS 10 BCIX 3aIUTIB 10 OEKEHIY

yepes Clerk SDK.

. Ha 6exenni ASP.NET Core Banigye JWT uepe3 JWT Bearer middleware (myOmiunuit

kitou Clerk 3aBanTaxkyeThes 3 jwks endpoint).

. Kactomuuii UserContextMiddleware Butsrye clerkUserld 3 claims Tokena Ta

pesonButh BHYTpimHLOro User uepe3 UserContextService (3 KenlyBaHHAM Ta

created-on-first-access JI0T1KO¥0).

KopucTy=ay

Frontend Clerk

{MNext js) {S=as) [ EventFiow AP

Hamwcras “Yeifmw'
- = =

BiakpeTn dopay Bxooy

o Popua (emad ! Google /S50)

Beogwuts gas

L

JWT-ToweH
-

] HTTP-2anur 2 Bearer J'.a"n"fl'

_, Banigaum JWT (JWKS)

0K + claims (clerklserid, email)

PostgreS0L

SELECT user WHERE clerk_user_id =7

>

User afo null
alt [Mapwwi Exlq]
INSERT INTO users
>
g CTEOPEMMAUser .
(200 OF + pawi kopeeTyERv
PostgreSaL

Puc. 3.4. Sequence-aiarpama aBrentudikarii uepes Clerk

IDicepeno: pospobneno aemopom
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[arerpamiss  aBreHTudikamii Clerk 31 BHYTPIIIHBOIO MOJAEIIII0 KOPUCTYBauiB
peanmizoBana uepe3 ABa kommnoHeHTu: middleware UserContextMiddleware, mo Butsrye
clerkUserld 3 claims JWT-tokena, Ta cepBic UserContextService, 10 pe30JBUTH
BHyTpimHbOro User 3a M ClerkUserld uepes IUserRepository. Skimo kopuctyBad 3 Takum
ClerkUserld me ne icnye y BHyTpimHik B/ (To6TO 11€ oro nepiuii BXij MICs peecTpallii B
Clerk), cepBic aBTOMaTH4YHO CTBOPIOE BIAMOBIAHUH 3amuc, Komitoroun email Ta im’s 3 claims
tokeHa. Lle 3a0e3neuye Oe3moBHMI onboarding 6e3 momatkoBux (Gopm peectparii. [ToBHMIA

kon middleware Ta cepicy HaBeneno y lomatky I

IIpu nepmomy Bxoal kopuctyBaya B cucremy UserContextService aBTOMaruyHO
CTBOPIOE BIAMOBIAHMM 3amuc y TaOmuii users, Komioroun email Tta iM’a 3 claims

Clerk-tokena. Lle 3a0e3neuye seamless onboarding 0e3 nonatkoBux Gopm peectpariii.

Okpemo peanizoBaHO MapaMeTpU30BaHUM CUIIHT aamiHicTparopa. [loyarkoBa Bepcis
AppDbContextlnitializer.SeedAdminAsync() BukopucToByBajia (PIKCOBaHHN 1E€HTU(DIKATOP
seed admin 001, sxuii He BiAMOBI/IaB KOAHOMY peasibHOMY 00iikoBoMy 3amucy Clerk, uepes
0 aaMiHicTpaTop (DaKTUYHO HE MIr yBIWTH B cucteMy. Ilorouna peamizauis 4yurae 3
xkoHpiryparii 3nauerdss Admin:ClerkUserld (uepes appsettings.Development.json y pexumi
po3pobku abo 3MiHHy cepenoBuiia Admin_ ClerkUserld y mpopakinen-cepenoBuin) ta
BUKOHYE OJIHY 3 JIBOX JIiil: CTBOPIOE HOBOTO KOpHCTyBada 3 posuito Admin, abo migBUILYE
ICHYIOYOTO KOpUCTyBauda (CHHXPOHI30BaHOTO Yepe3 /api/users/sync) mo poai Admin. Skimio x
KOH(]Irypamisi BIACYTHS - CHUJIIHT NPONYCKAEThCS 3 TOMEPEPKEHHSIM Y >KypHami, o0

YHUKHYTH CTBOPEHHS «(PAaHTOMHOT0» aMiHICTpaTopa.
3.3.7 Inmezpauia nnamixcnoi cucmemu LigPay

LigPay - ne mnarixna cucrema Bin [IpuBarbaHky, 110 103BOMsiE MPUHAMATH IUIATEXI
kapTkamu Visa, Mastercard, Apple Pay, Google Pay, roriBkoto depe3 TtepmiHamu, 3

MOKJIMBICTIO NMPUHAMATH KOIITH B TPUBHSAX, Jojiapax, €Bpo. Ilepesara LiqPay mis npoekty:
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IIMPOKE PO3MOBCIOKEHHSI B YKpaiHi, BIAHOCHO HU3bKa KoMmicis (1-2,75%), HasBHICTBH

TECTOBOT'O cepe/ioBHIlla 0e3 HEOOX1THOCTI BepHudiKallii opraHizaiii.

Apxitektypa 1iarikaoro flow B EventFlow:

1. KopucryBau Haruckae «KynuTy KBUTOK» Ha CTOPIHIII IJIATHOT MOI].

2. Kmient nancuinae POST /api/events/{id}/checkout i3 3a3HaueHHsAM MO/Ii.

3. Cepsepnnii 00pooHuK CreateTicketCheckoutCommand:

a.

b.

nepeBipsi€ HASIBHICTh BUTBHUX MICIIb;

ctBopioe 3anuc Ticket 31 crarycom Pending;

dbopmye mapamerpu s LigPay: amount, currency, order id (= Ticketld),
description, result url (moBepuenHs kiienrta), server url (callback);

Bukimkae LigPayService.GenerateCheckoutData() ms ctBopenns data (Base64)

Ta signature.

4. Knient orpumye aBa psaku data ta signature 1 Bukonye POST-popmy Ha cTOpiHKY

LigPay.

5. LigPay noka3ye inTepdeiic oriaTi, KOpUuCcTyBad BBOAUTH AaH1 KapTKH.

6. Ilicna ycmimuoi (um HeycmimHuoi) orutatn LiqPay nancumae callback ma server url

(POST /api/events/payment-callback).

7. Cepsepuuii 00poonuk ProcessTicketPaymentCallbackCommand:

a.

b.

nepeBipsie curnarypy callback 3a anropurmom, onurcanum y myHkTi 2.3.4;

nexoaye data, BUTATYeE CTaTyc;

. gkmo status = "success" - onommoe Ticket.Status ma Paid, Hagcunae real-time

HoTU(IKaIlII0 YYaCHUKY Ta opranizatopy uepe3 [NotificationService;
SKIIO TUIATK HEYCHIMHWKN - BcTaHOBMioe ctaryc Failed, kopuctyBau otpumye

MOJKJIUBICTB ITOBTOPHUTH CIIPOOY.



KopucTysau

Hatuckas "KynmuTa kEMTO)

Dawi kapren ! Apple Pay

(Mext.js)

Frontend

¥

EventFlow AFI

FOST /api'eventsiidjicheckout

data, signature
» { o 1

POST wa checkout-dhopary

MepesipEa HIAEHOCTI MiCUE

INSERT Ticket (status=Pending)

JreHepyEaTte data + signature
[SHA1 3 privatekeay)

PostgreSQL
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LigPay

L

L

OEpobea nnaTesy

alt g [Mnarke yenhwAei

- "Mnatiz He npoRwos”

_, SignalR notification

- callback {data + signature}

Mepesipea signature
b3

UPDATE Tickst
staws=Faid

L

callback (status=failure)
-

UPDATE Ticket
status=Failed

. PenipexT = noMANEOND

KopucTyeau

I
L

Frontend

(Mext.js)

EventFlow AP PosigreSal

LigFay

Puc. 3.5. Sequence-aiarpama orutatu kButka yepe3 LigPay

icepeno. pospobneno asmopom

Cepsic LigPayService 1Hkamcymntoe JBa KJIIOUOBI alropuTMmu B3aemonii 3 LiqPay:

dbopMyBaHHS IUIATKHOTO 3alUTy Ta MepeBipKy curHatypu BximHux callback-iB. Meron

GenerateCheckoutData

ctBoproe  JSON

3

napamMeTpamMu Iuiatexy (cyma,

BaJIIOTAa,

imeHTrdikaTop 3aMOBJICHHS, TMTOCWIAHHS JUIsl TTOBEpHEHHS KiieHTa Ta callback-y cepsepa),



57

koaye Horo B Base64 Ta obOumcitoe curHatypy 3a aiaroputmom Base64(SHAI1(privateKey +
data + privateKey)). IIpu orpumanni callback Bin LiqPay mpo craryc miarexy MeTon
VerifySignature o064mciitoe O4iKyBaHy CUTHATYpy 3a THM CaMHM aJITOPUTMOM 1 TOPIBHIOE 3
IPUCIIAHOIO - IIe TapaHTYe, 110 MOBIIOMIICHHS NilicHO Haxiciaane LiqPay, a He 3MOBMHUCHUKOM.

[Tosuwuit kox LigPayService 3 ycima metonamu HaBeneHo y Jlomgarky /.

Jlnst moBepHEHHs KOIWITIB peanizoBaHo okpemuil cepsic EventRefundService, mio

BukopuctoBye API LigPay refund ans ckacyBanHs TpaH3aKIfii.
3.3.8 AI-pynxuionansvnicme na 6aszi Microsoft Semantic Kernel

InrenekryansHa niacuctema EventFlow moOynoana Ha Microsoft Semantic Kernel.
Lleti ¢peiimBopk Hamae abcrpakiito Hag LLM-mposaitnepamu (OpenAl, Groq Cloud,
JOKaJbHI Mozieni), miarpumye narepH Function Calling, no3Bomsie opranizoByBaTu (QyHKIII1 B

TJIaTriHY.
B EventFlow peaii30BaHO YOTHUPH IUIATIHU:

1. EventManagementPlugin - ynpaBiaiHHS noaisiMu BiJl iMeHI opraHizaropa. OyHKIi:
CTBOPEHHSI TOJ111, OHOBJICHHS MMapaMeTpiB, MyOmiKaIlisi, CKACyBaHHs. YCEpeauHi KOXKHOT
(GyHKIIT IepeBIPSAETHCS, 1110 TOTOUHUNA KOPUCTYBAU € OPraHi3aTopoM i€l momii.

2. EventRegistrationPlugin - peecTtpamiss Ha mnoAli Ta KEpyBaHHsS pEeCTpaLisIMU.
OyHKIli: peecTpalis Ha OE3KOIITOBHY IMOMII0, MEPEeris] BIACHUX PEECTpAIliid,
CKaCyBaHHS peecTpallii.

3. OrganizerDashboardPlugin - ananituka ans opranizatopiB. @yHKIi: CTaTUCTUKA TIO
KOHKPETHIM MOJIii, 3arajJibHUI J0X1] opraHizaropa, HauTOMmyJspHIIII MO,

4. EventSearchPlugin - nomyk nomiid. @yHKIIi: MOLIYK 32 KJIIOYOBUMHU CIIOBaMH, 3a

JIaTOI0, 3a KaTeropi€ro, 3a JOKaI€r, peKOMEH /IaIlil OoI10HMX MOii.
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Puc. 3.6. Apxitekrypa Al-pipeline EventFlow

icepeno. pospobnerno asmopom

Koxna ¢ynkmis Al-rutarina oromomena 3 arpudyrom [KernelFunction] Ta Mae
netanbHuil onuc y [Description], mo go3Bossie LLM 3po3ymiTH, KOJIM ii BUKJIMKATH, Ta K1
napameTpu nepenatu. [lapamerpu (yHKIN Takox CynpoBOKYIOThCs [Description], 1o
JIOTIOMara€e MoJIei KOPEKTHO BHUTATTH 3HAYCHHS 3 MPHUPOTHOMOBHOTO 3allUTy KOPHCTyBaua.
VYcepenuHi KOXXHOT (PYHKIIT TEpEeBIpSIEThCS aBTOPH3AIli MOTOYHOTO KOPUCTyBada depes
[UserContextService - nanpukiaa, EventManagementPlugin no3Boinsie penaryBatu TIIbKH

nojii, B SIKMX MOTOYHMM KopucTyBad € opranizaropoM. Ceppic AiChatService opkecTpye
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po3MoOBY: 30epirae ictopito B Tabmuii chat conversations, ¢opMye CHUCTEMHHMM MPOMIIT,
Bukiinkae Semantic Kernel 3 peectpoBanuMu miariHamu, oOpoOunsie Bianosins LLM (sik
TEKCT, Tak 1 function calls), cTpiMuTh TekcTOBYy yacTHHY KiieHTy yepe3 AiChatHub yankamu.

[ToBHMIT ko1 YoTHPHOX MUIAriHiB Ta cepBicy AiChatService HaBeneHo y Jlomarky E.
besneka Al-dynkiiit 3abe3medyeHa KiIbKoMa PIBHIMU:

e apreHTH(IKawis: Al-4aT 1OCTYNHUN TUIBKU aBTEHTU(IKOBAaHUM KOPHUCTyBadaM;

® aBTOpHW3allisi Ha pIiBHI IUIAriHIB: KOKHA (YHKIUS TEpeBipse, YW Ma€ TOTOYHHIMA
KOPUCTYBa4 MPaBO BUKOHATH JIi10 (HAMPHUKIIAJ, peJaryBaTu TUIbKU CBOT MOJIi1);

® 130J1A11s KOHTeKCTy: Al 0auuTh TIIBKM JOCTYIHI IMMOTOYHOMY KOPHCTYBaudy JaHi, HE

MO>KE€ OTPMMATH JIaHl 1HIIKUX KOpUCTyBayiB yepe3 function calls.

3.3.9 Real-time xomynikauia uepes SignalR

Jlns real-time xomyHikaiii BukopuctaHo Microsoft SignalR - ¢peiimBopk, 1o Hagae
abctpakuito Hax WebSocket 3 aBromatnunum fallback ma Server-Sent Events um long polling
uisi HecyMmicHUX Mepex. SignalR miarpumye rpynu 3’€IHaHb, MO J103BOJSE €(hEKTUBHO

PO3CUJIaTH MTOB1IOMJICHHS M1 IMHOKHUHI1 KJII€HTIB.
B EventFlow peanizoBano nBa xabu:

AiChatHub (/hubs/ai-chat) - BUKOPUCTOBY€TbCSI BUKIIFOUHO JIJIsi CTPIMIHTY BiANOBIIEH
Al-acuctrenta. Komu Al-cepBic orpumye Big LLM deproBy mopiiito TEKCTy, BOHa HETailHO
HAJCWIAETHCA TIIKIIOYCHOMY KIieHTy depe3 1ied xal. lle ctBoproe edexr «Al nuire B

peagbHOMY Yaci», K y MOMYJISIPHUX YaT-iHTepdencax.

NotificationsHub (/hubs/notifications) - 3abe3neuye qocTaBKy in-app HOTHU(IKAIINA (HE
email 1 He push Ha mpuCTpiii, a came CHOBILIEHHSA B 1HTEp(eici 3aCTOCYHKY, JOKH B
KOpUCTYyBaya BIIKpUTa BKiIaJKa). [Ipy miAKIIOUeHH] KIIIEHT MIepeIac B query mapameTpax CBid

userld Ta role. Xa6 nogae migKIOYEHHS B TPYIIH:

e user:{clerkUserld} - nns orpuMaHHs nepcoHaNbHUX HOTH(IKAIIIM;
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e organizer:{clerkUserld} - sikmmo kopucTyBau mae poiib opraHizaropa 4u aaMiHa, JJIs
OTpUMaHHS HOTU(IKAIII MPO aKTUBHICTh HA MOTO TOJISX;

e admin - mo6ankpHa Tpyma aaMIHIB JUIsl OTPUMAHHS CUCTEMHUX TIOB1TOMJICHb.

Iatepdeiic  INotificationService oromomeno y tmapi Application, peamizaiis
SignalRNotificationService - y mmapi Infrastructure. Ile 3abe3nedye He3aneKHICTh
013HEC-JIOTIKU BiJ] TEXHOJOTII real-time qocTaBKu: 3a mMoTpeOn MoxHa 3amiHUTH SignalR Ha

IHIIKH MexaHi3M 0e3 3MiH B Application.

Ha momenT HammcaHHsS poOOTH peai30BaHO OAWH CIIEHapii HOTU(IKAIi - Mpo
peecTpaliio yyacHuka Ha nojiro. Y oopoonuky RegisterForEventCommand micis ycminmHoro
CTBOPEHHSI  pEeCTpallii TmapajelbHO HAJACUIAIOTBCS TPU  HOTHUQIKAIIi:  YYaCHHUKY
(miaTBEpIKEHHS peecTpallii), opraHizaropy (HOBUM y4YacHHK), aaMiHaMm (JUIsl CTATHUCTHUKH).
ApxitektypHo depe3 Tumnu payload (registration, cancellation, checkin, payment) cucrema

TOTOBA JI0 PO3IIMPEHHS Ha 1HII ciieHapii 0e3 3minu Application Layer.
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Puc. 3.7. Apxitekrypa SignalR-xa6iB Ta inTerpauii 3 Application Layer

IDicepeno. po3pobneno agmopom

[Tpu migxmrouenHi kimienta g0 NotificationsHub metonq OnConnectedAsync Butsrye 3
query-napametrpiB userld (Clerk ID) Tta role xopucryBawa, mmicis 4YOro J0Ja€ MOTo
SignalR-3’ennanns y BignoBigHi rpynu: user:{clerkUserld} mnst orpumannsa nepcoHanbHUX
Hotudikaiii, organizer:{clerkUserld} mis opranizaropiB Ta aamiHiB, okpemy rpymy admin
TUISt aJMIHICTPATOPIB. Peanizartis SignalRNotificationService (iaTepdeiic
[NotificationService 3 mapy Application) HagcuIae MOBIAOMIICHHS B IIi TPYIU Yepe3 METO[

[HubContext.Clients.Group().SendAsync("ReceiveNotification", payload). Taka cxema
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JI03BOJIIE TapreTyBaTu HOTHIKaiii 0e3 mepebopy 3'enqHanb BpyuHy. [loBHMIT kox xaly Ta

cepicy HaBeneHo y Jlonarky K.
3.3.10 3oepicanna ¢paiinie ¢ Cloudflare R2

Jlns 306epiranHs OOKIaAMHOK Mol Ta Qororpadiii 3 ¢doTtoramepeli BUKOPUCTAHO
Cloudflare R2 - macmiraboBane 00’ ekTHE cxoBuIIE. [HTerpaiis peanizoBana yepe3 opiuiiHuA

AWS SDK mng NET.

PeanizoBano cxemy 3 pre-signed URL: kimienT 3anurye y 6exenai koporkokupydy URL
JUIsL TIPSMOTO 3aBaHTaXEHHsI Qaiiny B S3, MUHaOuM cepBepHUi 3acTocyHOK. Lle 3HMxKye
HAaBAaHTAKEHHS Ha CEpBEp Ta 3MEHILYE 3aTPUMKH MPHU 3aBaHTaXEHH1 BeMUKUX ¢aiimiB. [licus
YCHIIIHOTO 3aBaHTaXEHHS KIIE€HT moBimomisie Oexenpa mpo myoOmiuny URL orpumanoro

daiina.

Meron GetPresignedUploadUrlAsync cepBicy S3StorageService reHepye minucany
URL 3 oOMexxeHuM dacoM KUTTA (15 XBUIIMH) A1 OPsIMOTO 3aBaHTaXEHHsI (DailTy KIIIEHTOM
y Cloudflare R2, Munaroun cepBepHuii 3acToCyHOK. Lle 3HMKye HaBaHTa)KeHHSI Ha OEKEH/T Ta
OPUILBUAILIYE 3aBaHTaXeHHs Benukux QaitmiB. Meron UploadAsync Oydepusye BXigHUN
noTik y MemoryStream niepen BianpaBkoio y R2 - e Heooxingno, ockimbku Cloudflare R2 (na
Binminy Bix AWS S3) Bimxwmsie chunked transfer encoding i3 MOMUIKOIO CHUTHATypH, a
ASPNET Core's [FormFile.OpenReadStream() noBeprae He-seekable mortik, mo 3myiiye
AWS SDK mnepexoautu came B chunked-pexum. [loBuuit kom cepBicy HaBeneHo y Jlomatky

XK.

Oxkpemuii komnoHeHT TicketCleanupJob (y mamii Email, icropudHo) BukoHye (pOHOBY
3a/lady OuMIIeHHs npocTpoueHux Pending KBUTKIB - SIKIIO KOpUCTyBady iHiliroBaB checkout,

ajie He oruIaTuB NpoTsaroM 30 XBUIIMH, BIMIOBIIHE MICIIE 3BIILHIETHCS IS 1HIITUX.
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3.3.11 Bunaamu opzaunizamopam nooii

Opniero 3 KIFOUOBUX Oi3HEC-3a7]a4 CHCTEMH YIPABIIIHHS MOISIMH 3 MPOJIAYKEM KBHUTKIB
€ Tepeqadya OTpUMaHuX KomTiB opranizatopam. Y EventFlow o6pano Mozaenb «MapkeTIienc
enquHOTO TIpodaBilsy»y (aHmi. *marketplace of one merchant®), 3a saxoi mmardopma €
3apeecTpoBaHUM TMponaBieM y cuctemi LigPay Ta oTpumye BCl miarexi Ha BIIACHHM
MEpYaHT-aKayHT, a OpraHi3aTopd OTPUMYIOTH CBOIO YAaCTKy KOIITIB 3a pe3yabTaTaMu
IUTAHOBOTO PO3paxyHKy. Taka momens Oyna oOpaHa 3 OmIsSAy Ha Te, IO albTepPHATUBHHM
X170 - pO3MICTUICHHS TU1aTexXy Mk Mepuantamu LigPay (anmn. *split payment®) - Bumarae
BIJl KO)KHOTO OpraHizaTopa peecTpailii BlIacHoro 0i3Hec-akayHry B [IpuBar24, mo nependayae
HasiBHICTH DOII abo ropuanunoi ocobu B Ykpaiui. Jljis MMpOKOro kKoja HeCHeriaai30BaHuX
OpraHi3aTopiB Taka BUMOTa CTBOPIOE HAAMIpHUHN Oap'ep BXoay.

ApXiTeKTypa pO3paxyHKIB 3 OpraHizaTopaMm# peajli3oBaHa 4yepe3 1Bl HOBI JOMEHHI
CYTHOCTI:

e OrganizerPayoutAccount - miati>kHi pekBi3utu opranizaropa (1:1 3 User). ATpuOyTu:
Method (meton Bumnaru - OaHkKIBCbKMU Tmiepeka3 abo LiqPay-mepuant), Iban,
RecipientFullName, ommiitai LigPayPublicKey Ta LiqPayPrivateKeyEncrypted
(3ammdpoBanuii 3a anroputmMoM AES-256 nns mMailOyTHbO1 miaTpumku split-payment
pexumy), VerifiedAt (MiTKa miATBEpHKEHHS aIMIHICTPATOPOM).

e Payout - (aktmuHmii  po3paxyHkoBui  3ammc.  AtpuOytu:  Organizerld,
PeriodStart/PeriodEnd, GrossAmount (BamoBa cyma), PlatformFeeAmount (xomicis
miaropmu), NetAmount (cyma no Bumath), Status (Pending — Approved — Paid,
a6o Failed/Rejected), Ticketlds (JSONB-macuB ineHTH(}IKaTOpIB KBHTKIB, IO
MOKPUBAIOThCA ITMM po3paxyHkoM), PaidAt, LiqPayTransactionld (mns split-payment
peXUMY).
biznec-norika BUILIIAT peanizoBaHa y BUTTISI ¢dboHOBOI 3aj1a4i

WeeklyPayoutAggregationJob, 1m0 3apeectpoBana B Hangfire sk recurring-3agada 3

cron-poskianom «mornoneaiiaka o 02:00 UTCy. Anroputm poGotu 3amadi:
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1. 3naiitu Bci KBUTKH 31 crtarycom Paid, mara momii sSKMX € MEHIIOK 3a NOW -
PayoutDelayDays (3a 3amoBuyBanHsM 3 1HI - Oydep Ais onpaioBaHHs MOTEHIIHHUX
chargeback-3anuTiB) Ta 5K 1M1€ HE BXOAATH /10 )K0aHOTO Payout.

2. 3rpymyBaru 3HalIeH1 KBUTKHU 32 OpraHi3aTOPOM MO/Iii.

3. Jlns xokHOTO opraHizatopa po3paxysaru: gross = SUM(ticket.amount), fee = gross x
PlatformFeePercentage / 100, net = gross — fee.

4. CrBoputu 3amuc Payout 31 crarycom Pending ta Hazgicmatu email-crioBimeHHs
opranizaropy, a Takox SignalR-motudikamiro aamiHicTparopaM TpoO HEOOXiTHICTH
OTpalfOBaHHSI HOBUX BUILIAT.

AnminictpatuBHa yactuHa flow BuHeceHa y AdminController: enanmoint GET
/api/admin/payouts?status=Pending moBeprae cnucok ouikyBaHux Buruiat, POST
/api/admin/payouts/{id}/mark-paid ¢ikcye dakT pydHoro 6aHKiBCHKOTO Iepekas3y Ta 30epirae
pedepenc Ttpanszakiuii, POST /api/admin/payouts/{id}/reject moBeprae KBUTKH A0 IMyIy
HEPO3MOAUICHNX [JIsi TOBTOpHOi arperamii. OkpeMo peani3oBaHO JBa TpaH3aKIIINAHI
email-mmabnonu: SendPayoutPendingAsync (HaiacuiaeTrbcs Oprasizaropy IOpH CTBOPEHHI
HoBoro Payout ¢onoBoro 3amauero) Ta SendPayoutPaidAsync (maacumaeTbest micis
MIITBEP/UKEHHST BUIUIATH aJMIHICTpaTOpoM, 3 pedepeHcoM OaHKIBCHKOI TpaH3akIlii B TLUII
aucta). OOuBa WAOIOHU BIAMPABISIOTECA yepe3 Ty camy iH(pactpykTypy Hangfire-3anau,
o ¥ morepeani JTucTu (MiATBEPIKEHHS peecTpallii, OriaTH, CKacyBaHHS) - 1€ 3a0e3neuye
peTpaibenbHICTh Ha BUMAIOK TUMYacoBux 300iB SMTP-cepgepa.

Jlyist opraHizaTtopiB mepeadadeHo OKpeMui po3aut mpodiato 3 TppoMa enementamu: (1)
dbopMa TIATLKHUX PEKBI3UTIB 3 Bamijauniero IBAN 3a anropurmom MOD-97, (2) kaprka
3Be/IeHOI 1H(pOopMallii PO A0XOH (32 BECh Yac, B OYIKyBaHHI BUILJIATH, OCTaHHIM BUILIAYE€HO),
(3) icropis BUMmIAT 3 MOXIUBICTIO (uIbTpyBaHHs. Po3paxyHok kowmicii miardopmu
napamMeTpHu30BaHO uepe3 cekilito Payouts y appsettings.json, 1o 103BOJISIE aAMIHICTPATOPY
HaJIallITOBYBAaTH CTaBKY 0€3 3MIHM KOJY.

CripoekToBaHa MOJENb € BIAKPUTOIO JUIsl PO3IIMPEHHS: 3a YMOBH, IO OpraHi3aTop y

MaliOyTHhOMY HazgacTh LiqPay-mepyanT Kitoyi, cucTeMa 3MOXKE NEPEUTH y pPEXUM
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aBToMatu4yHoro split-payment 6e3 wmirpamii ganux - mnonsa LigPayPublicKey Ta
LigPayPrivateKeyEncrypted Bxxe nepenbaueHi B cxemi.
O @

T T I
Hangfire F_ﬂ N\ A\

(cron) [WeeklyPayoutAggregationJobj Postijr_é'rSQL [INotiﬁcationSeNice OpraHisatop A:qmiﬁ

RunAsync()

SELECT paid tickets
(event MUHYB + He MOKpWTI) !

|

|

|

|

|

|

|

| . | |
| CIMWCOK KBMUTKIB ! !
€ |
| . |
| TPYNyBaHHA No organizer |
' pospaxyHok gross / fee / net !
|

|

loop J [Ona koxHoro opranizaropal

' INSERT Payout (Pending) _

Email + SignalR push

I
I
|
|
| n "
| Bunnara copmosaHa

NotifyAdminsAsync

"Hosi Bunnatu Ha posmﬂﬂ".
I

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| | |
| | | |
L t |
| | |
| | |
| | >
| | |

Hangfire ‘ WeeklyPayoutAggregationJob ‘ Po;t/gr_q?iQL ‘ INotificationService Opratisatop A'C}"—"\iIH
(cron) r__ ﬂ (
\h_"_/ AN, e

Puc. 3.8. Sequence-niarpama arperaiiii BUIIJIaTH OpPraHizaropy

Iicepeno. pospobreno asmopom
3.3.12 Bionoenenus napona ma oazamogaxkmopna aemenmuikayis

ITouarkoBa peamizamis aBreHTH(iKalii yepe3 Clerk (miaposain 3.3.6) oOmexyBaacs
SSO-npoBaiinepamu Ta npoctuM email/password Bxomom. [l migBHIEHHS O€3MEKU
00JTIKOBUX 3aIiCIB, OCOONHMBO JIJII KOPHCTYBAYiB, III0 PEECTPYIOThCS uepe3 email/password
(Oe3 3axucry, sakuil 3a6e3neuye OAuth-nipoBaitinep Ha kmrant Google), y cucreMy AogaHo
7IBA MEXaHI3MHU: BIJHOBIIEHHS Mapoisi Ta OOOB'A3KOBY OaraTto(akTOpHy aBTECHTH(IKAIiIO

(MFA, anr. *multi-factor authentication®).
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Binnossenns maposas. CTopiHKy BXOIy peajiizoBaHO Ha 6a31 kommoHeHTa <Signln />
B Clerk, sxkuii aBToMarnyHo BijoOpakae mocwiaHHs «3a0yiau mapoib?» 3a yMOBH, 11O B
Clerk Dashboard y poszmini User & Authentication aktuBoBaHO password-cTparerito 3
MEXaH13MOM JOCTaBKH KOy BiAHOBJICHHS depe3 email. CaM mporiec MmoBHICTIO 00poOIseThCS
Ha ctopoHi Clerk: kopucTyBau OoTpuMye€ OAHOPA30BUN KO/ HAa CBOIO E€JIEKTPOHHY IMOUITY,
BBOJIMTH HOTO y (pOpMY, MICIJIS YOTO MOYKE BCTAHOBUTHU HOBUH Maposib. XKoaHOTO KOy Ha 60111
cepBepHoi yactuHu EventFlow s miei QyHKIIOHAJIBHOCTI HE MOTPIOHO - MW miaxXia €
TUNOBHUM JUIS apXITEKTYpH 3 JEJErOBaHOI0 aBTEHTU(IKALIE€I0 Ta 3MEHIIY€E MOBEPXHIO aTaKu
Ha BJIACHY 1H(PPACTPYKTYPY.

Bararodakropna aBrenTudikamis. Y Clerk Dashboard akTuBoBaHo aBa THIHU
npyroro (akrtopa: ogHopasosi koau 3 authenticator-gomarkiB (TOTP - Time-based One-Time
Password, RFC 6238) sk ocHoBHUIT Ta SMS-konu sik pe3epBHuid. [lomiThka HaamroBaHa
TakuM 4yuHOM, 10 MFA € 000B'A3k0BOIO [JIi KOPUCTYBAYiB, SIKI 3apeecTpyBajiucs 0Oe3
BepU(IKOBAHOTO COLIAJLHOTO TIpoBaiijiepa - TOOTO came Mg THUX, XTO TMOTEHIIITHO
BpazMBIIIUMKA 10 Kommpomertarii mapoisis. KopucryBaui, mo ysidnum uyepe3 Google,
J0AATKOBO HE 3000B'S3YIOThCA HaJAIITOBYBaTH Jpyruil Qaxtop, ockinibku Google yxe
3abe3reuye BiacHUi piBeHb MFA.

Ha piBHi OekeHny pomaHo mnepeBipky HasBHOCTI claim'a mfa y JWT-tokeni mis
KpuTudHUX endpoint-iB (aAMIHICTpAaTUBHI i, KepyBaHHS BUILIATaMU, BUIAJICHHS TOIIN).
IlepeBipka peanizoBana uepe3 ASP.NET Core authorization policy:

Jlictunr 3.1 IlepeBipka kieiima mfa

options.AddPolicy("MfaRequired", policy =>
policy.RequireAssertion(ctx =>
ctx.User.HasClaim(c =>

(c.Type == "mfa"
|| c.Type == "two factor"
|| c.Type == "amr"

&& (c.Value.Equals("true",
StringComparison.OrdinalIgnoreCase)
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|| c.value.Contains("mfa",
StringComparison.OrdinalIgnoreCase)

|| c.value.Contains("totp",
StringComparison.OrdinalIgnoreCase)))));

Kontponepu, mio omnepyrTh YyTAUBUMH OTEpaIlisIMH, MapKyIOThCS arpulyToM
[Authorize(Policy = "MfaRequired")], mo rapanTye: HaBiTh CKOMIIPOMETOBAHHI OCHOBHHIA
dakTop HE 1ae 3MOTU BUKOHATH Taki Jiii 6e3 Apyroro. Po3mpena gopma nepeBipku BpaxoBye
te, mo Clerk 3anexno Bix Bepcii API moxke moBepraru iHGoOpMaIiito Ipo apyruii GakTop y
pi3HuX Kieimax: mfa (OyneBe 3HadeHHs), two factor (OyneBe abo TekcToBe) abo amr
(Authentication Methods References, RFC 8176, mo micTuTh 3Ha4e€HHS Ha KIITaiT mfa, otp,
totp). Taka TonepaHTHICTh 10 opMaTy 3axXMIllae CUCTEMY BiJl 3001B TpH MaHOyTHIX 3MiHAX Y
kieiimax Clerk.

InTepdeiic kepyBanus 6e3nmexor0. Ha cTOpoHi KIT€HTCHKOTO 3aCTOCYHKY Y MPOQiIb
KOPUCTYyBaya JI0JaHO OKpeMuit po3aii «besnekay, mo MouTye koMmrnoHeHT <UserProfile /> Bin
Clerk. Lleit kKOMITOHEHT Ha/la€ KOPUCTYBAYY €AUHUHN 1HTep(dEc AJd 3MIHU TTAPOIISL, KEPYBaHHS
MFA-dakropamu (momaBanus/Bupasnienns TOTP-nipuctporo, mneperisig recovery codes),
NEPerIsAly aKTUBHHX CECIH 3 MOXIIHMBICTIO iX TMPUMYCOBOTO 3aBEPIICHHS Ta KEPyBaHHS
MKTIOYCHIMH  COITIaTbHUMU OOJIKOBUMH 3amucamu. IMriemeHTaniss Ha cTopoHi Next.js
(dakTUYHO 3BOAUTHCA N0 JeciaTka psaakiB TSX-komy, TOml K ycd CKJIaJHa JOTIKa

kpunrorpadii Ta 30epiraHHs 4y VIMBUX JAHUX 3aiuIIaeTbest Ha cropoHi Clerk.

Takuif po3MoAUT BIAMOBIJATBHOCTEN MiIXK BIACHOK KOJOBOK 043010 Ta 30BHINIHIM
CEPBICOM UTIOCTPYE OJIMH 13 TMPHUHIIUIIB Cy4acHOI 1HXEHEpIii TPOrpaMHOTro 3a0e3MeUeHHS: He
peali3oByBaTH CaMOCTIHHO Te, IO BXXE SIKICHO BHUPIIICHO CIEIialli30BaHUMH CEpBICaMH,

0CcOOIHMBO y O€3MEKOBO-KPUTUYHUX TIOMEHAX.

3.4 Onuc mporpamMHoi peaJi3amnii KJIi€HTChbKOI YaCTHUHH
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3.4.1 Cmek i 00rpyHmysanusa mexHoa02i4HUX 6uoopie

Krnientcbka wactuHa peanizoBana Ha (pperimBopky Next.js 16 3 App Router. et BuGip

OOTpyHTOBaHO HACTYITHUM:

® SSR (Server-Side Rendering) nis cTOpiHOK MO KpuTH4HO BaxknuBui mis SEO.
Cropinku 3 SSR iHIEKCYIOThCS TOIIYKOBUMH CHUCTEMaMM O3 3aTPUMKH, Ha BIAMIHY
Bi uncTuX SPA, e peHepuHr BiJOyBa€ThCS HA KIIEHTI.

e Server Components H03BOJSIOTH BUKOHyBatu 3amutu 10 APl Gesmocepennbo Ha
cepBepi MpU PeHICPUHTY, O€3 Tepenadl Yy TIMBUX TOKSHIB Ha KITIEHT.

e Server Actions crpolnytoTb poOoTy 3 ¢hopMaMu, BUKOHYIOUM MyTallii Ha cepBepi 0e3
aBHuX API-eHnmoiHTIB.

e Streaming penOepumncy NO3BOIIAE TOKa3yBaTH iHTep(deiic KOpUCTyBady YacTUHAMU, HE
OYiKYIOYH TIOBHOTO 3aBaHTAXCHHSI TAHUX.

® [mage Optimization aBTOMaTUIHO ONTUMI3y€ 300paXe€HHS, 10 0COOIMBO BAXKIIMBO JIJIs

CTOPIHOK 3 OOKJIaJIMHKaMU TOIiH Ta doToranaepei.

AnwsrepnatuBu: Create React App 3acrapina Ta Oiiblle HE MIATPUMYEThCS; Vite +
React nagae nmume SPA 6e3 SSR; Remix OyB TiiHOIO aJbT€pHATHUBOIO, aje MICIS 3IUTTS 3

React Router y 2024 porii ii po3BUTOK yIOBITHHUBCA.

TypeScript 3a0e3neuye TumnoOe3neky Ha BchoMy uuisixy Big API-Bigmosimeit 1o
Ul-xommnionenTis. Tailwind CSS y noeanansi 3 shaden/ui (KoJeKIIi€r0 KOMiIOBaIbHO-BCTABHUX
xoMIioHeHTIB Ha 0a3i Radix Ul) 3a06e3neuye KOHCUCTEHTHUN JU3aiiH 3 MIHIMaJIbHUM 00CSITOM

kactomHoro CSS.
3.4.2 Illpouec ouszauiny: Figma ma Figma Make
ITpouec crBopenns UI/UX nuzaiiny cucremu EventFlow ckiianaBcs 3 KiJIbKOX €TalliB.

Eran 1. JlocaigxeHHss KOHKypeHTIB Ta 30ip pedepencis. [IpoananizoBaHo Bi3yasbHi

pimenHs Eventbrite, Luma, Meetup, a takox pedepencu 3 Dribbble Ta Behance 3a
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TeMaTuKo «event management dashboard». 3i6pano moodboard y Figma 3 monam 30

OPUKJIaJAaMH YCIIIIHUX 1HTepPeiciB.

Eran 2. HusbkogeranizoBani makern (wireframes). Ha npomy etami BuU3HaY€HO
0a30By CTPYKTypy KOXXKHOTO OCHOBHOTO €KpaHy: TOJIOBHA CTOpIHKA, KAaTaJoT TOMIN, JeTai
nojii, ocoouctuii kabiner, Al-uar, anmin-nanens. Wireframes cTBOproBajiuch MOHOXPOMHO, 3

(doxycoM Ha iepapxito 1H(popMallii Ta KOPUCTYBAIlbKI CLIEHAPII.

Etan 3. BucokogeramaizoBani Mmakeru. Ha ocHoBI 3arBepipkenux wireframes

CTBOPEHO MOBHOKOJIIPHI MAKETH 3 peaJlbHUM KOHTEHTOM, THIOTPa(dikoio Ta KOMIOHEHTaMHU.

Eran 4. Buxopucranns Figma Make. Oco0nuBicTiO mHpouecy cTajlo aKTUBHE
BUKOPUCTAHHS 1HCTpyMeHTy Figma Make - dynkuii reneparii BapiaHTiB iHTepdeiciB 3a
JIOTIOMOTOI0 IITYYHOTO 1HTEJIEKTY, IHTerpoBaHoi Oe3nocepenHbo B Figma. 3aMicTh TpUBAJIOTo
pyuHoro TiepeOopy BapiaHTIB OKpEeMHMX KOMIIOHEHTIB (KapTka mofii, ¢gopma peectpaiii,
BiDKeT Al-yaTy) craBmimMCs TeKCToBI mpomnTu Tumy «event card with image, title, date,
registration button, modern minimalistic style» - Figma Make renepyBaB Kijgbka
aNbTEPHATHUB, 3 AKUX 0OMpanucs HalKpalli JUIsl MOaJIbIIoro foomnpaitoBaHHs. Lle ckoporuio
yac mi0opy (iHAIBHOTO BUIVISIAY KOMIIOHEHTIB y 3-4 pa3u TOpIBHSHO 3 PYyYHHUM

MPOEKTYBAHHSM.

Eran 5. /lm3aitn-cucrema. Ha OCHOBI 3aTBEpIKEHHUX MAKETIB CTBOPEHO
JIN3aifH-CUCTEMY - CTPYKTYpPOBaHHM HaOlp KOMIIOHEHTIB, KOJIhOPIB, MIPUPTIB Ta MpaBUil iX
BUKOpUcTaHHs. Lle 3a0e3neuye KOHCUCTEHTHICTh 1HTep(deicy Ta MPUIIBUAIIYE MOAAIbIINANA

PO3BUTOK IIPOIYKTY.

Eran 6. Ilepenaua B po3podky. diHanbHI MakeTH Ta JU3alH-TOKEHU (KOJILOPH,
BiJICTYynH, TUNorpadika) eKCrnopTroBaHO y (opmar, NpugaTHUM I TpsIMOi TPaHCIAIIi B

Tailwind CSS kondirypauito Ta CSS-3MiHHI.
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Events  Pricing £ AlChat 98 Dashboard @EN -

See It in Action

EventFlow Al Chat

@

Hello! I'm your Al event assistant. | can help you create events
in seconds. What kind of event would you like to create?

| want to create a tech conference for developers o

Perfect! I've created a draft for your tech conference. Here's what | have
so far:

Developer Tech Conference Draft

B March 15, 2026
® San Francisco, CA
3 200 tickets

Publish Event Edit
Type your message or use voice..

Puc 3.8. Cexkuist neHIUHTY

IDicepeno: pospobneno agmopom

@ Amazing v




F EventFlow Events  Pricing g* AlChat 3§ Dashboard @EN - G @ Amazing
-

Discover Events

Find and register for amazing events near you

Q1 Search events by name or location...
S Filters

Showing 10 events

@ Published

Startup Pitch Night Cybersecurity Awareness Training Web Development Workshop: Next.js &
5 Sat, May 9 - 12:49 PM £ Sat, May 16 - 3:49 AM React

® Kharkiv, Ukraine - Innovation Center ® Online - Microsoft Teams B Mon, May 18 - 7:49 AM

0 8150 3 Free © Online - Zoom

&\ 2 registered A&\ 1registered i3 Free

&, 0O registered

D Organized by Demo Organizer D  Organized by Demo Organizer D  Organized by Demo Organizer

Puc. 3.9. Expan nepeniky noaii

IDicepeno: po3pobneno agmopom

3.4.3 Konvopoea nanimpa

KonvopoBa mamitpa cucremu EventFlow moOymoBana 3a mpUHIHMIIOM CeMaHTUYHOI

cTpykTypu3arilii. BoHa ckiagaeTbes 3 KUIBKOX TPYIIL.

Primary (ocHOBHi K01bOpPU OpeHy) - 3a7al0Th Bi3yaJbHY 1IGHTUYHICTH MPOAYKTY,

BHKOPUCTOBYIOTHCS AJIA TOJTIOBHUX KHOIIOK llifl, IIOCHJIaHb, aKIIeHTiB.

Secondary (1omaTkoBi KoJIbOpPHM) - Ui JPYTOPSJHHMX €JIEMEHTIB 1HTEpdecy,

HEaKTUBHHUX CTaHIB KHOIOK, 3arOJIOBKIB OJIOKIB.
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Accent (aKlIeHTHIi KOJIbOPH) - [UII BUJUICHHS OCOOJMBHX  EJIEMEHTIB:

Al-pyHKII10HATBHOCT1, HOBUX MOJ1M, ClIELIaJTbHUX MPONO3UIIIH.

Semantic (ceMaHTHYHI KOJBOPH) - MaIOTh (PIKCOBAaHUN CMHUCI 1 BUKOPUCTOBYIOTHCS

OITHAKOBO T10 BChOMY 1HTEp(EHcCy:

® success (3eJIeHui) - YCIIIIIHI oTepallii, MATBEpKeHa peecTpallisi, OIIadYeHUN KBUTOK;
e warning (opaHXeBUi) - TONIEPEKCHHS, HAOIVIKEHHS Ie/IJIalilHy peecTparlii;
e error (Y4EpPBOHUI) - MOMUJIKH, HEYCITIIIIHA OIlIaTa, 3a0J10KOBaH1 MOIii;

e info (cuHiil) - iHpopMaIliiiHi TOBIJOMIIEHHS.

Neutral (HeiiTpajgbHa mkaJa) - BiJg OUIOro 70 YOPHOTO, yepe3 JeKiabKa Ipaaariii

ciporo. BUKOpUCTOBY€EThCS 11 TEKCTY, (POHY, paMOK, PO3ILITIOBAYiB.

Peanizaris mamitpu B koa1 BukoHaHa yepe3 CSS Custom Properties (3minHH1) y (aitni
globals.css, mo mo3Bonsie aBromaTMuHo mepemukaru Mik Light ta Dark Temammu 06e3
nepeBaHTaxkeHHs. Tailwind CSS koHdirypamis po3mMpeHa KaCTOMHUMH KOJbOPaMH,

MOCUJIAIOYHUCH HA 111 3MIHHI.

IIpu BHOOpPI KONBOPIB BpPaxOBAaHO IICUXOJOTII0 CIOPUMHATTA AJIA event-iHIycCTpii:
€HepriiiHi, aje He HaB SA3JMBI aKIEHTHI TOHH, 10 MEPENaloTh BITUYTTs aKTUBHOCTI Ta PyXy, B
MOETHAHHI 3 HEUTpaJIbHUM (DOHOM JIJIsI TPUBAJIOTO YMTAHHS CIHUCKIB MOAIN. YC1 TOeTHAHHS
KOJIbOPIB IMepeBIpeHO Ha BIANOBIAHICTH cTaHnapty WCAG AA st KOHTPAaCTHOCTI TEKCTY Ha

¢oHi (crmiBBiIHOIICHHS HE MeHIEe 4.5:1 1711 OCHOBHOTO TEKCTY).
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Primary Magenta Secondary Teal Interactive Purple Background Slate Pure White
#CDBEBZ #BBATID #TC3AED #FBFAFC #FFFFFF

CTAs, Pro tier Al elements Page background Cards, modals

Text Primary Text Secondary Border Success Error/Danger
#475569 #64748B #E2ESF0 #16A34A #DC2626

Headers, titles Body text Card borders Confirmations Errors, delete

Puc. 3.10. Konsoposa mamitpa EventFlow 3 HEX-kogamu ta Tokenamu Tailwind

Licepeno: pospobneno asmopom
3.4.4 Tunozpagixa

Cuctema tunorpadiku CIpOEKTOBAHA JJis 3a0€3MEUCHHS] YUTA0CIHbHOCTI Ha TPUBAIUX

CTOpIHKaX 3 OMMCaMH MOJiN Ta KOMEHTapAMH, 3 MIATPUMKOIO KUPHIIUIIL.

OcHoBHMI MWPUPT BHUKOPUCTOBYEThCS Isi Beboro Ul-Tekcty - KHOMOK, (opm,
cruckiB, onuciB. OO6paHo cyudacHuid sans-serif mpu@T 31 3MIHHOIO TOBIIMHOIO, 110 JTO3BOJISIE
BUKOPUCTOBYBaTH enuHuid Qaitn mpudty s Beix Bar (Big 100 mo 900) 1 onTumizye

MPOIYKTUBHICTH 3aBaHTAKCHHS.

AKIeHTHUII mpU@T BUKOPUCTOBYeThCA uisi Benukux 3arojoBkiB (H1, H2 na

JICHIHTaX Ta TOJIOBHUX CTOPIHKAX) JJIsi CTBOPEHHS Bi3yaJbHOTO KOHTPACTY Ta BUPA3HOCTI.
Type scale cTtpykTypoBaHO 3a piBHSIMHU:

e Display (48-72px) - repoii-cexIrii Ha JEHIIHTY;
e HI (36-48px) - 3aroJ0BKH CTOPIHOK;
e H2 (28-32px) - 3aroJ0BKH CEKIIiH;

e H3 (22-24px) - 3aroJoBKH KapTOK;
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e H4 (18-20px) - mig3arojaoBKy;
e Body (16px) - OCHOBHHII TEKCT;
e Small (14pX) - HOMIOMIKHMI TEKCT, METa/IaHi;

e (aption (12px) - mianUCH, MITKH.

[TigkmrouenHs wpu@TiB peanizoBaHo yepes next/font - HaTuBHMI MexaH13M Next.Js s
self-hosted mpudris. Ile ycyBae nmpobnemy layout shift mig gac 3aBanTa)keHHs, HE TIepenae

naHi ctopoHHiM cepBicaM (Google Fonts) Ta 3a0e3nedye onTuMaibHE KEITyBaHHS.

Font Pairing Strategy:

Space Groteskfor headers (geometric, modern) » Inter for body text (optimal readability)

rH_ero Tit]’_e 70px

Ipx + font-weig + Space Grotesk

Section Header 32px

font-size: 32px +« font-weight: 700 « Space Grotesk

Card Header 28px

font-size: 28px +« font-weight: 700 « Space Grotesk

Subtitle 24px

font-size: 24px « font-weight: 408 « Inte

Description 20px Regular

font-size: 28px + line-height: 1.5 » Inter

Base Text 16px Regular
font-size: 16px + font-weight: 408 « Inter

Puc. 3.11. Type system EventFlow 3 npukinagaMmu BUKOpUCTaHHS

Licepeno: pospobneno asmopom
3.4.5 Cmpykmypa Kni€eHmcbKo20 npocKmy

KrieHTChKHI MPOEKT OpraHi3oBaHO 3a MPUHIUNAMH (DYHKI[IOHATBHOTO PO3IUICHHS 3

enemenTtamu Feature-Sliced Design.



eventflow-client/src/

— app/

| F— (auth)/ (rpyna mapuwpyTie aBTeHTudikauil)

| F— events/ (kaTanor Ta getani noaii)

| — dashboard/ {(ocobucTuit kabiHeT)

| F— profile/

| | F— page.tsx (ocobucTuit KabiHeT)

| | F— security/page.tsx (bezneka: <UserProfile /> Bin Clerk)
| | L— payouts/page.tsx (BunnaTtu: peksisuTun, poxia, icTopinA)
| F— admin/ (aomiH-naHens)

| — layout.tsx (kopeHeeuin layout)

| L— globals.css (CSS-3mMiHHi, Temu)

— features/

| F— create-event/

| — ai-chat/

| F— event-registration/

| F— photo-upload/

| L— subscription/

b— entities/

| F— event/

| — user/

| L— ticket/

F— widgets/

| F— header/

| — footer/

| — event-card/

| L— notification-toaster/

F— shared/

| — ui/ (kHONKW, dopmu, mopmankwm - shadcn/ui)
| — api/ (TunizoeaHwid API-KN1€HT)

| — 1lib/ (yTunitu)

| L— config/

— hooks/ (useAicChat, useNotifications, Towo)
— contexts/ (ThemeContext, LocaleContext)

— 1lib/ (iHTerpauil = Clerk, SignalR)

— iisn/ (uk, en nepeknanu)

L— types/ (rnobansHi TypeScript Tunwu)

Puc. 3.12. Client app cTpykTypa

IDicepedo: po3pobnerno asmopom

3.4.6 Knwuoesi peanizauii K1ieHmcoKoi uacmunu

Interpamisi 3 Clerk. VY kopeHeBoMy layout-i 3aCTOCYHOK OOTrOpHYTO

75

B

<ClerkProvider> 3 HamamTyBaHHSAMHU JIOKami3amii (yKpaiHChbKa Ta aHINIiHChKa). 3axHUCT

MapupyTiB peanizoBaHo uepe3 middleware.ts, mo BukopucrtoBye clerkMiddleware s
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NepeBipKy aBTeHTU]IKALI Tepes PeHACPUHIOM MNpUBATHUX NUIAXiB. CHNHUCOK MPUBATHUX 1
nyOIiYHUX MapUIpyTiB 3aaHo yepe3 matcher-koHdirypaunito Next.js. s cepBepHUX 3anuTiB
no Oexenny JWT-token Clerk aBTroMarmuHO MNPUKPITUTIOETHCS YEpe3 axios-iIHTEPCENnTOp y
kiieHTcbkoMy API-momymi. IloBHmit kon layout, middleware Ta iHTepcenTopa HaBeIEHO Y

Jlonarky M.

dopma cTBopenHs noaii. Dopma cTBopeHHs noaii modynoBana Ha React Hook Form y
noenHaHHi 3 Zod-cxeMoro Bamijaiii. Ta caMa cxema BUKOPHCTOBYETHCS SIK JUISl KIIEHTCHKOI
BaJIiJIallii mepea BIAMPABKOIO 3aluTy, TakK 1 Ui TUI3alii qaHux ¢opmu depes z.infer<typeof
eventSchema>. Ile ycyBae pO3CHHXpPOHI3AIll0 THUMIB MDK BajlJaTOPOM 1 KOMIIOHEHTOM.
dopma cKIIalaeThcs 3 KIIBKOX JIOTTYHUX OJIOKIB (OCHOBHA 1H(opMaIIis, Jara Ta JIOKaIis, I[iHa
Ta JIMIT YYacHHUKIB, OOKJIaJMHKA) 3 MOKPOKOBUM HaBiraropom mis mnokpamieHHs UX Ha

Benukux ¢opmax. [loBauit kox Zod-cxemu Ta KoMIoHeHTa HaBeaeHo y Jlomatky .
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Create New Event

Fill in the details below or use Al to create your event faster

+ Try Al Event Creation )
# Use Al Assistant
Create events in seconds using voice or text chat

Event Title *

e.g., Al & Machine Learning Summit 2026

Description *

Tell attendees what your event is about...

5 Event Date * Start Time *
B Select date © Start Time
© Location

e.g., Convention Center, San Francisco, CA

53¢ Ticket Price (UAH) & Max Attendees
0 (free) Upto 30
Free plan: free events only. Upgrade to Pro — Free plan: up to 30 attendees. Upgrade to Pro —

Puc. 3.13. Iarepdetic hopmu cTBOpeHHS MO

IDicepeno: po3pobneno agmopom

Karanor noniii. PeanizoBanmii sx Server Component st ontumanbHoro SEO. 3anut
no APl Bukonyerbcsi Oe3mocepenHbo Ha cepBepi Nextjs. @DuIbTpu Ta MariHais
BUKOPUCTOBYIOTh MexaHi3M URL-mapamerpiB uepe3 useSearchParams, mio 3abesmeuye

MOXKJIUBICTD noauuTucs URL-oM 3 KOHKpeTHUM CTaHOM (PUIBTPIB.
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Cropinka mnoaii. Server Component 3 SEO-onTumizaiiiero uepe3 generateMetadata
(nruHamiuHui <title>, Open Graph teru ang mepunra B coumepexax). KHomka peectpariii
abo kymieii kBuTKa € Client Component, 0OCKUIbKH TOTpeOye TOCTYIY 10 aBTE€HTU(IKOBAHOTO

KOpUCTYyBaya Ta IHTEPaKTUBHOCTI.

E EventFlow Events  Pricing  sf AlChat 3§ Dashboard @EN ~ @ Amazing v

< Back to Events

€499
c4

per ticket

% 200 / 200 spots left

Buy Ticket — 2499

200 spots left

v Instant confirmation
~ Free cancellation up to 24h

~ Mobile ticket

Published

Al & Machine Learning Conference 2025

Date Time
= Monday, May 25, 2026 © 3:49 AM
Location oy Attendees
@ ™
Kyiv, Ukraine - Tech Hub Convention 0/ 200 registered

Center

Puc. 3.14. CtopiHka no/ii 3 KHOIIKOIO peecTpartii

icepeno: pospobneno asmopom

InTerpanis onnaru. Ilpu HaruckanHi «Kynutu kBuTok» kiieHT Bukiankae API POST
/api/events/{id}/checkout, orpumye data Ta signature Bim cepBepa, GopMye MNPUXOBAHY
dopmy 3 action="https://www.ligpay.ua/api/3/checkout" ta BuKOHYe submit. KopucryBau

nepeHanpanisieTbea Ha ctopinky LiqPay. Ilicna onaru LigPay noseprae itoro Ha result url 3
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napamMeTpamu cTaHy. TuMm dacom cepBep 00pobmsie callback mapanensHO 1 OHOBIIOE CTaH

KBHTKA.

QR-kopg gna onnatu |2| TecToBui pexuM

LIQPAY

Ticket for test

o onnaTu 10.00 UAH
CkaHyiTe 2 Npueat24

24) Pay

Onnatutk yepes & Pay

& Pay
abo
Homep kapTku
[ 0000 0000 0000 0000
Tepmin aii CVv2/CVC2
) MM/PP B LD ©)

Email gns oTpPUMMAHHA KBUTAHUIT

& example@domain.com

Hatvckaioum Ha kHONKy «OnnaTHTH:, B1 NiOTBEPIXYETE WO 03HaROMNEHI
3 NepenikoM iHbopMawii Npo Nocnyry Ta HOAOETE 3rogy 3 YMOBOMM
nyGniyHoro AOroBopy

Puc. 3.15. Cropinka orutatu Ha LigPay

icepeno. pospobreno asmopom

Al-uar-Bigker. PeanizoBaHuii siK mjiaBaroya KHOIKA B MPABOMY HUKHBOMY KYTi, 1110

BifkpuBae maHens dary. Kactomuuii React-xyk useAiChat kepye MiAKIIOYEHHSIM 0
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AiChatHub depe3 (@microsoft/signalr. [lpu HajcuiIaHHI MOBIIOMJICHHS BUKIMKAETHCS
API-eHnoiHT; BIANOBIIb CTPIMUTBCS YaHKaMH 4yepe3 Xad 1 moCTynoBo BigoOpaxaerbes B Ul
3 e(heKTOM «typing» - KOKEH HOBHI YaHOK JOMAETHCS 10 TOTOUYHOTO Oydepa moBiJOMICHHS B
cTeiTi. XyK IHKAICYyJIO€ JIOTIKY 3’€IHaHHS, 0OPOOKH MOMMWIOK 3'€/THAHHS Ta aBTOMAaTUYHOTO
BITHOBJICHHSI TIPU pO3puBl. IcTOpis po3MOBU 30€piraeTbCcsi Ha CEpBEpl Ta aBTOMATUYHO

3aBaHTaXXY€ThCA MPU BIAKpUTTI Yary. [loBHMIT ko Xyka HaBeneHo y Jlogarky U.
E EventFlow Events  Pricing & AlChat 33 Dashboard QEN - 0 @ Amazing v

Hello! I'm your Al event assistant. | can help you find events, register, and manage your
registrations. Just type or use voice!

23:22

Quick actions:

Show me upcoming events Find Al and tech events Register me for an event What events are this weekend?

@ Type your message or use voice... (o)

Puc. 3.16. Al-uaT-BiKeT y nii

icepeno. pospobreno asmopom

3aBanTaxenns ¢goro. Komnonent PhotoUploader peanizye drag-and-drop inTepdeiic
13 ipeB'to oOpanux (aiinis. [Ipu miaTBEpIIKEHH] KIIEHT BUKOHYE TpueTanHuil flow: 3amut y
oexenni pre-signed URL mns konkpetrHoro (aitna, npsmuit PUT-3anuT y Cloudflare R2 3a
orpumanoro URL, moBimomnenuss Oexkenny npo nyomiuny URL orpumanoro daitna ans
30epexxennst B bJI. Takuii miaxij 3HMKY€E HABAaHTAKEHHS HA CEPBEPHUM 3aCTOCYHOK ((haiin He
IIPOXOIUTh 4Yepe3 HHOT0) 1 MPHUIIBUIIIYE 3aBaHTaXCHHsS. [IOBHMI KoJ KOMIIOHEHTa Ta

interpanii 3 API HaBeneHo y Jlonarky M.
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Jlokanizamiss (i18n). IlinTpumka paBOX MOB - YKpaiHChKOI Ta aHIJIIHCHKOI.
Bukopucrano 616mioreky next-intl, mo iHTerpyerbcsi 3 App Router. Ilepemuxau MoB
po3TaloBaHo B mamnii. Yci psaku BuHeceHo y JSON-daitnu B manky il18n/messages/. Jlokanb

30epiraeTbes B cookie 71l TOBTOPHUX BI3UTIB.

Real-time notudgikanii. Kactomunii xyk useNotifications BCTaHOBIIOE 3’€IHaHHS 3
NotificationsHub npu aBTenTu(ikaiii kopucTyBaua Ta ciayxae nofito ReceiveNotification.
[Ipu oTpumaHHI TOBIIOMJICHHS BiJoOpakaeTbes toast-HOoTH(ikamiss dyepe3 0i0mioTeKy
shadcn-toast. Ile 3abesmeuye MUTTEBI OHOBJICHHsS i1HTep(dECy - HaANPHUKIIAJ, OpraHi3aTop

0auuTh HOBUH 3aIlMC HA CBOIO MO0 0€3 Mmepe3aBaHTaXXEHHS CTOPIHKH.

Cropinka Bumiar opranizaropa. Cropinka nmooynosana Ha TanStack Query 3 Tproma

HC3aJICKHUMU 3alIMTaMH.

e gctEarnings() (3BezieHa CTaTUCTHKA);
e getPayoutAccount() (MOTOYHI PEKBIZUTH);

e gctMyPayouts() (icTopis);

@dopma penaryBaHHS PEKBI3HUTIB peaii3oBaHa 3 YMOBHHUM PEHIEPUHIOM IOJIB - JJIs
Merony manual bank transfer BigoOpaxaerbcss IBAN Tta IIIb orpumyBaua, i
ligpay _merchant - mapa public/private kirouiB, mpuyoMy private-Kiirou 30epiraeTbest y mosmi
<input type="password"> s 3aXuMcTy BiJ BUIaJKOBOrO eKcnoHyBaHHs. Ilicns ycmimHoro
30epexkeHHsT pekBi3UTIB  kem  TanStack Query iHBamimyeThCs, 1O aBTOMATUYHO

Nepe3aBaHTAXYE J1aHl 0e3 rnepe3aBaHTaKEHHS CTOPIHKH.

Cropinka Oe3nexku. Immementanis QaktuyHo aenerye Bcro Jjoriky Clerk: onun

TSX-xkomnoneHnt MmoHTye <UserProfile routing="hash" />.
3.4.7 Ynpaeninua cmanom ma onmumizayii
CepBepnuii ctaH kepyethbes uepes TanStack Query. Lleit BuGip 3abe3mneuye:

® aBTOMATHYHE KEIIyBaHHS 3 1HBAIIIAIIEIO 32 TETaMH;
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e background refetching nns 3a6e3neueHHs aKTyaTbHOCTI IaHUX;
e optimistic updates myst mutteBoro Biaryky Ul

e DevTools myst 3pyunoro nedariry.

Jlokaabanil Ul-ctan o0poOnsieTbess ctangaptHuMu React-xykamu. [[ns moGanbHuX
3Ha4YeHb (TeMa, JOoKaslb, MOTOYHA cecisi) BukopuctaHo React Context 3 Memoizarli€ro, 1moo

YHUKHYTH 3aliBUX PEPEHJIEPIB.

Po3ninennss Server vs Client Components. 3a 3aM0OBYyBaHHSIM BC1 KOMIIOHCHTH B
App Router € Server Components. JlupekruBa "use client" nogaeTbcsi TUIBKU KOJIH
KOMITIOHEHT TMOTpeOy€e IHTEPAaKTUBHOCTI, AocTymy g0 Opaysepuux API, xykiB crany. lle

MIHIMI3y€ KUIBKICTh JavaScript, 10 mepenaeTbesi KIIEHTY, 1 MOKpaIlye MPOAYKTUBHICTh Ta

SEO.
Onrumizanii NPOAYKTHUBHOCTI:

® JiHuMBe 3aBaHTaxeHHA (dynamic import) Uil BaXKHUX KOMIIOHEHTIB THILY
Al-ygary;

e prefetch mocunane Ha BuanMi kaptku nofii (<Link prefetch>);

® ONTUMI30BaHI 300pakeHHs yepe3 <Image> 3 aBTOMATUYHUM MiJI00POM PO3MIPY
ta opmary (WebP/AVIF);

e code splitting Ha piBH1 MapuIpyTiB (HaTUBHO uepe3 App Router).

3.5 TectryBaHHS Ta KePIBHUITBO KOPUCTYBa4ya

3.5.1 Tecmyeanns

TectyBanusa cuctemu EventFlow peanizoBaHo B ISITU NPOEKTaX, IO BiJAMOBIIAIOThH

PI3HUM PIBHSAM TipaMigHOTO MiIXOAY A0 TeCTyBaHHS.

Application.UnitTests - momyneHi Tectm s mmapy Application. I[lokpuBaroTh

0OpOOHWKM KOMaHj Ta 3amuTiB, BajijgaTopu, Oi3Hec-loriky. 3anexHocti (B, 30BHIIIHI
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cepBicu) 3amMokaHl uepe3 0i6mioreky NSubstitute. Tectu mBuAKI (BUKOHYIOTHCS 32

MUTICEKYHH), HE MOTPEOYIOTh 3aIyCcKy 1HPPACTPYKTYPH.

Api.Tests.Integration - inTerpaiiitni Tectu yepe3 EventFlowWebFactory (HacmigHuk
WebApplicationFactory<Program> 3 ASP.NET Core). 3amyckaioTh peambHUN 1HCTAHC
3actocyHKy 3 peanbHOr0 PostgreSQL y Docker-xontetinepi (uepe3 Testcontainers). lle
103BOJIsIE€ TiepeBipsATH oBHUM nuisix 3anuty: HTTP — Middleware — Controller — MediatR
— Handler — DbContext — PostgreSQL. Okpemo peanizoBaHo TecTu iHTerpari 3 S3 Ta
Al-cuenapii 3 BukopuctanHsMm FakeChatCompletionService s aeTepMiHOBaHUX

pE3yJbTAaTIB.

PerformanceTests - HaBaHTaXyBaJbHI TE€CTH I KpUTUYHUX APIl-eHImoiHTIB.

J103BOJIAIOTH BUSBUTH NMPOOIEMU MPOAYKTUBHOCTI JI0 X MOTPAIUISHHS B TIPOIAKIIICH.

Tests.Common - cmiibHI yTWIiTH, 0a30BI KJIacu MAis TECTiB, KOH(piryparis

Testcontainers.

Tests.Data - tectoBi (dikctypu Ta Ounmepu manmx. Kmac EventsData mamgae rotosi

KOMO1HAIIT TaHUX TTO/1M JJI TUTIOBUX CIICHAPIiB.

Unit-rectu  Application mapy BukopucToBytoTh xUnit sk test framework,
FluentAssertions s Bupa3Hux mepeBipok Ta NSubstitute ans MOKyBaHHS 3aJeKHOCTEH
(pero3uTopiiB, 30BHINIHIX cepBiciB). KoxkeH 0OpOOHMK TECTY€ThCS 130JIbOBAHO: 3a/1a€THCS
CTaH MOKIB, BHUKIMKaeTbcsi Handle, mepeBipsieTbcsi pe3ynbTaT 1 B3aEMOJIS 3 MOKAMH.
Integration-tectu yepes EventFlowWebFactory (HaCIi THUK
WebApplicationFactory<Program>) 3amyckaroTh peajbHHUIM 1HCTAHC 3aCTOCYHKY 3 PEajbHOIO
PostgreSQL y Docker-konTeitHepi, mo migHiMaeTbesa uepe3 Testcontainers. Lle mo3Bossie
nepeBipaty noBHud muiax 3amuty: HTTP — Middleware — Controller — MediatR —
Handler — DbContext — PostgreSQL. Al-cuenapii moKpuTi OKpeMUMH integration-recramu,
mo BukopucToBytoTh FakeChatCompletionService - merepmiHOBaHHMI 3aMIHHUK pPEabHOTO

LLM, sikuii moBepTae (hiKCOBaHI BIAMOBIMAL Ui MepeBIpHUX mpoMnTiB. OKpemMy Kareropito
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CKJIQJIal0Th TeCTU (hpiHAHCOBOI JoTikM: TecTH Baiigaropa IBAN (3a anropurmom ISO 13616
MOD-97 3 mnepeBipkoro Ha crangaptHux Bekropax GB/DE/FR Ta ykpaincekomy IBAN),
TECTHU KOPEKTHOTO OKPYTJICHHS CyM BHUILIAT JO JBOX 3HAKIB MICIS KOMH, TECTH State-MalimHu
cytHocTi Payout (3a6opona mosropHoro MarkPaid, 3abopona mepeBenenHs 3 Rejected y
Paid), a takox Tectu kpunrorpadiuynoro round-trip mans PayoutEncryptionService (3o0kpema
nepeBipka Toro, 1mo mudpyBaHHS OAHOTO i TOro camoro plaintext aBidi mae pi3Hi ciphertext
yepes BUIAJIKOBUM nonce, Ta 1o Moaudikallis OCTaHHbOro 0aiTa ciphertext mpu3BOAUTH 110
CryptographicException mig wac mexkomyBanHs). [Ipuknaaum unit-TecTiB Ta integration-TecTiB

HaBeneHo y Jlomatky K.

Integration-tectu yepes EventFlowWebFactory (HaCIiTHUK
WebApplicationFactory<Program>) 3amyckarOTh peajbHUIM 1HCTAHC 3aCTOCYHKY 3 PEajbHOIO
PostgreSQL y Docker-konrelinepi, mo migHiMaeTbes yepe3 Testcontainers. Lle mosBosse
nepeBipsaTd noBHuil nwisix 3anuty: HTTP — Middleware — Controller — MediatR —
Handler — DbContext — PostgreSQL - Ha BiaMiHy Bif unit-Te€cTiB, A€ BCl 3aJ€XKHOCTI
3amokadi. [lepen kokHMM TecToM 0a3a MPUBOAUTHCS IO YHUCTOTO CTaHy 4yepe3 Mirparii ta
seed-naHi, 10 rapaHTye E€TEPMIHOBAHICTh pe3ynbTaTiB. Al-clieHapii MOKpUTI OKpEMUMU
integration-trectamu, siki BukopuctoByioTh FakeChatCompletionService - meTepmiHOBaHWMIA
3aMiHHUK peanbHoro LLM, mo moBeprae ¢ikcoBaHi BiJMOBIJI JJIS MEPEBIPHUX MPOMIITIB.

[Ipuknanu integration-tectiB HaBeneHo y Joaarky K.



> [ Application.UnitTests
A

pi.Tests.Integration
[\-TI rc
) EventFlow.Application : 93/77
1} EventFlow.Application
%z ConfigureApplication
 } Events.Commands
{} Subscriptions.Commands
{} Common
1} Users.Commands
> [ EventFlow.Infrastructure
v [ EventFlow.Domain
{} EventFlow.Domain

1) Entities

{} ValueObjects
EventFlow.API

%e Program

1} EventFlow.API

Puc. 3.17. 3BiT Ipo MOKPUTTA KOAY IICIIS MPOTOHY TECTIB

icepeno. pospobreno asmopom

Crpareris TecTyBaHHs 3a MIpaMIiJOI0: 3HAYHA YacTKa - MBHUJIKI unit-rectu Application
nrapy, MEHINa - IHTerpaIliiiHi TeCTH KIIOYOBUX CIIEHApIiB (peecTparlis, oriara, Al-cuienapii),
3BEpXy - HEBeNMKa KUIbKICTh performance-tectiB. Takuii minxin 3abe3neuye MIBUIKUI

feedback loop myist po3poOHHKIB Ta TOCTATHE MOKPUTTS AJIs1 BUSBICHHS PErpeciid.

85
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3.5.2 Kepienuuymeo kopucmyeaua

PosrnsineMo ocHOBHI crieHapii Bukopuctanas cuctemu EventFlow 3 Touku 30py

KIHIIEBOTO KOPUCTYyBaua.

Peectpanis Ta BXia. [Ipu mepmomy BiIKpUTTI CHCTeMa TPOTIOHYE aBTOPU3YBATHUCS
gyepe3 Clerk. ITlintpumyroTees BXim depe3 email 3 maposem, magic link ta Google. Ilicus
ycmimHoi aBTeHTU(IKaIlii KOPUCTYBad aBTOMATUYHO CTBOPIOEThCA y BHYTpimHIA BJ]

EventFlow.

EventFlow

Signin

Don't have an account? Sign up
IWelcome back to
EventFlow Al

Sign in and continue discovering amazing events.

G Continue with Google

OR CONTINUE WITH EMAIL

Email

. B you@example.com
[ Discover events near you

a o Password
2, Connect with communities

& Enter your password @

¥ Al-powered event creation

Forgot password?

© 2026 EventFlow Al. All rights reserved.

Puc. 3.18. Ctopinka Bxoay

Licepeno: pospobneno asmopom

T'onoBHa cTropinka. BinoOpaxkaeTbCs IEHAIHT 3 OMUCOM IMPOAYKTY, CEKIII€I0 TepeBar,
OpUKIaJaMi  aKTyaJbHHX TMONIH, 3aKIMKOM A0 Mii. 3Bepxy - HaBiraiiifHa maHemb 3

MMOCUJIAaHHSIMH Ha KaTaJlor, 0coOnCTui Kabdinet, Al-uar.

Karaaor mogiii. Crimcok ycix omyOigiKOBaHMX MOAIN 3 (PIBTpaMH 3a KaTeropiero,
JIaTol0, IIHOI0, JIOKAITIEI0 Ta cOPTyBaHHAM. Ko)kHa TOfisl IPEICTaBIICHA Y BUIIIA/I KapTKH 3

06KJ'Ia,Z[I/IHKOIO, Ha3BOIO, AaTO10, J'IOKaIIiGI-O, I_IiHOIO Ta KHOITIKOIO «ILCTEUIBHiH_Ie».
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JeranbHa cropinka monii. Benukuii OGanep 3 0OKJIaAMHKOIO, TOBHUW OIMC,
iH(popMallisl Mpo opraHizaropa, Aary, JIOKallilo, KUIbKICTh BIUIBHUX MicCllb, IiHY. KHomka

«3apeectpyBaTtucsy (st 6e3KomTOBHUX) a00 «KynmuTr KBUTOK» (I1sI TUIATHUX ).

CrBopennsi noaii (s opranizaropiB). @opma 3 KUTbKOMa KpOKamMH: OCHOBHA
iHopMariis, JaTa Ta JIOKAIlis, KBUTKHA Ta IliHA, OOKJIaguHKa Ta ImyOuikaiis. Bamigaris Ha

KOXXHOMY KPOIIi, MOXJIMBICTh 30€PErTH SIK UEPHETKY.

KyniBasi kBuTka. Haruckanus «KynuTh KBUTOK» MEpeajpecoByE Ha CTOPIHKY
LigPay. Ilicas ycmimHOi OIUIaTH KOPUCTYBad TIOBEPTAETHCA Y 3aCTOCYHOK, OauuTh

M1ITBEPHKEHHS MTOKYIIKH, OTpUMYE real-time HoTH]iKallio MPo aKTUBAIlII0 KBUTKA.

Ocobuctuii kadiner. Po3nin «Moi monii» (amsi opraHizaTtopiB) - CIHCOK CTBOPEHHUX
noJ1i 31 cTaTucTUKOI0. Po3nin «Moi KBUTKW» (111 BCIX) - MpUa0aHi Ta 3a0pOHIOBaHI KBUTKH

3 QR-komamu 11t mpe1’ IBIICHHS Ha IO,

E EventFlow Events Pricing &* AlChat 95 Dashboard @EN v % @ Amazing v

Amazing Gast

pilgunartem2@gmail.com

B My Registrations B Subscription @3 Settings 2 Payouts

My Event Registrations

Startup Pitch Night (4 Event Details RV ITEN
5 May 9, 2026  Past

Cybersecurity Awareness Training % Event Details 2 View Ticket

5 May 16, 2026  Upcoming v In calendar

Al & Machine Learning Conference 2025 % Event Details = View Ticket

5 May 25, 2026  Upcoming
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Puc. 3.19. Ocobuctuii kabigeT - MOT momil

cepeno. pospobneno asmopom

Al-acucrent. JloctynHuii 3 Oyab-sKO1 CTOPIHKM Yepes3 IuiaBatouy KHonky. Kopucrtysau
OMHCY€ CBOE 3aBIAHHS IMPUPOAHOI0 MOBOIO - ACHUCTEHT YTOYHIOE JI€Tajdl, BUKOHYE ii,

MOBEPTAE PE3YIbTAT.

F EventFlow Events  Pricing & AlChat 83 Dashboard @EN v 0t @ Amazing
-

Hello! I'm your Al event assistant. | can help you find events, register, and manage your
registrations. Just type or use voice!

23:42

Show me upcoming events

23:42

Here are the upcoming events.

4

Cybersecurity Awareness Training (=2
B9 cyBoTa, TpaeHA 16, 2026 at 12:49 @ Online - Microsoft Teams 2 1

Web Development Workshop: Next.js & React Free
B noHepinok, TpaskA 18, 2026 at 4:49 @ Online - Zoom & 0/100

UX/UI Design Masterclass 2299
] cyboTa, TpaBHA 23, 2026 at 1:49 @ Dnipro, Ukraine - Creative Space 2, 0/25

@ Type your message or use voice... )

Puc. 3.20. Al-gar y aii: cTBOpeHHS MOAIT Yepe3 TeKCTOBUI 3aITUT

IDicepeno: pospobneno agmopom

®otoranepes mnogii. Opranizatop MOXe 3aBaHTaXyBaTh BIIACHI (POTO Uepe3

drag-and-drop a6o BuOip daitis.

AaMin-nanenb. JlocTynHa TIIBKM KOpHUCTyBadaM 3 pojutto Admin. MicTUTh po3iiu:
Mojepallisi nmoAiil (meperisy), ynpaBiiHHS KOPUCTyBauaMH, I100ajdbHa CTaTUCTUKA CUCTEMH,

BUILJIATH OpraHi3aTopaM. YUacCHHUKH MEePerIsIaloTh Taepero y read-only pexumi.
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F EventFlow Events  Pricing & AIChat 83 Dashboard | © Admin @EN v G Q Admin v
-

© Admin Panel

Platform management & analytics

m Users Events Payouts Reports
2 B ~” $
Total Users Total Events Total Registrations Revenue
10 active
Recent Users View All —
Amazing Gast -
nizer
pilgunartem2@gmail.com Organize
Amazing Gast P
pilgunartem2+verytest@gmail.com
Admin Admin
Admin
plgunatem2+aminggmai com

Puc. 3.21. AnmiH-nianens - Mozepalist o

cepeno. pospobneno asmopom

Bungaru opranizaropy. Ilicist cTBOpeHHs IJIaTHOI MOAIT Ta MPOAAXKY Xoua O OJHOTO
KBUTKAa OpraHizarop MepexoauTb y po3aun  «Bummatw»  ocobuctoro  kabiHETY
(/profile/payouts). Ilepmuii kpok - BBenenns IBAN rta I1Ib orpumyBaya; ¢popma BUKOHYE
KJIIEHTChKY Badijamiro 3a anroputMom MOD-97 me no BianmpaBku Ha cepBep. BBeneHi
PEKBI3UTH OYIKYIOTh MIATBEPKEHHS aaMiHICTparopoM (ctaryc «Odikye MiITBEPIKCHHSD).
ITicns koxxHOi 3aBeprienoi momii (3 3-menHum Oydepom Ha chargeback) donoBa 3amaua
aBTOMaTU4YHO (OpPMy€ 3alKC BUILIATH, SKUH OpraHizatop Oa4uTh Yy CIHCKY 31 CTaTycoM
«Ouikyey, a y kaptii «oxim» 3poctae cyma «B odikyBanHi miaTBepxeHHs». [licns pyunoro
0aHKIBCHKOTO Tiepeka3y aaMiHicTpatop ¢ikcye pedepeHc TpaH3akIlli y aaMiH-TaHesl, Micis
YOro CTaTyC BHIUIATH 3MIHIOETbCA Ha «BuIutadeHo», a oOpraHi3aropy HaJCHIA€ThCS

BIIITOBIIHE email-croBIIeHHS.
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F EventFlow Events Pricing = Al Chat 98 Dashboard @EN v O @ Amazing v
-

BUIIEYEHU FE dil PEIUBdHU RUMICIH 111d [pOpMK

0.00 UAH 0.00 UAH 0.00 UAH

MnatikHi peksianTn

3anoBHiTh PEKBI3UTK, W06 OTPUMYBATH BUMNATK 38 NPOAAHI KBUTKM.
MeTopq sunnaTu

BaHkiBcbkuii nepekas (IBAN) v

IBAN

UA21 3223 1300 0002 6007 2335 6600 1

M6 oTpumyBava
36epertTv peKBi3uTH

IcTopis BUNnar

Mepiopg Keutkis bpyTTo Kowmicin Ao eunnatu Cratyc JMata Bunnatu

09.05.26 - 09.05.26 2 300.00 -15.00 285.00 UAH Ouikye 10.05.26

Puc. 3.22. Intepdeiic po3niny «Burmiatn» B ocooucToMy KabiHETI

icepeno. pospobneno asmopom

HanamryBanus Oe3meku axayHra. Y posnuni  «besnekay» (/profile/security)
KOPUCTYBad MOXE€ 3MIHMTH Mapojib, YBIMKHYTH JBO(AKTOPHY aBTEHTU(QIKAIIO Yepes
TOTP-nonarox (Google Authenticator, Authy Tomo), mnepenisIHyTH Ta HPUMYCOBO
3aBEPIIMTH aKTHBHI CeCli Ha THIIMX MPUCTPOSAX, @ TAKOXK BIAKIIOUMTHU MPUB'A3aH1 COLaIbHI

oOmikoBi 3amucu. [HTEepdelic HamaeThes Oe3mocepenabo kommoHeHToM <UserProfile /> Bin

Clerk.

Poszropranns cucremu EventFlow moOynoBane na mpunnumnax Infrastructure as Code:
yCl 3aJeXHOCTI, BepCli Ta HaJAIITyBaHHS OINWCAHO B KoH(pirypamiiHux Qainax, Mo
30epiraroThCsl pa3oM 3 KOJOM MPOEKTY B CUCTEMI KOHTPOIIIO Bepciit. Takuit miaxin 3ade3mneuye
BIJITBOPIOBAHICTh CEpPEOBUINA Ha Oyab-sAKid MallliHI - Bij JIOKAJIHBHOTO PO3POOHHUIIBKOTO

HOYTOYKa J10 IPOJIaKIIIEH-CEPBEPY.
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3.6 Posropranns 3acrocynky ta CI/CD
3.6.1 Konmeitnepuszauin cepeepnoi wacmunu

CepBepna yactuna EventFlow ynakoBana B Docker-koHTeliHep Ha 0CHOBI O(DiIiitHOTO
o06pa3zy mcr.microsoft.com/dotnet/aspnet:10.0. Ile rapanTye oHaKOBY MOBEAIHKY 3aCTOCYHKY
He3anexHo Bl xocT-cuctemu (Windows, Linux, macOS). ¥V peani3aiiii BAKOPUCTAHO MIJIX1]
multi-stage build: okpemuii koHTeliHEep Ha ocHOBI mcr.microsoft.com/dotnet/sdk:10.0 mus
30MpaHHsl 3aCTOCYHKY, Jlajlli 3HaYHO KOMITAaKTHIIIMKM runtime-KoHTeWHep Ha 0a3l aspnet s
fioro 3amycky. Lle 3mennrye po3mip hirambHOTO 00pasy mpuOIM3HO y I'sTh pasis - 3 ~700 Mb

1o ~150 MB.

Crpykrypa Dockerfile MicTuTh 4iTKO BU3HAYEHI IIapH: KOMIIOBaHHS CSProj-haiiiB ycix
yoTupbox IpoekTiB (Domain, Application, Infrastructure, API), BinnoBnenns NuGet-nakeriB
gyepe3 dotnet restore, KOMmiOBaHHSA BUXITHOTO Koy, BUKINK dotnet publish 3 koHbirypariero
Release, namamrtyBanass ENTRYPOINT nns 3anycky EventFlow.APIL.dll Ta EXPOSE 8080
JUTSL BIAKPUTTS TOPTY KOHTEeHHepa. 3aBAsSKH BIOPSAKOBaHOMY BuUKopucTaHHIO Docker layer
caching moBTopHa 30ipKa Mmiciisg 3MiHU JIMIIIE BUX1THOTO KOAY 0€3 3MiHM 3aJI€KHOCTEH 3aiimae

CCKyHIU 3aMICTh XBHJIMH.

3minHa oroueHHs ASPNETCORE URLS=http://+:8080 nanamroBye Kestrel coyxartu
Ha BCix 1HTepdeicax koHTeiHepa Ha mnopty 8080, 1m0 [03BOJILE reverse-proxy aodo

OaslaHCyBaJIbHUKY HABAaHTAXKEHHS JIETKO HampaBUTH Tpadik 6e3 10AaTkoBO1 KOHDIryparrii.
3.6.2 Jlokanvne pozzopmanna ingppacmpykmypu uepes docker-compose

JUIg po3ropTaHHs MOBHOIO JIOKAJIBHOIO CEPENOBUINA PO3POOKH BUKOPUCTOBYETHCS

docker-compose.yml, 1110 ogHOYACHO TiHIMAE J1Ba 1HGPACTPYKTYPHI CEPBICHU:

e cventflow-db - PostgreSQL 16-alpine Ha mopty 5433 xocT-mamman (MamiHr Ha 5432

KOHTelHepa) 3 HamamroBaHuM named volume eventflow-db-data nms 30epesxkeHHs
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JaHUX MDK TIepe3anyckaMyd KOHTEWHepa, M0 YHUKA€ BTPATU TECTOBUX JaHUX MPH
KOXXHOMY PECTapTi;

e cventflow-localstack - emymsarop AWS-cymicHoro S3-cxoBuma Ha mopty 4567 3
akTHBOBaHUM T1IbKH ogHUM cepBicoM S3 (SERVICES=s3) Ta nmepcucTeHTHICTIO Yepe3
volume eventflow-localstack-data. Cxpunrt inimiamsamii —scripts/localstack-init.sh
aBTOMaTU4HO cTBOproe OakeT eventflow-photos mpu nepuiomy crapri, TOXK pO3pOOHUKY

HE TIOTP1OHO Bpy4HY HajamrToByBatu S3-bucket.

Cam 3actocynHok EventFlow.API 3amyckaethcsi nokanbHO bepe3 dotnet run mosa
docker-compose - 11¢ HaBMHCHE pIIICHHs, 10 MPHUIIBUAIIYE UK po3poOku: hot-reload,
debugger, ToukM 3ynuMHY MOPAIIOOTh Yy 3BUYAHOMY peXumi 0€3 Iapy KOHTEWHepi3allii.

KonteitnepuszoBanwuii 3anmyck APl BUKOpHUCTOBY€ThCS NUIIIE B IPOAAKIICH-CEPEOBHIIIL.

Po3poOHnuk 3amyckae iHpacTpyKTypHHUI cTeK onHiero koMaHaoro docker-compose up
-d, a 3ynunse uepe3 docker-compose down. ITapameTtp restart: always rapanrye, 1o ceppicu

ABTOMAaTUYHO Tepe3anyCKalOThCs MICI pecTapTy XOCT-MallluHH.
3.6.3 CI/CD pipeline uepe3 GitHub Actions

besnepepsna inTerpaitist (Continuous Integration) peanizoBana uepe3 GitHub Actions 3
workflow-daiinom .github/workflows/ci.yml. Pipeline cnparnboBye Ha koxeH push y Timkw
main Ta development, a Takox Ha KoxeH pull request mo romoBHOI rinku. HamamryBaHHS
concurrency 3a0e3rneuye aBTOMaTHYHE CKAaCyBaHHS IOIEPEIHIX 3ayCKiB MpU Myliax y Ty

caMmy TUIKy - 11e ekoHoMuTh pecypcu GitHub Actions Ta npumBuamye feedback po3pooHuKy.

Pipeline cknagaeTsest 3 4OTUPHOX JOTTYHUX jOb-1B, 1110 BUKOHYIOThCS MapaiebHO Ta

nociiaoBHO (puc. 3.18).

Job 1: backend-build - 30ipka Ta WHIiT-TEeCTH OeKeHTY
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Le#i job BcranoBmtoe .NET 10 SDK, nanamroBye keuryBanHsi NuGet-makeTiB depes
actions/cache@v4 (ko4 kemry 0a3yeThbCsi Ha Xemll BCiX csproj-(aiiiiB), BiTHOBIIOE
3aJIeKHOCTI Ta 30upae solution y release-xkondirypamii. Ilicms ycmimHoi  30ipku
3aMyCKalThCsl FOHIT-TeCTH TPoekTy Application.UnitTests 31 360pom mokputts y dopmari
Cobertura. Ha octannbomy ertami uepe3 danielpalme/ReportGenerator-GitHub-Action@yv5
reaepyerbcsi HTML-3BIT npo MOKPUTTS KOy, KU MyOIiKyeThes sk apredakt workflow miz
Ha3Boto BackendCoverageReport. Po3poOuuk moke 3aBaHTaxkuTu 1ied 3BIT 3 GitHub Ul

TICTISl 3aBEPIICHHS MTPOTOHY.
Job 2: backend-integration - inTerpauiiini rectu 3 Testcontainers

Llei job 3anexutsh Bij ycmimHoro 3asepiieHHs backend-build uepes3 nupektuBy needs:
backend-build. Ilepen 3amyckoMm TECTIB BUKOHYETHCS TapayielbHE MOMEPEIHE 3aBaHTAKECHHS
Docker-o6pazie yepe3  docker pull .. & xomamam -  postgres:16-alpine,
localstack/localstack:3.8,  testcontainers/ryuk:0.11.0. Ile ycyBae XomomHui  cTapT

Testcontainers, sikuii B IHIIIOMY BHMAAKY J07aB 61 ~90 ceKyH/ 10 4acy IPOroHYy TECTIB.

[HTerpamiiini TecTH 3amycKaloThCsd 3 TaWMayToM 15 XBWIMH Ta AIarHOCTUYHUMU
npanopisiMu  --blame-hang-timeout Sm --blame-hang-dump-type mini, mo aBTOMaTU4HO
CTBOPIOIOTh mini-dump mpolecy y BHUNAAKY 3aBHCAHHA TECTy - L€ KPUTUYHO JUIS
nmiarHoctuku 1npobnem y Cl-cepenoBuiill, /¢ HEMOXIJIUBO mnpueaHaru jaebarep. Tectu
BukopuctoBytoTh cexkpetn LIQPAY PUBLIC KEY Ta LIQPAY PRIVATE KEY uepe3
GitHub Secrets mst TectyBanus sandbox-pexxumy LiqPay 6e3 30epiranHs 4y TIMBUX TaHUX Y
penosutopii. Pesymbratm  TectiB  y dopmari TRX myOmikyroTbes SK  apTedakT

IntegrationTestResults.
Job 3: frontend-checks - nepeBipKkH KJIi€HTCHKO0I YaCTHHU

[TapanensHo 3 O€KEHA-TECTaMM 3alyCKa€ThCA job i1 KJIIEHTCHKOI YaCTHHHU.
Buxonyetscsi BcTranoBieHHs Node.js 22 3 KeNIyBaHHSM npm-3ajeKHOCTEH 3a XelleM

package-lock.json, BcTaHOBJIEHHsI TaKeTiB depe3 npm ci --legacy-peer-deps, JIHTIHT yepes
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ESLint 3 oOMexeHHsIM --max-warnings 50, mporiH (GpOHTEHI-TECTIB Yepe3 npm test -- --ci
--coverage Ta (diHaIbHA MpoJakiieH-30ipka uepe3 npm run build 3 miacTaBaeHUMH

cekperamu Clerk.
Job 4: performance-tests - HaBaHTa)XyBaJbHE TeCTyBaHHS uepe3 kb

[eit job 3anexuts Big backend-integration i 3amycKaeTbcsi OCTaHHIM Yy TTOCTIOBHOCTI.
TyT BXe HEe BUKOPHUCTOBY€EThCs Testcontainers - HaromicTh Postgres migiiMaetses sik GitHub
Actions service 3 health-check uepe3 pg_isready. Pipeline 3actocoBye EF Core mirpartii uepes
dotnet ef database update, 3amyckae API B ¢poHOBOMY pexkuMmi 3 JoryBaHHSIM y api_log.txt,
yekae 15 cekyHJ Ha cTapT, MiClsd Y0ro BHUKOHYE HaBaHTaXyBajbHI TecTu uepe3 k6 3a
ckpuntoM tests/PerformanceTests/test-events.js. Y pasi npoBaity Oyab-IKOrO TE€CTy OCTaHHI
50 psankiB sory API mybGmikyrorbes B Actions output juist miarHoctuku. APl mporec
synunsieTbes uepes pkill -f dotnet y Gmomi always(), 1110 rapanTye O4UCTKY peCypCiB HaBITh

MpU TOMUJIKAX.
3.6.4 Tecmyeannsa web-accessibility y CI/CD

Be6-nocrynHicts (web accessibility, ally) € ogHi€ero 3 KiIF040BUX HE(PYHKITIOHATEHUX
BuUMoOT, copmymnpoBanux y Po3zmim 1.3. Bimmosimuicte cranmapty WCAG 2.1 piBHs AA
TIepEeBIPSETHCS HE JIMILIEC BPYUHY MpH Iu3aiiHi, ane i apromaruddo y CI/CD pipeline Ha koxxeH
PR. Ile 3ano0irae perpecisiM, KOJIM HOBUH KOMIIOHEHT YW 3MIHA CTHJIIO BHUIIQJKOBO JIaMae

JIOCTYITHICTh PaHIIIe MPaIOI0YNX CTOPIHOK.
IncTpymenrapiii tecryBanns ally

JIis aBTOMaTHYHUX TEPEBIPOK BUKOPUCTOBYETHCS KOMOIHALiA JBOX I1HCTPYMEHTIB.
[Tepmmii - axe-core, open-source 6i6mioTeka Bijg Deque Systems, 1m0 ckaHye CTOPIHKY Ha
BianoBiAHICT, moHax 90 mnpaBunam WCAG 2.0/2.1 Tta nHaiikpammx mpaktuk ARIA.
[aTerpoBana y BumsiAl npm-makety (@axe-core/playwright. Jlpyruii - Lighthouse CI,

iHcTpyMeHT (Google, 1m0 NpPOBOIUTH KOMIUIEKCHUI ayJuT CTOPIHOK 3 TOKa3HUKaMHu 3a
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gyorupMa Kareropisimu: Performance, Accessibility, Best Practices, SEO. Oxpemuii

accessibility score Mae gocsiratu monariMenie 95 6anis 31 100 gy npoxomxkeHHs pipeline.
ApxiTekrypa accessibility-TecTiB

TectoBuii nmpoekt eventflow-client/tests/ally/ mictuts HaOip Playwright-crienapiis, mo
aBTOMAaTUYHO BIJKPUBAIOTh KJIIOUOBI CTOPIHKM 3aCTOCYHKY Ta 3allyCKaloTh ISl KOXKHOT
CKaHYBAaHHS 4epe3 axe-core: roJO0BHA CTOPIHKA JJII aHOHIMHOTO KOPHCTyBaua, Karajor Mol
3 (QinbTpamu, CTOpiHKa jetaned moxii, ¢opmMa CTBOpPEHHS TOAIi 3 MOKOBAHOIO

organizer-cecieto, Al-uat y BigKpuTOMy CTaHi, 0cOOUCTUI KabIHET yyacHUKA, aJIMiH-TTaHENb.

JI1st KO’KHOT CTOPIHKM axe-core noeprae JSON-3BIT 31 CHUCKOM 3HANIEHUX NOPYIIECHb
3 npuB'si3kor0 A0 KoHKpeTHuX DOM-enementiB Ta mpaBun WCAG. TecT mpoBamroeThes,
SIKIO 3HAMJIEHO XOU OJHE MOPYIIEHHS piBHSA serious abo critical. [TopyiieHHs piBHS minor i
moderate 3amuCyIOThCSI B JIOT, ajie¢ He ONOKYIOTh pipeline - iX BUIpaBiICHHS MIAHYETHCS B

OKPEMHUX ITepallisix.
Interpauis B GitHub Actions

Oxkpemuii job accessibility-tests y Cl-workflow BHKOHy€e IOCIIIOBHICTh KOMAaH:
3amyck (QpoHTeHay B pexumi production-build Ha edemepHomMy mopTy, NpOriH
Playwright-cuenapiiB 3 axe-core, renepauis HTML-3Bity, mybOmikaris ioro sik apredakra
workflow. Po3po6Huk Moxke 3aBanTaxkutu e 3BiT npsmo 3 GitHub Ul micns 3aBepiieHHs
Cl-nporony.  [onmatkoBuii  kpok  BukoHye Lighthouse CI  wepe3  odiuiiiaumii
treosh/lighthouse-ci-action, mo ¢opmye Oelimx 3 accessibility score Ta mybikye Horo B

komeHTapi g0 PR. Sxkio score nmagae Hux4ae 95 - pipeline npoBamoeThCs.

Jlictunr 3.18. ®parmeHT KoHpirypaiii accessibility-TecTy 3 axe-core

import { test, expect } from "@playwright/test";
import AxeBuilder from "@axe-core/playwright”;
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test.describe("Accessibility audit", () => {
test("Homepage has no critical ally violations™, async ({ page
3 o=> A
await page.goto("/");
await page.waitForLoadState("networkidle");

const results = await new AxeBuilder({ page })
.withTags(["wcag2a", "wcag2aa", "wcag2laa"])
.analyze();

const criticalViolations = results.violations.filter(
(v) => v.impact === "critical" || v.impact === "serious",

)5

expect(criticalViolations).toEqual([]);
})s

test("Event details page is keyboard navigable", async ({ page
3 o=>A

await page.goto("/events/sample-event-id");

await page.keyboard.press("Tab");

await expect(page.locator(":focus")).toBeVisible();
1
1)

Ax BuaHo 3 mictuHry, AxeBuilder inimiamizyetrbcs 3 Teramu wcag2a, wcaglaa,

wcag2laa, mo nmokpuBae 000B'si3k0BiI BuMoru crangapry WCAG 2.1 piBas AA. Pesynbrar

GbIIBTpYy€EThCS MO impact-piBHIO, 1 TECT MPOBATIOETHCS TUIBKK MPU HASBHOCTI serious abo

critical nmopymens. Jlpyruil Tect nepeBipse KiaBlaTypHY HaBirauiro - HaTHUcKaHHs Tab mae

nepeBoauTH GOKYC Ha BUAUMHM IHTEPAKTUBHUYN €JIEMEHT.
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JoctynHictb

Lli nepeBipky BM3HaUaKTh MOXJIMEBOCTI ANA NOKPALIEHHA AOCTYNHOCTI BE6-

aonatka. OYHKLIA aBTOMaTUUHOTO BU3HAUEHHA MOXKE BUABATH WLLE MEBHI
npoBaemMi il He FTapaHTYe LOCTYMHICTb BaLLOT0 BeB-LA0AATKE, TOMY pagumo
TaKOX NPOBOAWTY NEPEBIPKKA BRYUHY.

BMKOHAHI MEPEBIPKW (24) CxoBaTu
® AtpubyTn [aria-*] BIANOEBIAAKOTL CBOTM POAAM v
[ ] [aria-hidden="true"] HEMAE B ,ﬂ,OKyME!HTi <body>» v
@ Poni [role] MatoTh yci NOTPIBHI aTpHbyTH [aria-*] v
©® 3HaueHHA [role] AikcHi v
@ Atpubyti [aria-*] MaOTL AIACHI 3HAUYEHHA v
@ Atpubytu [aria-*] AificHi Ta HanWcaHi NPaEMALHO v
@ KHonkn MaroTh AOCTYNHY 1A 3YNTYBaHHA Ha3By v
® 3obpaxenHs MakoTe aTpubyi [alt] v

Puc. 3.18. Cxpinmor HTML-3BiTy Lighthouse CI 3 nokazaukamu gocrynnocti EventFlow

IDicepeno: po3pobneno agmopom

Ha pucynky 3.18 naBeneno pesynsrar nporony Lighthouse CI Ha ronoBHIN cTOpiHII
3aCTOCYHKY: accessibility score cranoBuTh moHanm 95 O6amiB 31 100, 3 BHOKpEeMJICHUMH
IiIyHKTaMU NEPEBIPKHU - HAsIBHICTD alt-TeKCTIB AJis BC1X 300pakeHb, KOPEKTHUM KOHTPACT 3a
WCAG AA, BamigHa ceMaHTHYHA pO3MITKa, BIACYTHICTH JyOmikariB id-aTpuOyTis,

ARIA-aTpubyTu 1151 BCI1X 1HTEPAKTUBHUX €JIEMEHTIB.
3.6.5 Po3zzopmanns ¢ production

Production-posropranns EventFlow moOynoBane 3a JTBOKOMIIOHEHTHOIO MOJICILITIO.
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CepBepHa uactuHa 3amakoBaHa B Docker-o6paz 1 posropuyra Ha VPS min
ynpasiminHsiM  Ubuntu  22.04 LTS. 3anyck BuxoHyeTbes uepe3 docker-compose 3
production-overlay-daitiom, 1m0 BiApi3HsAeThCA Big  dev-koHiryparii:  BiICYTHICTh
LocalStack (3aminennii Ha Cloudflare R2 uepes nepemuxanns ServiceUrl y StorageOptions),
peanbHi credentials no Clerk Ta LigPay yepe3s 3minHi cepenoBuia, yBiMkHeHuid HTTPS
yepe3 reverse-proxy Nginx 3 Let's Encrypt-ceptudikarom, oOMexxeHi pecypcu KOHTEWHepa

yepe3 AupeKkTrBu mem_limit: 2g ta cpus: 1.5.

KiieHTchbka 4YacTHHA pO3TOPTAETHCS HA XOCTUHTY I CTaTUYHUX CalTIB Ta
edge-pyukuiii - Vercel a6o Cloudflare Pages. Next.js 3acTOCYHOK OydyeThCsi B pexKUMI
standalone, mo mae onrumizoBanuii deployment 3 HaruBHOrO miaTpuMmkor0o SSR 1 ISR
(Incremental Static Regeneration) mnsa katajory noaiil. Po3ropranHs aBToMaTH30BaHE Yepes
iaTerpamito Vercel 3 GitHub: koxkeH merge y main riKy aBTOMaTHYHO TPUTE€PUTHb HOBHIA

production-build.
MOHITOPHHT Ta JIOTH

JloryBanHs peaimizoBaHe uepe3 Serilog 31 crpykrypoBanuMm JSON-dopmarom, 110
J03BOJISIE THTErpaIlio 3 CUCTEeMaMM IeHTpati3oBaHoro joryBanHs - Grafana Loki a6o ELK
stack. Health-check endpoint /health moBeprae craryc 3acTocyHKy Ta 3aJeXHOCTEH
(PostgreSQL, Cloudflare R2, Groq Cloud) y ¢opmari, npuaatHOMy ajisi aBTOMAaTUYHOTO

MoOHITOpUHTY Yepe3 Uptime Kuma abo iH111 noai0H1 iHCTPYMEHTH.
Crparerisi OHOBJIEHb

OHoBNEHHST  MPOJAKIICH-BEPCii BUKOHYEThCA 3a TMpPUHIUIOM  zero-downtime
deployment: HOBuli 00pa3 KOHTEilHEpa 3aBaHTAXKYETHCS MapajeibHO 3 MPAIIOIOUUM, MICIIS
ycmimHoro health-check Tpadixk nepemukaeTscss Ha HOBUM KOHTEWHEp dYepe3 Nginx
upstream-peconfiguration, crtapuii 3ynuHseTbcsa. [ns 0a3m  HaHUX 3aCTOCOBYIOTHCS
non-breaking EF Core wmirparmii - kokHa Mirpaiis CHO4arKy I0Ja€ HOBI KOJOHKH/TaOmuIll,

JajIl KOjl BUKOPUCTOBYE 1 CTapi, 1 HOB1 MOJIs, MICIS MATBEPKEHHS CTa01IbHOCTI HOBOI Bepcii
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cTapi Mojisi MOXKHA BUAQIUTH B HACTYITHOMY penizi. Taka cTparerist J03BOJISIE BIIKOUYBATHCh

(rollback) Ha monepeaHIO BEpCit0 3aCTOCYHKY O€3 BTpaTH JaHUX.

BucnoBku 10 po3ainy 3

Y TpeTboMy pO3AUII HABEIECHO JETAJIbHUN ONUC MPOrPAaMHOI peaii3alii CHCTEMH

EventFlow.

OnucaHo MOBHHM CTEK TEXHOJOTIM CEPBEPHOI Ta KIIEHTCHKOI YACTHUH, OOTPYHTOBAHO
BUOIp KOXXHOIO 1HCTpyMeHTy. HaBemeHo BHUMOTrM [0 amaparHoro Ta MPOTPaMHOTIO

3a0e3Me4YeHHs ISl PO3TOPTAaHHS CUCTEMHU B MPOAAKIIECH-CEPETOBHILLL.

CepBepHa uactuHa peanizoBana 3a npuHuunamu Clean Architecture 3 woTupma
mapamu Ta CQRS-nmareprom Ha 6a31 MediatR. PeanizoBano inTerparii 3 30BHIIIHIMH
cepBicamu: aBreHTH(]ikauis yepe3 Clerk 3 SSO-miarpumkoro, miuarexi yepe3 LiqPay s
yKpaiHChKOTO puHKY, Al-QyHKmionanbHicTh uepe3 Microsoft Semantic Kernel 3 wotupma
riarinamu, real-time komyHikaiisg yepe3 n8a SignalR-xa6wu, 36epiranus ¢aitnis B Cloudflare

R2.

KiienTcpka yactuna peanizoBaHa Ha Next.js 16 3 App Router. Onucano neranbHUI
npolec CTBOpeHHs au3aiiHy B Figma 3 Bukopucranuam Al-¢ynxkuii Figma Make, mo 31auno
CKOPOTHJIO dYac miadopy ¢GIHAIBHOTO BHIVISIAY KOMIIOHEHTIB. Po3po0ieHO MOBHOIIHHY
JIM3ailH-CUCTEMY 3 KOJILOPOBOIO MaiTporo (3 miarpuMkoro Light/Dark Tem Ta BiAMoBiAHICTIO
WCAG AA), cucremoro tunorpadiku Ha 0a31i next/font Ta CTPyKTypOBaHUM HAaOOpPOM
Ul-xommnionenTiB. Onmcano kito4yoBi peanizamii: iHterpamis 3 Clerk, dopma cTBopeHHs Mo/ii,
KaTajor, JeTajdbHa CTOpiHKa, Al-dar-BijKeT, 3aBaHTaXeHHs (DOTO, JoKamizaris, real-time

HOTHIKAIT].

TecTyBaHHS OpPraHi3oBaHO B II'SITU MPOEKTAX 3 3aCTOCYBAHHIM MipamigHOTO IMiAXOMY:
mBUAKI unit-tectu Application mmapy, iHTerpamiiiHi TecTd 3 peaidbHoro bJ[ uepes

EventFlowWebFactory Ta Testcontainers, performance-TecTd KpUTHYHUX EHAMOIHTIB.
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OxkpeMo peaiizoBaHo TecTyBaHHs Al-crieHapiiB 3 JeTEpMIHOBAHHUMH pe3yJbTaTaMU 4Yepes

FakeChatCompletionService.

PeanizoBano mnoBHominHui CI/CD pipeline yepe3s GitHub Actions 3 uotupma
MapajenbHO-TIOCTIIOBHUMH job-amu: 30ipka 3 IOHIT-TeCTaMH Ta 3BITOM MPO TMOKPHUTTS,
iHTerpamitHi  tectu  yepe3  Testcontainers, TepeBIpKM  KIIEHTCHKOI YacTUHU  Ta
HaBaHTaXyBalbHI TecTH uepe3 k6. OkpeMo HamamToOBaHO aBTOMATH30BAHE TECTYBAHHS
web-accessibility yepes axe-core ta Lighthouse CI, mo 3amobirae perpecisim T0CTYIMHOCTI Ha
kokHoMmy pull-request. KonreitHepu3aiiisi cepBepHoi yacTunu yepe3 multi-stage Docker build
ta 1H(ppacTpykrypHuil docker-compose mis PostgreSQL 1 LocalStack 3a6e3neuyrorsb

BIJITBOPIOBAHICTh CEPEIOBHIIA BiJ] HOyTOYKa pO3pOOHHUKA /10 TIPOJAAKIIICH-CEPBEPY.

OnrcaHo KepiBHUIITBO KOPUCTyBaua IS BCIX OCHOBHHUX CIIEHApiiB POOOTH 3 CHCTEMOIO

3 UTFOCTpaIlisIMU €KpaHiB iHTepdeiicy.
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BUCHOBKH

VY pesynbTari BUKOHAHHS KBamiQiKamiitHoi poOOTH po3pOOJICHO CHCTEMY YMIpaBIiHHS
nonisimu  EventFlow 3 eneMeHTaMu WITYYHOTO IHTEJIEKTY, IO TOBHICTIO BIJAMOBIJAE

MOCTABJICHUM Y BCTYTII 3a/1a4aM.
3a pe3yJbTaTaMM MepIIOro po3airy:

e [IpoBeneno anani3 mnpeaMeTHoOi obnacti event-management, BUIJIEHO JEB’SITh
KIIFOYOBHUX O13HEC-CYTHOCTEH Ta ONMUCAHO KUTTEBUH UK MO

e PosmisHyTOo Tpu OCHOBHI aHanoru - Eventbrite, Luma, Meetup - iX cuibHiI Ta cia0ki
CTOpPOHH.

e (OOrpynToBaHo koHKypeHTHI nepeBaru EventFlow: interpanis 3 LiqPay, Al-acucrtenr,
Cy4YacHHMU CTEK TEXHOJIOT1H, OpiEHTAIlI Ha YKPATHChKUN PUHOK.

e CdopmynboBaHO (PyHKITIOHATBHI Ta HE(YHKI[IOHATBHI BUMOTH, OOMEKEHHS MPOEKTY

Ta KpUTEPI1l yCIHIXy.
3a pe3yabTraraMu ApPYyroro po3uijiy:

e (CnpoeKTOBAaHO apXITEKTypy cucteMu Ha ocHoBI miaxoxay Clean Architecture 3 yotupma
mapamu (Domain, Application, Infrastructure, API), mo 3a0e3nedye TeCTOBaHICTb,
THYYKICTh Ta YITKE PO3MEXKYBaHHS B1IMOBIAAIbHOCTEH.

e CupoektoBano 1map Application Ha ocHOBI CQRS 3 Bukopucranusm MediatR, ErrorOr
Ta pipeline behaviors.

e Po3pobiieno mozenb 6a3u nanux Ha PostgreSQL 3 ner’arbma TaOIUISIMU, KIIOYOBUMHU
1HJIeKCaMU Ta 0OMEKEHHSIMH IUTICHOCTI.

e @dopmani30oBaHO YOTHPU OCHOBHI QJITOPUTMHU: NEPEBIPKA JOCTYHHOCTI KBHUTKIB 3
ONTUMICTUYHUM OJIOKyBaHHsIM, (opMyBaHHs (GiHAIBHOT IMiHH, 00poOka Al-3amuTiB

yepe3 Function Calling, nepeBipka curnarypu LigPay.

3a pe3yabTaraMu TPETHOIO PO3ALTY:
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e PeanizoBaHo cepBepHy uactuHy Ha miatdopmi .NET 10 3 ycima 3aruranoBaHuM#
inTerpamisimu: Clerk nnst aprentudikanii, LiqPay mms mnarexis, Cloudflare R2 s
¢aiiniB, Semantic Kernel nyst Al-pynkuiii, SignalR nns real-time komyHikarii.

e PeanizoBano  yortupu  Al-rurarinm (EventManagement, = EventRegistration,
OrganizerDashboard, EventSearch), mo mnokpuBaioTh OCHOBHI CIIeHapii B3aeMOmii
KOPUCTYyBaya 3 CUCTEMOIO Yepe3 MPUPOJIHY MOBY.

e PeanizoBaHO KIi€HTCbKY yacTuHy Ha Next.js 16 3 App Router, 3 MOBHOIIHHOIO
JIN3ailH-CUCTEMOI0, CTBOpEHOI0 B Figma 3 Bukopucranuam Al-¢ynkuii Figma Make.

e P03p00JIeHO KOMIUIEKCHY CTpaTerito TECTyBaHHS 3 I’ AThMa IPOEKTAMU TECTIB - B1JI unit

1o performance.
TexHiYHI XapaKTePUCTHKH Peasli30BaHOr0 MPOAYKTY:

e 50 REST API enamoinTis;

e jBa SignalR-xabu ans real-time QpyHKIIH;

e yoTupu Al-1ariHu 3 NOHa JECATKOM (PYHKIIIH;

e 1moHaj 30 React-komnoHeHTIB iHTEpdEiCY;

® TIiATPHUMKA ABOX MOB IHTep(]eiicy - yKpaiHChKOI Ta aHIJIIHCHKOT;

® aJaNTUBHUUI AM3alH AJIA BCIX TUIIIB PUCTPOIB.

IIpakTuyna uniHHiCTE po0OTH TMONATa€ y CTBOPEHHI TOTOBOI JO €KCIUTyaTarii
CUCTEMH, 10 MOXe OyTH BOpPOBaJKEHa SK IMPUBATHUMHU OpraHizaropamu NOMIN, TaK 1

KOMITaHIsIMU. APXITEKTypa € MOIYJIBHOIO, IO JO3BOJISE MOMATBIITHI PO3BUTOK.
IlepcnieKTHBY PO3BUTKY:

® po3poOKa HATUBHOTO MOOUIBHOIO 3acTOCYHKY (10S, Android) 3 Bukopucranusm React
Native;

® CBOJIOIIIS 10 MIKPOCEPBICHOI apXiTEeKTypH MIPH 3pOCTaHHI HABAaHTAKCHHS;

e BnpoBaHKeHHS ML-pexoMeHamiiiHoi CHCTEMH Ha OCHOBI iCTOpIi BiIBi{yBaHUX MO

KOpUCTYyBaya,;
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e posmupeHHsT Al-QyHKITIOHAIBHOCTI: aBTOMAaTW4YHA TEHEpallis OOKIAJUHOK, OIHCIB

MOJI11, MAPKETHHTOBUX TEKCTIB;

® iHTerparilis 3 Jep>kaBHUMH cepBicamu Ykpainu ([is) ayst Bepudikaiiii opradizaropis Ta

ABTOMAaTUYHOIO (DOPMYBAHHSI €JIEKTPOHHUX KBUTAHIIIN.

[TocraBnena meta kBasi@ikauiifHOi pOOOTH TOCATHYTA MOBHICTIO.
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JTIOJIATOK A

Jlictunr A.1. IloBHuii ko cyTHocTi Event

using EventFlow.Domain.ValueObjects;
namespace EventFlow.Domain.Entities;

/// <summary>
/// Represents an event that can be created by organizers and
attended by users.
/// </summary>
public class Event
{
public EventId Id { get; private set; }
public string Title { get; private set; } = string.Empty;
public string Description { get; private set; } =
string.Empty;
public string? Location { get; private set; }
public DateTime EventDateTime { get; private set; }
public decimal TicketPrice { get; private set; }
public int? MaxAttendees { get; private set; }
public string Status { get; private set; } =
EventStatus.Draft;
public DateTime CreatedAt { get; private set; }
public DateTime? UpdatedAt { get; private set; }
public UserId Organizerld { get; private set; }
public User Organizer { get; private set; } = null!;

private readonly List<EventRegistration> registrations =
new();

public IReadOnlyCollection<EventRegistration> Registrations =>
_registrations.AsReadOnly();

private readonly List<EventPhoto> _photos = new();
public IReadOnlyCollection<EventPhoto> Photos =>
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_photos.AsReadOnly();
private Event() { }
public bool IsFree => TicketPrice == om;

public bool HasAvailableSpots() =>
MaxAttendees is null || GetRegistrationCount() <
MaxAttendees;

public static Event Create(
string title,
string description,
DateTime eventDateTime,
UserId organizerlId,
string? location = null,
decimal ticketPrice = ©m,
int? maxAttendees = null)

if (string.IsNullOrWhiteSpace(title))
throw new ArgumentException("Event title cannot be
null or empty.", nameof(title));

if (string.IsNullOrWhiteSpace(description))
throw new ArgumentException("Event description cannot
be null or empty.", nameof(description));

if (organizerld.Value == Guid.Empty)
throw new ArgumentException("OrganizerId cannot be
empty.", nameof(organizerId));

if (eventDateTime <= DateTime.UtcNow)
throw new ArgumentException("Event date and time must
be in the future.", nameof(eventDateTime));
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if (ticketPrice < 9)
throw new ArgumentException(“Ticket price cannot be
negative.", nameof(ticketPrice));

if (maxAttendees is not null && maxAttendees <= 0)
throw new ArgumentException("Max attendees must be
greater than zero.", nameof(maxAttendees));

return new Event

{
Id = EventId.New(),
Title = title,
Description = description,
EventDateTime = eventDateTime,
OrganizerId = organizerld,
Location = location,
TicketPrice = ticketPrice,
MaxAttendees = maxAttendees,
Status = EventStatus.Draft,
CreatedAt = DateTime.UtcNow

}s

public void UpdateDetails(
string title,
string description,
DateTime eventDateTime,
string? location,
decimal ticketPrice = Om,
int? maxAttendees = null)

if (string.IsNullOrWhiteSpace(title))
throw new ArgumentException("Event title cannot be
null or empty.", nameof(title));
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if (string.IsNullOrWhiteSpace(description))
throw new ArgumentException("Event description cannot
be null or empty.", nameof(description));

if (eventDateTime <= DateTime.UtcNow)
throw new ArgumentException("Event date and time must
be in the future.", nameof(eventDateTime));

if (ticketPrice < 9)
throw new ArgumentException("Ticket price cannot be
negative.", nameof(ticketPrice));

Title = title;

Description = description;
EventDateTime = eventDateTime;
Location = location;
TicketPrice = ticketPrice;
MaxAttendees = maxAttendees;
UpdatedAt = DateTime.UtcNow;

public void Publish()

{
if (Status == EventStatus.Canceled)

throw new InvalidOperationException("Cannot publish a
canceled event.");

if (! _photos.Any())
throw new InvalidOperationException("Cannot publish an
event without at least one photo.");

Status = EventStatus.Published;
UpdatedAt = DateTime.UtcNow;
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public void Cancel()
{
if (Status == EventStatus.Canceled)
throw new InvalidOperationException("Event is already
canceled.");

Status = EventStatus.Canceled;
UpdatedAt = DateTime.UtcNow;

public void AddPhoto(EventPhoto photo)
{
if (photo == null) throw new
ArgumentNullException(nameof(photo));
_photos.Add(photo);
UpdatedAt = DateTime.UtcNow;

public void RemovePhoto(EventPhoto photo)
{
if (photo == null) throw new
ArgumentNullException(nameof(photo));
_photos.Remove(photo);
UpdatedAt = DateTime.UtcNow;

public int GetRegistrationCount() =>
IsFree
? _registrations.Count(r => !r.IsCanceled)
: _registrations.Count(r => !r.IsCanceled && r.Ticket
is not null && r.Ticket.IsPaid);

public static class EventStatus

{
public const string Draft = "Draft";
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public const string Published = "Published";
public const string Canceled = "Canceled”;

Cytnicte Event imoctpye miaxim Domain-Driven Design: yci BIacTHBOCTI MarOTh
npuBaTHi cerepu, ¢padpuunuil metoy Create() Bajigye JOMEHHI 1HBapiaHTH, a MEepexia MK
crarycamu (Draft — Published — Canceled) BukoHyeTbcs depe3 Oi3HeC-METOAM 3

NEPEBIPKOIO MOIMEPEIHIX YMOB.
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JTOJIATOK B

Jlictunr b.1. Komanga CreateEventCommand 3 BanigaropoM Ta 00poOHUKOM

using EventFlow.Application.Common.Interfaces.Queries;
using EventFlow.Application.Common.Interfaces.Repositories;
using EventFlow.Application.Common.Services;

using EventFlow.Domain.Entities;

using FluentValidation;

using MediatR;

using Microsoft.Extensions.Logging;

namespace EventFlow.Application.Events.Commands.CreateEvent;

// — Command —
public record CreateEventCommand(
string Title,
string Description,
DateTime EventDateTime,
string? Location,
string? ImageUrl,
bool Publish,
decimal TicketPrice,
int? MaxAttendees,
string UserIdHeader) : IRequest<ErrorOr<CreateEventResult>>;

// — Result —
public record CreateEventResult(Guid EventId, Event CreatedEvent);

// — Validator —
public class CreateEventCommandValidator :
AbstractValidator<CreateEventCommand>

{

public CreateEventCommandValidator()

{
RuleFor(x => x.Title).NotEmpty().WithMessage("Title is
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required.");

RuleFor(x =>
x.Description).NotEmpty().WithMessage("Description is required.");

RuleFor(x =>
x.EventDateTime).GreaterThan(DateTime.UtcNow).WithMessage("Event
date must be in the future.");

RuleFor(x =>
x.TicketPrice).GreaterThanOrEqualTo(@).WithMessage("Ticket price
cannot be negative.");

RuleFor(x => x.MaxAttendees).GreaterThan(9).When(x =>
X .MaxAttendees.HasValue)

.WithMessage("Max attendees must be greater than
zero.");

RuleFor(x => x.UserIdHeader).NotEmpty().WithMessage("User
ID is required.");

}

// — Handler —

public class CreateEventCommandHandler(
IEventRepository eventRepository,
IUserRepository userRepository,
IEventQueries eventQueries,
ISubscriptionQueries subscriptionQueries,
IUserResolverService userResolver,
ILogger<CreateEventCommandHandler> logger)
: IRequestHandler<CreateEventCommand,

ErrorOr<CreateEventResult>>

{
private const int FreeActiveEventLimit = 3;
private const int ProMonthlyEventLimit = 50;
private const int FreeMaxAttendeesLimit = 30;

public async Task<ErrorOr<CreateEventResult>> Handle(
CreateEventCommand request, CancellationToken
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cancellationToken)
{
var userIdResult = await
userResolver.ResolveUserIdAsync(request.UserIdHeader,
cancellationToken);
if (userIdResult.IsError)
return userIdResult.Errors;

var userId = userlIdResult.Value;

var isOrganizer = await
userRepository.HasRoleAsync(userId, "Organizer",
cancellationToken);

var isAdmin = await userRepository.HasRoleAsync(userld,
“Admin", cancellationToken);

if (!isOrganizer && !isAdmin)
return Error.Forbidden("User.NotOrganizer",
"Only organizers can create events. Become an
organizer first via your profile.");

var effectiveMaxAttendees = request.MaxAttendees;
if (!isAdmin)
{
var subscription = await
subscriptionQueries.GetByUserIdAsync(userId, cancellationToken);
var hasPro = subscription is not null &&
subscription.IsActive();

if (hasPro)
{
var eventsThisMonth = await
eventQueries.CountByOrganizerThisMonthAsync(userId,
cancellationToken);
if (eventsThisMonth >= ProMonthlyEventLimit)




117

return
Error.Validation("Event.MonthlyLimitReached",
$"You have reached the monthly limit of
{ProMonthlyEventLimit} events.");
}

else
{
var activeEvents = await
eventQueries.CountActiveByOrganizerAsync(userld,
cancellationToken);
if (activeEvents >= FreeActiveEventLimit)
return
Error.Validation("Event.FreeLimitReached",
$"Free plan allows up to
{FreeActiveEventLimit} active events.");

if (request.TicketPrice > 0)
return
Error.Validation("Event.PaidNotAllowed",
"Paid events require a Pro
subscription.");

if (request.MaxAttendees.HasValue &&
request.MaxAttendees.Value > FreeMaxAttendeesLimit)
return
Error.Validation("Event.MaxAttendeesExceeded",
$"Free plan caps events at
{FreeMaxAttendeesLimit} attendees.");

if (request.MaxAttendees is null)
effectiveMaxAttendees = FreeMaxAttendeesLimit;

var evt = Event.Create(
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request.Title,
request.Description,
request.EventDateTime,
userId,
request.Location,
request.TicketPrice,
effectiveMaxAttendees);

if (!string.IsNullOrEmpty(request.ImageUlrl))
{
var photo = EventPhoto.Create(evt.Id,
request.ImageUrl, $"events/{evt.Id.Value}/0", 0);
evt.AddPhoto(photo);

if (request.Publish)
{
if (levt.Photos.Any())
return Error.Validation("Event.NoPhoto", "Cannot
publish an event without at least one photo.");
evt.Publish();

var created = await eventRepository.AddAsync(evt,
cancellationToken);

logger.LogInformation("Event {EventId} created by user
{UserId}", created.Id.Value, userId);

return new CreateEventResult(created.Id.Value, created);

Komanna CreateEventCommand gemonctpye mareps CQRS y  gii:  3anur

1HKarcyap0BaHuM y record, Bamimaiisi peaiizoBaHa okpemum kiacoMm Ha FluentValidation, a
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00poOHUK 3acTOCOBye Oi3Hec-mpaBuia (mepeBipka podii, diMitu Free/Pro mimmucku) mepen

JIeJIeTyYBaHHSIM CTBOPEHHS CYTHOCT1 JoMeHHOMY (pabpuunomy metony Event.Create().



Jlictunr b.2. Pipeline behaviour ValidationBehaviour
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using FluentValidation;
using MediatR;

namespace EventFlow.Application.Common.Behaviours;

public class ValidationBehaviour<TRequest, TResponse> :
IPipelineBehavior<TRequest, TResponse>
where TRequest : IRequest<TResponse>

private readonly IEnumerable<IValidator<TRequest>>
_validators;

public ValidationBehaviour(IEnumerable<IValidator<TRequest>>
validators)

{

_validators = validators;

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

if (!_validators.Any())
return await next();

var context = new ValidationContext<TRequest>(request);
var validationResults = await Task.WhenAll(
_validators.Select(v => v.ValidateAsync(context,

cancellationToken)));

var failures = validationResults
.SelectMany(r => r.Errors)
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Where(f => f != null)
.ToList();

if (failures.Count != 0)
throw new ValidationException(failures);

return await next();
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JTOJIATOK B

Jlictunr B.1. Knac AppDbContext

using EventFlow.Domain.Entities;
using Microsoft.EntityFrameworkCore;
using System.Reflection;

namespace EventFlow.Infrastructure.Persistence;

/// <summary>

/// Application database context for EventFlow.

/// Manages all entities and their relationships using Entity
Framework Core.

/// </summary>

public class AppDbContext : DbContext

{

public AppDbContext(DbContextOptions<AppDbContext> options) :
base(options)

{

}

// Entity DbSets

public DbSet<User> Users => Set<User>();

public DbSet<Role> Roles => Set<Role>();

public DbSet<UserRole> UserRoles => Set<UserRole>();

public DbSet<Subscription> Subscriptions =>
Set<Subscription>();

public DbSet<Event> Events => Set<Event>();

public DbSet<EventPhoto> EventPhotos => Set<EventPhoto>();

public DbSet<EventRegistration> EventRegistrations =>
Set<EventRegistration>();

public DbSet<Ticket> Tickets => Set<Ticket>();

public DbSet<ChatConversation> ChatConversations =>
Set<ChatConversation>();
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public DbSet<OrganizerPayoutAccount> OrganizerPayoutAccounts
=> Set<OrganizerPayoutAccount>();
public DbSet<Payout> Payouts => Set<Payout>();

protected override void OnModelCreating(ModelBuilder
modelBuilder)

{

base.OnModelCreating(modelBuilder);
// Apply all IEntityTypeConfiguration from this assembly

modelBuilder.ApplyConfigurationsFromAssembly (Assembly.GetExecuting
Assembly());
}

ValidationBehaviour - 1ie pipeline behaviour MediatR, mo aBTomMarnuHo 3amyckae BCi
3apeecTpoBaHl i TUIY KoMaHau Bamigatopu dvepe3 Task.WhenAll me a0 BuKIHKY
oOpoOHuka. HeBaminmna komanma Bukugae ValidationException, sikuii 1eHTpanTi30BaHO

nepexoruttoeTbest middleware 1 mepetBoproetsest Ha HTTP 400 3 nmepenikoM MOMUIIOK.



TOJIATOK T

Jlictunr I'.1. Kontponep EventsController
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DomainEventId = EventFlow.Domain.ValueObjects.Eventld;

.Application.
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Application.
.API.DTOs.Events;
EventFlow.

Common

.Common.
Events.
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API.DTOs.Requests;
API.Modules.Errors;

.Interfaces.Queries;
Services;
.CancelRegistration;
Commands.
Commands.
.CreateEvent;
Commands.
Commands.
Commands.
Commands.

Commands

Commands

.Commands.
.Commands.
.Commands.

Domain.ValueObjects;

Microsoft.AspNetCore.Authorization;
Microsoft.AspNetCore.Mvc;

namespace EventFlow.API.Controllers;

[ApiController]
[Route("api/[controller]")]
[Authorize]
public class EventsController(

CheckInAttendee;
ClearCalendarEventId;

CreateTicketCheckout;
DeleteEvent;
DeleteEventPhoto;
UploadEventPhoto;

RegisterForEvent;
SetCalendarEventId;
UpdateEvent;
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ISender sender,

IEventQueries eventQueries,
IEventRegistrationQueries registrationQueries,
IUserResolverService userResolver,

IConfiguration configuration,
ILogger<EventsController> logger) : ControllerBase

// Queries (read side)

[HttpGet, AllowAnonymous ]

public async Task<IActionResult> GetEvents(
[FromQuery] string? search = null,
[FromQuery] string? location = null,
[FromQuery] DateTime? dateFrom = null,
[FromQuery] DateTime? dateTo = null,
[FromQuery] string? status = null,
[FromQuery] int page = 1,
[FromQuery] int pageSize = 12,
CancellationToken cancellationToken = default)

if (pageSize < 1) pageSize = 1;
if (pageSize > 100) pageSize = 100;

var totalCount = await eventQueries.CountEventsAsync(
search, location, dateFrom, dateTo, status,
cancellationToken);

var events = await eventQueries.SearchEventsAsync(
search, location, dateFrom, dateTo, status,
limit: pageSize, page: page, cancellationToken:
cancellationToken);

var dtos =
events.Select(EventDto.FromDomainModel).ToList();

var totalPages = (int)Math.Ceiling((double)totalCount /

pageSize);
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return Ok(new EventListResponse(dtos, totalCount, page,
pageSize, totalPages));

}

[HttpGet("{id:guid}"), AllowAnonymous ]
public async Task<IActionResult> GetById(Guid id,
CancellationToken cancellationToken = default)
{
var evt = await eventQueries.GetByIdAsync(new
DomainEventId(id), cancellationToken);
if (evt is null)
return NotFound(new { error = "Event not found" });

return Ok(EventDto.FromDomainModel(evt));

[HttpGet("my-events")]
public async Task<IActionResult> GetMyEvents(CancellationToken
cancellationToken = default)
{
var userIdHeader =
Request.Headers["X-User-Id"].FirstOrDefault();
if (string.IsNullOrEmpty(userIdHeader))
return BadRequest(new { error = "User ID is required"

1)

var userIdResult = await
userResolver.ResolveUserIdAsync(userIdHeader, cancellationToken);
if (userIdResult.IsError)
return NotFound(new { error = "User not found" });

var events = await
eventQueries.GetByOrganizerAsync(userIdResult.Value,
cancellationToken);

var dtos =
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events.Select(EventDto.FromDomainModel).ToList();
return Ok(new EventListResponse(dtos, dtos.Count, 1,
dtos.Count, 1));

}

[HttpGet("{id:guid}/registration-status")]
public async Task<IActionResult> GetRegistrationStatus(Guid
id, CancellationToken cancellationToken = default)
{
var userIdHeader =
Request.Headers["X-User-Id"].FirstOrDefault();
if (string.IsNullOrEmpty(userIdHeader))
return Ok(new { isRegistered = false, isCanceled =
false });

var userIdResult = await
userResolver.ResolveUserIdAsync(userIdHeader, cancellationToken);
if (userIdResult.IsError)
return Ok(new { isRegistered = false, isCanceled =
false });

var registration = await
registrationQueries.GetByEventAndUserAsync(
new DomainEventId(id), userIdResult.Value,
cancellationToken);

if (registration is null)
return Ok(new { isRegistered = false, isCanceled =
false });

var isPaidEvent = registration.Event is not null &&
Iregistration.Event.IsFree;

var isActuallyRegistered = !registration.IsCanceled &&
(!isPaidEvent || registration.IsPaid);
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return Ok(new
{
isRegistered = isActuallyRegistered,
registrationld = registration.Id.Value,
isCanceled = registration.IsCanceled,
isPaid = registration.IsPaid,
paymentPending = isPaidEvent &&
Iregistration.IsCanceled && !registration.IsPaid,
paymentStatus = registration.Ticket?.PaymentStatus,
googleCalendarEventld =
registration.GoogleCalendarEventId

})s

[HttpGet("{id:guid}/registrations")]
public async Task<IActionResult> GetEventRegistrations(Guid
id, CancellationToken cancellationToken = default)
{
var userIdHeader =
Request.Headers["X-User-Id"].FirstOrDefault();
if (string.IsNullOrEmpty(userIdHeader))
return BadRequest(new { error = "User ID is required"

1)

var userIdResult = await
userResolver.ResolveUserIdAsync(userIdHeader, cancellationToken);
if (userIdResult.IsError)
return Unauthorized();

var evt = await eventQueries.GetByIdAsync(new
DomainEventId(id), cancellationToken);

if (evt is null) return NotFound();

if (evt.OrganizerId != userIdResult.Value) return
Forbid();
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var registrations = await
registrationQueries.GetByEventAsync(new DomainEventId(id),
cancellationToken);

var dtos =
registrations.Select(EventAttendeeDto.FromDomainModel).ToList();

return Ok(dtos);

// Commands (write side)

[HttpPost]

public async Task<IActionResult> CreateEvent(
[FromBody] CreateEventRequest request,
CancellationToken cancellationToken = default)

var userIdHeader =
Request.Headers["X-User-Id"].FirstOrDefault();
if (string.IsNullOrEmpty(userIdHeader))
return BadRequest(new { error = "User ID is required"

})s

var result = await sender.Send(
new CreateEventCommand(
request.Title, request.Description,
request.EventDateTime,
request.Location, request.ImageUrl,
request.Publish,
request.TicketPrice, request.MaxAttendees,
userIdHeader),
cancellationToken);

return result.Match<IActionResult>(
value => CreatedAtAction(nameof(GetById),
new { id = value.EventId },
EventDto.FromDomainModel(value.CreatedEvent)),
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errors => result.ToObjectResult());

[HttpPut("{id:guid}")]

public async Task<IActionResult> UpdateEvent(
Guid id,
[FromBody] UpdateEventRequest request,
CancellationToken cancellationToken = default)

var userIdHeader =
Request.Headers["X-User-Id"].FirstOrDefault();
if (string.IsNullOrEmpty(userIdHeader))
return BadRequest(new { error = "User ID is required"

1)

var result = await sender.Send(
new UpdateEventCommand (
id, request.Title, request.Description,
request.EventDateTime,
request.Location, request.ImageUrl,
request.Status,
request.TicketPrice, request.MaxAttendees,
userIdHeader),
cancellationToken);

return result.ToObjectResult(v =>
EventDto.FromDomainModel (v.UpdatedEvent));

}

[HttpDelete("{id:guid}")]
public async Task<IActionResult> DeleteEvent(Guid id,
CancellationToken cancellationToken = default)
{
var userIdHeader =
Request.Headers["X-User-Id"].FirstOrDefault();
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if (string.IsNullOrEmpty(userIdHeader))
return BadRequest(new { error = "User ID is required"

1)

var result = await sender.Send(
new DeleteEventCommand(id, userIdHeader),
cancellationToken);

return result.Match<IActionResult>(
_=> NoContent(),
errors => result.ToObjectResult());

[HttpPost("{id:guid}/register")]
public async Task<IActionResult> RegisterForEvent(Guid id,
CancellationToken cancellationToken = default)
{
var userIdHeader =
Request.Headers["X-User-Id"].FirstOrDefault();
if (string.IsNullOrEmpty(userIdHeader))
return BadRequest(new { error = "User ID is required.
Please log in." });

var result = await sender.Send(
new RegisterForEventCommand(id, userIdHeader),
cancellationToken);

return result.ToObjectResult();

[HttpDelete("{id:guid}/register")]
public async Task<IActionResult> CancelRegistration(Guid id,
CancellationToken cancellationToken = default)

{

var userIdHeader =
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Request.Headers["X-User-Id"].FirstOrDefault();
if (string.IsNullOrEmpty(userIdHeader))
return BadRequest(new { error = "User ID is required"

1)

var result = await sender.Send(
new CancelRegistrationCommand(id, userIdHeader),
cancellationToken);

return result.ToObjectResult();

[HttpPost("checkin/{registrationId:guid}")]
public async Task<IActionResult> CheckIn(Guid registrationId,
CancellationToken cancellationToken = default)
{
var userIdHeader =
Request.Headers["X-User-Id"].FirstOrDefault();
if (string.IsNullOrEmpty(userIdHeader))
return BadRequest(new { error = "User ID is required"”

1)

var result = await sender.Send(
new CheckInAttendeeCommand(registrationId,
userIdHeader), cancellationToken);

return result.ToObjectResult(v => new { success =
v.Success, alreadyCheckedIn = v.AlreadyCheckedIn, checkedInAt =
v.CheckedInAt });

}

/// <summary>
/// Creates a LiqgPay checkout for a paid event ticket.

/// </summary>
[HttpPost("{id:guid}/checkout")]
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public async Task<IActionResult> CreateTicketCheckout(Guid id
CancellationToken cancellationToken = default)
{
var userIdHeader =
Request.Headers["X-User-Id"].FirstOrDefault();
if (string.IsNullOrEmpty(userIdHeader))
return BadRequest(new { error = "User ID is required"

1)

var frontendUrl = configuration["FrontendUrl™] ??
"http://localhost:3000";
var callbackBaseUrl =
configuration["LigPay:CallbackBaseUrl"]
?? $"{Request.Scheme}://{Request.Host}";

var result = await sender.Send(
new CreateTicketCheckoutCommand(id, userIdHeader,
frontendUrl, callbackBaseUrl),
cancellationToken);

return result.ToObjectResult();

// Event photos

[HttpPost("{id:guid}/photos"), RequestSizelLimit(10 * 1024 *
1024) ]
public async Task<IActionResult> UploadPhoto(
Guid id,
IFormFile file,
CancellationToken cancellationToken = default)

var userIdHeader =
Request.Headers["X-User-Id"].FirstOrDefault();
if (string.IsNullOrEmpty(userIdHeader))

J
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return BadRequest(new { error = "User ID is required"

})s

if (file is null || file.Length == 0)
return BadRequest(new { error = "No file uploaded" });

await using var stream = file.OpenReadStream();
var result = await sender.Send(
new UploadEventPhotoCommand(id, stream,
file.ContentType, file.FileName, userIdHeader),
cancellationToken);

return result.ToObjectResult(v => new

{
id = v.Photold,
imageUrl = v.ImageUrl,
imageKey = v.ImageKey,
order = v.Order

1)

[HttpDelete("{id:guid}/photos/{photoId:guid}")]
public async Task<IActionResult> DeletePhoto(

Guid id, Guid photold,

CancellationToken cancellationToken = default)

var userIdHeader =
Request.Headers["X-User-Id"].FirstOrDefault();
if (string.IsNullOrEmpty(userIdHeader))
return BadRequest(new { error = "User ID is required"

})s

var result = await sender.Send(
new DeleteEventPhotoCommand(id, photold,
userIdHeader), cancellationToken);
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return result.Match<IActionResult>(
_=> NoContent(),
errors => result.ToObjectResult());

/// <summary>

/// LigPay server-to-server callback for ticket payments.

/// </summary>

[HttpPost("ticket-callback"), AllowAnonymous ]

public async Task<IActionResult>
TicketPaymentCallback(CancellationToken cancellationToken =
default)

{
var data = Request.Form["data"”].FirstOrDefault();

var signature =
Request.Form["signature"].FirstOrDefault();

if (string.IsNullOrEmpty(data) ||
string.IsNullOrEmpty(signature))
return BadRequest("Missing data or signature");

var result = await sender.Send(
new ProcessTicketPaymentCallbackCommand(data,
signature), cancellationToken);

return result.Match<IActionResult>(
_ = Ok())
errors => result.ToObjectResult());

Kontponep EventsController - Toukuii map nan MediatR: xoxen endpoint koHBepTy€e

HTTP-3anut y xomanay abo 3anuT, Hajcuiae ii gepe3 ISender 1 moBepTae pe3ynprar yepes
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extension-metoq; .ToObjectResult(). KogHoi Oi3Hec-MOTiKM B KOHTpOJIEpI HEMae - IIe

npuniun Clean Architecture, 1o 130y110€ JOMEHH1 TpaBuiia Bia TexHiuHux aetaneid HTTP.

Jlictunr I.2. Cepgic UserContextService

using EventFlow.Application.Common.Interfaces.Services;
using EventFlow.Domain.ValueObjects;
using Microsoft.AspNetCore.Http;

namespace EventFlow.Infrastructure.Services;

/// <summary>

/// Service for accessing the current user context from HTTP
context.

/// Used by AI plugins to perform actions on behalf of the
authenticated user.

/// </summary>

public class UserContextService : IUserContextService

{

private readonly IHttpContextAccessor _httpContextAccessor;

private const string ClerkUserIdClaim = "sub";
private const string InternalUserIdClaim = "internal user id";

private UserId? _explicitUserlId;

public UserContextService(IHttpContextAccessor
httpContextAccessor)

{

_httpContextAccessor = httpContextAccessor;

public void SetExplicitUserId(UserId? userId) =>
_explicitUserId = userld;
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public UserId? GetCurrentUserId()

{
if (_explicitUserId.HasValue)

return _explicitUserId;

var userIdClaim =
_httpContextAccessor.HttpContext?.User?.FindFirst(InternalUserIdCl
aim)?.Value;

if (string.IsNullOrEmpty(userIdClaim))
return null;

if (Guid.TryParse(userIdClaim, out var guid))
return new UserId(guid);

return null;

public string? GetCurrentClerkUserId()
{
return
_httpContextAccessor.HttpContext?.User?.FindFirst(ClerkUserIdClaim
)?.Value;

}

public bool IsAuthenticated()
{
return
_httpContextAccessor.HttpContext?.User?.Identity?.IsAuthenticated
?? false;

}

Cepsic UserContextService 3a0e3neduye AOCTyNm 10 TIOTOYHOIO KOPHUCTyBaya 3

Oynp-skoro tmrapy Application depe3 inTepdeiic IUserContextService. IlinTpumye nBa
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pexumu: apromaruyHui (3umtye internal user id claim 3 JWT) Ta explicit (ms

SignalR-xa6iB, ne HTTP-koHTEKCT HEAOCTYTHUN Yy 3BUYAHHOMY BHUIJISAIL).

JTOJIATOK JI

Jlictunr [1.1. Cepsic LigPayService

using System.Security.Cryptography;

using System.Text;

using System.Text.Json;

using EventFlow.Application.Common.Interfaces.Services;
using Microsoft.Extensions.Logging;

using Microsoft.Extensions.Options;

namespace EventFlow.Infrastructure.Payment;

/// <summary>

/// LigPay payment service implementation.

/// Handles checkout form data generation and callback validation.

/// </summary>

public class LigPayService : ILigPayService

{
private readonly LigPaySettings _settings;
private readonly ILogger<LiqPayService> _logger;

public LigPayService(IOptions<LigPaySettings> settings,
ILogger<LiqgPayService> logger)
{
_settings = settings.Value;
_logger = logger;

public (string Data, string Signature) CreateCheckoutData(
string orderld, decimal amount, string description,
string resultUrl, string serverUrl)
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Convert.

public async Task<bool> RefundAsync(string orderId, decimal

amount)

{

var requestData = new Dictionary<string, object>
{

["public_key"] = _settings.PublicKey,

["version"] = 3,

"action"] = "pay",

["amount"”] = amount,

["currency"] = "UAH",

["description”] = description,

["order_id"] = orderld,

["result_url"] = resultUrl,

["server_url"] = serverurl,
}s5
if (_settings.IsSandbox)
{

requestData[ "sandbox"] = 1;
}

var jsonData = JsonSerializer.Serialize(requestData);
var base64Data =
ToBase64String(Encoding.UTF8.GetBytes(jsonData));

var signature = GenerateSignature(base64Data);

return (base64Data, signature);

var requestData = new Dictionary<string, object>
{
["public_key"] = _settings.PublicKey,
["version"] = 3,
["action"] = "refund",
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["order_id"] = orderld,
["amount"] = amount,

}s

var jsonData = JsonSerializer.Serialize(requestData);

var base64Data =
Convert.ToBase64String(Encoding.UTF8.GetBytes(jsonData));

var signature = GenerateSignature(base64Data);

using var httpClient = new HttpClient();
var content = new FormUrlEncodedContent(new
Dictionary<string, string>

{
["data"] = base64Data,
["signature"] = signature,
})s
try
{

var response = await
httpClient.PostAsync("https://www.ligpay.ua/api/request",
content);

var responseBody = await
response.Content.ReadAsStringAsync();

using var doc = JsonDocument.Parse(responseBody);

var result = doc.RootElement.TryGetProperty(“result”,
out var r) ? r.GetString() : null;

var status = doc.RootElement.TryGetProperty(“status”,
out var s) ? s.GetString() : null;

var isSuccess = result == "ok" && (status ==
"reversed" || status == "success");

if (isSuccess)
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_logger.LogInformation(
"LigPay refund OK: orderId={OrderId},
amount={Amount}, status={Status}",
orderId, amount, status);

}

else
{
_logger.LogWarning(
"LigPay refund FAILED: orderId={OrderId},
amount={Amount}, fullResponse={Body}",
orderId, amount, responseBody);

}

return isSuccess;
}
catch (Exception ex)
{

_logger.LogError(ex,
"LigPay refund request threw exception:
orderId={OrderId}, amount={Amount}",
orderId, amount);
return false;

public bool ValidateCallback(string data, string signature)
{
var expectedSignature = GenerateSignature(data);
return CryptographicOperations.FixedTimeEquals(
Encoding.UTF8.GetBytes(expectedSignature),
Encoding.UTF8.GetBytes(signature));

public string DecodeCallbackData(string data)
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var bytes = Convert.FromBase64String(data);
return Encoding.UTF8.GetString(bytes);

private string GenerateSignature(string base64Data)

{

var signString = _settings.PrivateKey + base64Data +
_settings.PrivateKey;

var shalBytes =
SHA1.HashData(Encoding.UTF8.GetBytes(signString));
return Convert.ToBase64String(shalBytes);

Cepgic LigPayService iHkamncymroe iHTerparlito 3 miaTbkauM nuio3oM [IpuBarbanky.
Meron CreateCheckoutData ¢opmye mnaTikHUANW 3amudT 3 MIAIACOM 3a  aJIrOPUTMOM
Base64(SHA1(privateKey + data + privateKey)). Meron ValidateCallback BukopuctoBye

CryptographicOperations.FixedTimeEquals nns 3amoGirannst timing-arakam TpH MepeBipil

cur"arypu callback-iB Bix LigPay.
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using System.ComponentModel;
using System.Text;
using EventFlow.Application.Common.Interfaces.Queries;
using EventFlow.Application.Common.Interfaces.Repositories;
using EventFlow.Application.Common.Interfaces.Services;
using EventFlow.Domain.Entities;

using EventFlow.Domain.ValueObjects;

using Microsoft.SemanticKernel;

namespace EventFlow.Infrastructure.AI.Plugins;

/// <summary>
/// Semantic Kernel plugin for organizer event management.

/// Enables the AI to create, update, publish, and delete events
on behalf of the organizer.

/// </summary>
public class EventManagementPlugin

{

private
private

private
private
private
private
private
private
private

const int FreeActiveEventLimit
const int ProMonthlyEventLimit

readonly
readonly
readonly
readonly
readonly
readonly
readonly

35
50;

IEventRepository _eventRepository;
IEventQueries _eventQueries;
IUserContextService _userContextService;
IUserRepository _userRepository;
ISubscriptionQueries _subscriptionQueries;
IStorageService _storageService;
IEventRefundService _refundService;

public EventManagementPlugin(
IEventRepository eventRepository,
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IEventQueries eventQueries,
IUserContextService userContextService,
IUserRepository userRepository,
ISubscriptionQueries subscriptionQueries,
IStorageService storageService,
IEventRefundService refundService)

{
_eventRepository = eventRepository;
_eventQueries = eventQueries;
_userContextService = userContextService;
_userRepository = userRepository;
_subscriptionQueries = subscriptionQueries;
_storageService = storageService;
_refundService = refundService;

}

[KernelFunction("create event")]
[Description("Create a new event as a draft. Use this when the
organizer wants to create an event.")]
public async Task<string> CreateEventAsync(
[Description("Title of the event")] string title,
[Description("Full description of the event")] string
description,
[Description("Date and time of the event (format:
yyyy-MM-dd HH:mm). Must be in the future.")] string eventDateTime,
[Description("Location of the event")] string? location =
null,
[Description("Ticket price in UAH. Use © for free events
(default: ©0).")] decimal ticketPrice = 0,
[Description("Maximum number of attendees. Leave empty for
unlimited.")] int? maxAttendees = null)
{
var userId = _userContextService.GetCurrentUserId();
if (userId == null)
return "You need to be logged in to create events.
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Please sign in first.";

var isOrganizer = await
_userRepository.HasRoleAsync(userId.Value, "Organizer");

var isAdmin = await
_userRepository.HasRoleAsync(userId.Value, "Admin");

if (!isOrganizer && !isAdmin)
return "Only organizers can create events. Please
upgrade to a Pro subscription to unlock event creation.”;

if (!isAdmin)
{
var subscription = await
_subscriptionQueries.GetByUserIdAsync(userId.Value);
var hasPro = subscription is not null &&
subscription.IsActive();

if (hasPro)
{
var eventsThisMonth = await
_eventQueries.CountByOrganizerThisMonthAsync(userId.Value);
if (eventsThisMonth >= ProMonthlyEventLimit)
return $"You have reached the monthly limit of
{ProMonthlyEventLimit} events.";
}

else

{

return "AI event creation is a Pro feature. You
can create events manually via the Dashboard.";

}

if (!DateTime.TryParse(eventDateTime, out var
parsedDateTime))
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return "Invalid date format. Please use format:
yyyy-MM-dd HH:mm.";

if (parsedDateTime <= DateTime.UtcNow)
return "Event date must be in the future.";

if (ticketPrice < 0)
return "Ticket price cannot be negative.";

if (maxAttendees is <= 9)

return "Maximum attendees must be greater than zero.'

var evt = Event.Create(
title, description, parsedDateTime, userId.Value,
location, ticketPrice, maxAttendees);

var created = await _eventRepository.AddAsync(evt);

return $"Event **\"{title}\"** has been created as a
draft.\n\n" +
$"**To publish this event**, you need to add at
least one photo first.\n" +
$"Please go to the [Edit Event
page](/events/{created.Id.Value}/edit) to upload a photo.";

[KernelFunction("update_event")]
[Description("Update an existing event's details. Pass the
event ID (GUID) OR the event title.")]
public async Task<string> UpdateEventAsync(
[Description("The event ID (GUID) OR exact title of the
event to update")] string eventld,
[Description("New title (leave empty to keep current)")]
string? title = null,
[Description("New description (leave empty to keep

1 .
J
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current)")] string? description = null,

[Description("New date/time (format: yyyy-MM-dd HH:mm)")]
string? eventDateTime = null,

[Description("New location")] string? location = null,

[Description("New ticket price in UAH")] decimal?
ticketPrice = null,

[Description("New maximum attendees")] int? maxAttendees =
null)

{

var userId = _userContextService.GetCurrentUserId();

if (userld == null) return "You need to be logged in to
manage events.";

var isAdmin = await
_userRepository.HasRoleAsync(userId.Value, "Admin");
if (!isAdmin)
{
var subscription = await
_subscriptionQueries.GetByUserIdAsync(userId.Value);
if (subscription is null || !subscription.IsActive())
return "AI event editing is a Pro feature.";

var evt = await ResolveOrganizerEventAsync(eventId,
userId.Value);
if (evt is null)
return "I couldn't find that event among the ones you
organized.";

DateTime? parsedDateTime = null;
if (!string.IsNullOrEmpty(eventDateTime))
{
if (!DateTime.TryParse(eventDateTime, out var dt))
return "Invalid date format. Please use yyyy-MM-dd
HH:mm.";
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if (dt <= DateTime.UtcNow)
return "Event date must be in the future.";
parsedDateTime = dt;

var newPrice = ticketPrice ?? evt.TicketPrice;
if (newPrice < @) return "Ticket price cannot be
negative.";

evt.UpdateDetails(
title ?? evt.Title,
description ?? evt.Description,
parsedDateTime ?? evt.EventDateTime,
location ?? evt.Location,
newPrice,
maxAttendees ?? evt.MaxAttendees);

await _eventRepository.UpdateAsync(evt);

return $"Event **\"{evt.Title}\"** has been updated.";

[KernelFunction("publish event")]
[Description("Publish a draft event. The event must have at
least one photo.")]
public async Task<string> PublishEventAsync(
[Description("The event ID (GUID) OR exact title")] string
eventId)
{
var userId = _userContextService.GetCurrentUserId();
if (userld == null) return "You need to be logged in.";

var isAdmin = await
_userRepository.HasRoleAsync(userId.Value, "Admin");
if (!isAdmin)
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var subscription = await
_subscriptionQueries.GetByUserIdAsync(userId.Value);

if (subscription is null || !subscription.IsActive())
return "AI event publishing is a Pro feature.";

var evt =

await ResolveOrganizerEventAsync(eventId,
userId.Value);

if (evt is null) return "I couldn't find that event.";

if (evt.Status == Event.EventStatus.Published)

return $"Event **\"{evt.Title}\"** is already
published.";

if (evt.Status == Event.EventStatus.Canceled)
return "Cannot publish a canceled event.";

if (levt.Photos.Any())

return $"Event **\"{evt.Title}\"** needs at least one
photo before publishing.";

evt.Publish();

await _eventRepository.UpdateAsync(evt);

return $"Event **\"{evt.Title}\"** is now **published**
and visible to attendees!"”;

}

[KernelFunction("get _my events")]

[Description("Get a list of events organized by the current
user.")]

public async Task<string> GetMyEventsAsync()
{

var userId = _userContextService.GetCurrentUserId();
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if (userld == null) return "You need to be logged in.";

var events = await
_eventQueries.GetByOrganizerAsync(userId.Value);
if (levents.Any())
return "You haven't created any events yet.";

var sb = new StringBuilder();

sb.AppendLine($"You have **{events.Count}** event(s):\n");

foreach (var evt in events)

{

var statusLabel = evt.Status switch

{
Event.EventStatus.Draft => "Draft",
Event.EventStatus.Published => "Published",
Event.EventStatus.Canceled => "Canceled",
_ => evt.Status

}s5

sb.AppendLine($"**{evt.Title}** -- {statusLabel}");

sb.AppendLine($" - Date: {evt.EventDateTime:dddd,

MMMM d, yyyy ‘at’ h:mm tt}");
sb.AppendLine($" - Registrations:

{evt.GetRegistrationCount()}");
sb.AppendLine();

}
return sb.ToString();

[KernelFunction("delete event")]

[Description("Delete an event. Refunds all paid attendees
first.")]

public async Task<string> DeleteEventAsync(

[Description("The event ID (GUID) OR exact title")] string

eventId)
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var userId = _userContextService.GetCurrentUserId();
if (userld == null) return "You need to be logged in.";

var evt = await ResolveOrganizerEventAsync(eventld,
userId.Value);

if (evt is null) return "I couldn't find that event.";

var domainld = evt.Id;
var title = evt.Title;

var refundSummary = await
_refundService.RefundAllRegistrationsAsync(
evt, $"Event '{title}' was deleted by the organizer");

foreach (var photo in evt.Photos)

{

await _storageService.DeleteAsync(photo.ImageKey);

await _eventRepository.DeleteAsync(domainId);

return $"Event **\"{title}\"** has been deleted.";

private async Task<Event?> ResolveOrganizerEventAsync(string
eventIdOrTitle, UserId userld)

{

Event? evt = null;

if (Guid.TryParse(eventIdOrTitle, out var guid))
{

evt = await
_eventRepository.GetByIdWithDetailsAsync(new EventId(guid));
}
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if (evt is null)
{
var myEvents = await
_eventQueries.GetByOrganizerAsync(userId);
evt = myEvents.FirstOrDefault(e =>
e.Title.Equals(eventIdOrTitle,
StringComparison.OrdinalIgnoreCase))
?? myEvents.FirstOrDefault(e =>
e.Title.Contains(eventIdOrTitle,
StringComparison.OrdinalIgnoreCase));

if (evt is not null)
evt = await
_eventRepository.GetByIdWithDetailsAsync(evt.Id);
}

if (evt is null) return null;
if (evt.OrganizerId == userId) return evt;

"Admin");
return isAdmin ? evt : null;

var isAdmin = await _userRepository.HasRoleAsync(userlId,

Al-imarin - EventManagementPlugin oronomye QyHKIIT CTBOpEHHS, OHOBJICHHS,

myOmikarii, meperisany Ta BuganeHs nofdii 3 arpudytamu [KernelFunction] Ta [Description],

aki Semantic Kernel aBTomatmuno mneperBopioe Ha tool-definitions mms LLM.

¢ynukuiss  nepeBipse mnpaBa uepe3  IUserContextService Ta  MANHCKY
ISubscriptionQueries, 1110 130JIF0€ JO3BOJIH BiJl MOJIEIII.

Jlictunr E.2. Cepic-opkectparop AiChatService

Koxxua

qJepes

using System.Runtime.CompilerServices;
using EventFlow.Application.Common.Interfaces.Repositories;
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using EventFlow.Application.Common.Interfaces.Services;
using EventFlow.Domain.ValueObjects;

using EventFlow.Infrastructure.AI.Plugins;

using Microsoft.Extensions.Logging;

using Microsoft.Extensions.Options;

using Microsoft.SemanticKernel;

using Microsoft.SemanticKernel.ChatCompletion;

using Microsoft.SemanticKernel.Connectors.OpenAI;

namespace EventFlow.Infrastructure.AI;

/// <summary>
/// AI Chat Service using Semantic Kernel with native function
calling.
/// Plugins are invoked automatically by the kernel when the LLM
requests them.
/// </summary>
public class AiChatService : IAiChatService
{
private readonly Kernel _kernel;
private readonly AiOptions _options;
private readonly EventSearchPlugin _eventSearchPlugin;
private readonly EventRegistrationPlugin
_eventRegistrationPlugin;
private readonly EventManagementPlugin _eventManagementPlugin;
private readonly OrganizerDashboardPlugin
_organizerDashboardPlugin;
private readonly IUserContextService _userContextService;
private readonly IUserRepository _userRepository;
private readonly ILogger<AiChatService> logger;
private readonly AiResponseDataCollector _dataCollector;
private const string SystemPromptTemplate = """
You are EventFlow AI, a friendly assistant for an event
management platform.
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You help users find events, register, and manage

registrations.

request

You also help organizers create and manage events.

=== CRITICAL RULE ===

You have tools available. You MUST call a tool for any
that reads or changes

event/registration data. NEVER invent results.

TOOL ROUTING:

- "show me events" — search_events

- "show me details about X" — get event details

- "register me for X" — register for event

- "cancel my registration for X" — cancel registration
- "my registrations” — get _my registrations

- "show my events" — get my events

- "delete X event" — delete event

- "publish X event" — publish event

- "update X event" — update event

Current date: {current_datetime}

nuon
)

public AiChatService(

Kernel kernel,

IOptions<AiOptions> options,

EventSearchPlugin eventSearchPlugin,
EventRegistrationPlugin eventRegistrationPlugin,
EventManagementPlugin eventManagementPlugin,
OrganizerDashboardPlugin organizerDashboardPlugin,
AiResponseDataCollector dataCollector,
IUserContextService userContextService,
IUserRepository userRepository,
ILogger<AiChatService> logger)
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_kernel = kernel;

_options = options.Value;

_eventSearchPlugin = eventSearchPlugin;
_eventRegistrationPlugin = eventRegistrationPlugin;
_eventManagementPlugin = eventManagementPlugin;
_organizerDashboardPlugin = organizerDashboardPlugin;
_dataCollector = dataCollector;

_userContextService = userContextService;
_userRepository = userRepository;

_logger = logger;

public async Task<AiChatResponse> ProcessMessageAsync(
string? userld,
string message,
IReadOnlyList<ChatMessage>? conversationHistory = null,
CancellationToken cancellationToken = default)

string? lastFunctionResult = null;

try
{
// Resolve Clerk userld — database UserId so plugins
can act on behalf of user
await ResolveAndSetUserIdAsync(userlId,
cancellationToken);

// Clone the singleton kernel and attach scoped
plugins for this request
var kernel = _kernel.Clone();

// Merge all plugin functions into a SINGLE plugin
named "EventFlow"

var allFunctions = new List<KernelFunction>();

foreach (var pluginInstance in new object][]




156

{
_eventSearchPlugin,
_eventRegistrationPlugin,
_eventManagementPlugin,
_organizerDashboardPlugin,
})

var extracted =
KernelPluginFactory.CreateFromObject(pluginInstance);
allFunctions.AddRange(extracted);
}
kernel.Plugins.AddFromFunctions("EventFlow",
allFunctions);

// Function invocation filter -- capture the result of
each tool call
kernel.FunctionInvocationFilters.Add(
new CaptureFunctionResultFilter(result =>
lastFunctionResult = result));

var systemPrompt = SystemPromptTemplate
.Replace("{current_datetime}",
DateTime.Now.ToString("f"));
var chatHistory = new ChatHistory(systemPrompt);

if (conversationHistory != null)

{

var recentHistory = conversationHistory.Count > 4
?

conversationHistory.Skip(conversationHistory.Count - 4).TolList()
: conversationHistory;

foreach (var msg in recentHistory)

{

if (msg.Role == "user"
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chatHistory.AddUserMessage(msg.Content);

else

chatHistory.AddAssistantMessage(msg.Content);
}

chatHistory.AddUserMessage(message);

// FunctionChoiceBehavior.Auto() -- kernel
automatically:
// 1. Send plugin definitions to LLM as tools
// 2. Detect when LLM requests a tool call
// 3. Invoke the matching [KernelFunction] method
// 4. Append result and call LLM again for final
response
#pragma warning disable SKEXP00O1
var settings = new OpenAIPromptExecutionSettings
{
FunctionChoiceBehavior =
FunctionChoiceBehavior.Auto(),
Temperature = options.Temperature,
MaxTokens = _options.MaxTokens
}s
#pragma warning restore SKEXP00O1

var chatCompletion =
kernel.GetRequiredService<IChatCompletionService>();

var result = await
chatCompletion.GetChatMessageContentAsync(

chatHistory, settings, kernel, cancellationToken);

var responseText = result.Content ?? "I'm sorry, I

couldn't generate a response.";




158

var structuredData = _dataCollector.HasData
? dataCollector.Get()
: (Type: (string?)null, Data: (object?)null);

return new AiChatResponse(responseText, Success: true,
StructuredData: structuredData.Data is not null
? new { type = structuredData.Type, data =
structuredData.Data }

: null);
}
catch (Exception ex)
{
_logger.LogError(ex, "Error processing AI chat
message");

return new AiChatResponse(
"I apologize, but I encountered an error
processing your request. Please try again.",
Success: false,
Error: ex.Message);

public async IAsyncEnumerable<string>
ProcessMessageStreamAsync(
string? userlId,
string message,
IReadOnlyList<ChatMessage>? conversationHistory = null,
[EnumeratorCancellation] CancellationToken
cancellationToken = default)
{
var response = await ProcessMessageAsync(userId, message,
conversationHistory, cancellationToken);

var words = response.Message.Split(' ');
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foreach (var word in words)

{

yield return word + ;
await Task.Delay(20, cancellationToken);

private async Task ResolveAndSetUserIdAsync(string? userId,
CancellationToken cancellationToken)

{
if (string.IsNullOrEmpty(userId)) return;

if (userId.StartsWith("user_"))
{
var user = await
_userRepository.GetByClerkIdAsync(userId, cancellationToken);
if (user != null)

{

_userContextService.SetExplicitUserId(user.Id);

}

else if (Guid.TryParse(userId, out var guid))

{

_userContextService.SetExplicitUserId(new
UserId(guid));

}

Cepric AiChatService opkectpye Al-po3moBy: kionye kernel, o0'eqHye dwoTupu
IUTariHl B OAMH JoriyHui tool-namespace EventFlow-*, dbopmye cucremauii mpomnr 3
MOTOYHUM YacoM, TMepeaae iCTOpit0 po3MOBH (OCTaHHI 4 MOBIAOMJICHHS) Ta HAJICWJIAE 3aIUT
Ha LLM 3 mnamamryBanasM FunctionChoiceBehavior.Auto(), mo mo3Bonse Moaem

CaMOCTIIHO BUPIITYBaTH, sIKI (PYHKITIT BUKJIUKATH.
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using Microsoft.AspNetCore.SignhalR;
namespace EventFlow.Infrastructure.Hubs;

/// <summary>

/// Real-time notifications hub.

/// Clients connect with ?userId=<clerkUserId>&role=<role>
/// and join the appropriate groups to receive targeted
notifications.

/// </summary>

public class NotificationsHub : Hub

{

public override async Task OnConnectedAsync()

{
var query = Context.GetHttpContext()?.Request.Query;

var userId = query?["userId"].FirstOrDefault();
var role = query?["role"].FirstOrDefault();

if (!string.IsNullOrEmpty(userId))
await Groups.AddToGroupAsync(Context.Connectionld,
$"user:{userId}");

if (role == "admin")
await Groups.AddToGroupAsync(Context.Connectionld,
"admin");

if (role is "organizer" or "admin" &&
Istring.IsNullOrEmpty(userld))
await Groups.AddToGroupAsync(Context.Connectionld,
$"organizer:{userId}");
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await base.OnConnectedAsync();

Xab NotificationsHub nomae minkmioueni kimieHtd B SignalR-rpynmu Ha OCHOBI

query-napametpiB userld 1 role: mepconansna rpyna user:{clerkld} mns HOTH(IKaIiK TIpPO

BiacHl Aii, organizer:{clerkld} nns opranizaropcekux mnoaiii Ta mobanpbHa admin ams

CUCTEMHUX MOBiIoMJIeHb. Lle 103Bosie TapreTyBaTH pO3CHIIKY 0e3 mepedbopy 3'€THaHb.

Jlictunr K.2. Peanizauis SignalRNotificationService

using EventFlow.Application.Common.Interfaces.Services;
using EventFlow.Infrastructure.Hubs;
using Microsoft.AspNetCore.SignalR;

namespace EventFlow.Infrastructure.Services;

public class SignalRNotificationService : INotificationService

{

private readonly IHubContext<NotificationsHub> _hub;

public
SignalRNotificationService(IHubContext<NotificationsHub> hub) =>
_hub = hub;

public Task NotifyUserAsync(string clerkUserId,
NotificationPayload payload, CancellationToken ct = default) =>

_hub.Clients.Group($"user:{clerkUserId}").SendAsync("ReceiveNotifi

cation", payload, ct);

public Task NotifyOrganizerAsync(string organizerClerkUserId,

NotificationPayload payload, CancellationToken ct = default) =>
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_hub.Clients.Group($"organizer:{organizerClerkUserId}").SendAsync(
"ReceiveNotification", payload, ct);

public Task NotifyAdminsAsync(NotificationPayload payload,
CancellationToken ct = default) =>

_hub.Clients.Group("admin").SendAsync("ReceiveNotification",
payload, ct);
}

Cepgic SignalRNotificationService peanizye intepdeiic INotificationService 3 mapy
Application gepe3 [HubContext<NotificationsHub>. bi3nec-norika ne 3Hae npo SignalR -
BoHa Bukiukae NotifyUserAsync / NotifyOrganizerAsync / NotifyAdminsAsync Ha
abcTpaxiii, o 103BoIIsie 3aMiHUTH real-time Tpancmopt 6e3 3miH B Application Layer.

Jlictunr K.3. Cepsic S3StorageService

using Amazon.S3;

using Amazon.S3.Model;

using EventFlow.Application.Common.Interfaces.Services;
using Microsoft.Extensions.Logging;

using Microsoft.Extensions.Options;

namespace EventFlow.Infrastructure.Storage;

/// <summary>
/// S3-compatible object storage implementation. Works with AWS
S3, LocalStack, and Cloudflare R2.
/// </summary>
public class S3StorageService : IStorageService
{
private readonly IAmazonS3 _s3;
private readonly StorageOptions options;
private readonly IlLogger<S3StorageService> _logger;
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public S3StorageService(
IAmazonS3 s3,
IOptions<StorageOptions> options,
ILogger<S3StorageService> logger)

{
~S3 = s3;
_options = options.Value;
_logger = logger;

}

public async Task<StorageUploadResult> UploadAsync(
Stream content,
string contentType,
string keyPrefix,
string originalFileName,
CancellationToken cancellationToken = default)

if
(!StorageOptions.AllowedContentTypes.Contains(contentType,
StringComparer.OrdinalIgnoreCase))
throw new InvalidOperationException(
$"Content type '{contentType}' is not allowed.");

// Buffer into MemoryStream so AWSSDK computes SHA256
instead of chunked encoding.
// Cloudflare R2 rejects chunked uploads with signature
errors.
byte[] bytes;
using (var buffer = new MemoryStream())
{
await content.CopyToAsync(buffer, cancellationToken);
bytes = buffer.ToArray();

if (bytes.Length > StorageOptions.MaxFileSizeBytes)
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throw new InvalidOperationException(
$"File size {bytes.Length} exceeds max
{StorageOptions.MaxFileSizeBytes} bytes.");

if (bytes.Length == 0)

throw new InvalidOperationException("File is empty.");

var extension = GetExtension(originalFileName,
contentType);

var key =
$"{keyPrefix.Trimend('/")}/{Guid.NewGuid():N}{extension}";

using var uploadStream = new MemoryStream(bytes);
var request = new PutObjectRequest

{
BucketName = options.BucketName,
Key = key,
InputStream = uploadStream,
ContentType = contentType,

}s

// Disable payload signing for HTTPS endpoints (R2, AWS)

to avoid streaming-sha256 path
if (!string.IsNullOrWhiteSpace(_ options.ServiceUrl) &&
_options.ServiceUrl.StartsWith("https://",
StringComparison.OrdinalIgnoreCase))

{
request.DisablePayloadSigning = true;
}
try
{
await _s3.PutObjectAsync(request, cancellationToken);
}

catch (AmazonS3Exception ex)
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{
_logger.LogError(ex,
"Failed to upload {Key} to bucket {Bucket}",
key, _options.BucketName);
throw;
}

var url = $"{ options.PublicUrlBase.TrimEnd("'/"')}/{key}";

_logger.LogInformation("Uploaded {Key} ({ContentType}) to
{Bucket}", key, contentType, options.BucketName);

return new StorageUploadResult(key, url);

public async Task DeleteAsync(string key, CancellationToken
cancellationToken = default)

{
if (string.IsNullOrWhiteSpace(key)) return;
try
{
await _s3.DeleteObjectAsync(new DeleteObjectRequest
{
BucketName = options.BucketName,
Key = key

}, cancellationToken);
_logger.LogInformation("Deleted {Key} from {Bucket}",
key, _options.BucketName);

}

catch (Exception ex)
{
// Best-effort -- deletion must never break the caller
_logger.LogWarning(ex, "Failed to delete {Key} from
{Bucket}", key, _options.BucketName);

}
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private static string GetExtension(string fileName, string
contentType)
{
var ext = Path.GetExtension(fileName);
if (!string.IsNullOrWhiteSpace(ext)) return
ext.ToLowerInvariant();

return contentType.TolLowerInvariant() switch

{
“image/jpeg"” => ".jpg",
"image/png" => ".png",
"image/webp" => ".webp",
_ => ".bin"

¥

Cepgic S3StorageService npaitoe 3 S3-cymicium API yepes AWS SDK st .NET, o
JTI03BOJISIE BUKOPUCTOBYBATH OJWMH Koa Misi Tpbox mposainepiB: AWS S3, Cloudflare R2
(mpomakmien) ta LocalStack (po3po6xka). Bydepusaris motoky B MemoryStream 06xonuThb
cnenudiky Cloudflare R2 - Bin Bimxunse chunked transfer encoding, y sike AWS SDK

MEepEXOINTh 32 3aMOBUYBaHHsM 7151 He-seekable morokis 3 IFormFile.
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TOJIATOK M

Jlictuur 1.1. middleware Clerk (proxy.ts)

typescript
import { clerkMiddleware, createRouteMatcher } from
"@clerk/nextjs/server";

const isPublicRoute = createRouteMatcher([

/n
J

"/chat",
"/events",
"/events/(.*)",
"/pricing",
"/sign-in(.*)",
"/sign-up(.*)",
"/sso-callback",
"/api/webhooks(.*)",
1)

export default clerkMiddleware(async (auth, req) => {
if (!isPublicRoute(req)) {
await auth.protect();

}
1)

export const config = {
matcher: [
// Skip Next.js internals and all static files, unless found
in search params

"/((?! _next|[*?]*\\.(?:html?|css|js(?!on)|jpe?g|webp|png|gif]|svg]|t
tf|woff2?|ico|csv|docx? |x1sx?|zip|webmanifest)).*)",

// Always run for API routes

"/(api|trpc)(.*)",
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1
}s

@aiin proxy.ts (BimmoBimHuk middleware.ts y Next.js App Router) BukopucTtoBy€
clerkMiddleware s mepeBipku aBTeHTH(IKAIT Ha BCIX HEMyOniyHUX MapmpyTtax. [lepemnik
nyOIiyHUX NUIAXIB 3a7aeThes uepes createRouteMatcher. Matcher-koHdiryparttiss BUKITI0Ya€E
Next.js internals Ta craruuni ¢aiiau 3 o0poOku middleware s onrumizamii

POAYKTHBHOCTI.

Jlictuar U.2. Ctopinka ctBopeHHSs nofii (hparMeHr)

typescript
"use client";

import { useState } from "react";

import { useRouter } from "next/navigation";

import { useUser } from "@clerk/nextjs";

import { useMutation, useQueryClient } from
"@tanstack/react-query"”;

import { toast } from "sonner";

import { createEvent, updateEvent, uploadEventPhoto } from
"@/1lib/api/events”;

import { getMySubscription } from "@/lib/api/subscriptions”;
import { DatePicker, TimePicker, PhotoUploader } from
"@/components/index";

import { uselLanguage } from "@/contexts/LanguageContext";
import { useRole } from "@/hooks/useRole";

import { useQuery } from "@tanstack/react-query";

export default function CreateEventPage() {
const router = useRouter();
const queryClient = useQueryClient();
const { user, isSignedIn } = useUser();
const { t } = uselLanguage();
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const role = useRole();

const { data: subscription } = useQuery({
queryKey: ["my-subscription"],
queryFn: getMySubscription,

enabled: isSignedIn && (role === "organizer" || role ===
"admin"),
1
const isProActive = subscription?.plan === "pro" &&
subscription?.isActive;
const isAdmin = role === "admin";

const showFreelLimits lisAdmin && !isProActive;
const FREE_MAX ATTENDEES = 30;

const [formData, setFormData] = useState({
title: "",
description: "",
date: "",
startTime: "",

location: ,

ticketPrice: ,

maxAttendees: ,
1)
const [stagedPhotos, setStagedPhotos] = useState<File[]>([]);
const [fieldErrors, setFieldErrors] = useState<Record<string,
string>>({});

const mutation = useMutation({
mutationFn: async (publish: boolean) => {
const dateTime = new
Date( ${formData.date}T${formData.startTime} );
const price = parseFloat(formData.ticketPrice) || ©;
const maxAtt = formData.maxAttendees ?
parseInt(formData.maxAttendees, 10) : null;
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photos

// 1. Create as draft first so we have an event ID to attach

to

const created = await createEvent({
title: formData.title,
description: formData.description,
eventDateTime: dateTime.toISOString(),
location: formData.location || undefined,
ticketPrice: price,
maxAttendees: maxAtt,
publish: false,

});

// 2. Upload staged photos
for (const file of stagedPhotos) {
await uploadEventPhoto(created.id, file);

}

// 3. Publish if requested (full payload required by

UpdateEventCommand validator)

}s

if (publish) {
await updateEvent(created.id, {

title: formData.title,
description: formData.description,
eventDateTime: dateTime.toISOString(),
location: formData.location || undefined,
ticketPrice: price,
maxAttendees: maxAtt,
status: "Published",

})s

return created;

onSuccess: (data, publish) => {

queryClient.invalidateQueries({ queryKey: ["my-events"]

1)
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toast.success(publish ? "Event published!" : "Event saved as
draft.");
router.push(” /events/${data.id}/edit’);
})
1)
// Form validation + render omitted for brevity -- see full file

in repository

// Full form contains: title, description, date+time pickers,
location,

// ticket price (Pro-only), max attendees (capped at 30 for
Free), photo uploader

return (
<main className="container mx-auto max-w-3x1l py-8">
{/* 3SX form structure -- full version in repository */}
</main>
)
}

Cropinka cTBOpeHHsa Tmoaii BukopuctoBye useMutation 3 TanStack Query nans
opkecTpalii 0araTokpokoBoro ioy: CTBOPEHHS MOJli SIK YEPHETKM —> TIIOCIIIJIOBHE
3aBaHTakeHHs TpuB's3anux (ortorpadiit y Cloudflare R2 — ommiiiHa myOmikariss yepes
okpemuii UPDATE-3anut. Trifaza-pattern neoOxigna tomy, mo EventPhoto cytHOCTI

noTpeOyroTh Bke icHytouoro Eventld.

Jlicrunr M.3. Xyx interpanii 3 SignalR - useNotifications

typescript
"use client";

import { useEffect, useRef } from "react";
import * as signalR from "@microsoft/signalr”;
import { toast } from "sonner";
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interface NotificationPayload {
type: "registration" | "cancellation" | "checkin" | "payment";
title: string;
message: string;
eventId?: string;
registrationId?: string;

const BACKEND_URL = process.env.NEXT_PUBLIC_BACKEND URL ??
"http://localhost:5215";

export function useNotifications(

userId?: string | null,

role?: string | null,

getToken?: () => Promise<string | null>,
) {

const connectionRef = useRef<signalR.HubConnection |
null>(null);

useEffect(() => {
if (luserld) return;

const connection = new signalR.HubConnectionBuilder()
.withUrl(" ${BACKEND URL}/hubs/notifications™, {
accessTokenFactory: getToken

? () => getToken().then(t => t ?? "")

: undefined,
})
.withAutomaticReconnect()
.configurelLogging(signalR.LoglLevel.Warning)
.build();

connection.on("ReceiveNotification", (payload:
NotificationPayload) => {
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switch (payload.type) {
case "registration":
toast.success(payload.title, { description:
payload.message });
break;
case "cancellation":
toast.info(payload.title, { description: payload.message
1)
break;
case "checkin":
toast.success(payload.title, { description:
payload.message });
break;
case "payment":
toast.success(payload.title, { description:
payload.message });

break;
default:
toast(payload.title, { description: payload.message });
}
})s

connection.start().catch((err) =>
console.warn("[Notifications] Connection failed:", err),

)
connectionRef.current = connection;

return () => {
connection.stop();
}s
}, [userId, role, getToken]);

}
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Xyk useNotifications kepye SignalR-3'eqnannsim 3  NotificationsHub  uepes
@microsoft/signalr.  Ilepenae JWT-token Clerk wuepe3 accessTokenFactory mns
aBrenTudikarii WebSocket-3'ennanns. IIpu orpumanni monii ReceiveNotification mokasye
toast-noBiomMyIeHHsT yepe3 0i101i0TeKy Sonner, audepeHiirodu cTwib (success/info/default)

3aJIE’KHO B1J] THITY HOTH(IKaLlii.

Jlictuur 1.4. Komnonent PhotoUploader 3 drag-and-drop

typescript
"use client";

import { useRef, useState, useCallback } from "react";
import { Upload, X, Image as Imagelcon, Loader2 } from
"lucide-react”;

import { toast } from "sonner";

import { uploadEventPhoto, deleteEventPhoto } from
"@/1ib/api/events”;

import type { EventPhoto } from "@/entities/event/types";
import { ConfirmModal } from "./ConfirmModal";

const MAX FILE SIZE BYTES = 5 * 1024 * 1024,
const ALLOWED TYPES = ["image/jpeg", "image/png", "image/webp"];
const MAX PHOTOS = 5;

export interface StagedPhoto {
file: File;
previewUrl: string;

}

interface PhotoUploaderProps {
eventId?: string | null;
existingPhotos?: EventPhoto[];
onPhotosChange?: (photos: EventPhoto[]) => void;
onStagedChange?: (files: File[]) => void;
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hasError?: boolean;
disabled?: boolean;

}

export function PhotoUploader({
eventId,
existingPhotos = [],
onPhotosChange,
onStagedChange,
hasError,
disabled,
}: PhotoUploaderProps) {
const inputRef = useRef<HTMLInputElement>(null);
const [staged, setStaged] = useState<StagedPhoto[]>([]);
const [livePhotos, setlLivePhotos] =
useState<EventPhoto[ ]>(existingPhotos);
const [uploading, setUploading] = useState(false);
const [progress, setProgress] = useState(9);
const [deleteTarget, setDeleteTarget] = useState<EventPhoto |
null>(null);

const islLive = !leventld;
const photoCount = islLive ? livePhotos.length : staged.length;
const atLimit = photoCount >= MAX_PHOTOS;

const validate = (file: File): string | null => {
if (!'ALLOWED TYPES.includes(file.type))
return ~"${file.name}": only JPEG, PNG, and WebP images are
allowed. ;
if (file.size > MAX_FILE_SIZE_BYTES)
return ~"${file.name}": exceeds the 5 MB size limit. ;
return null;

}s

const handleFiles = useCallback(
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async (filelist: FileList | File[]) => {
const files = Array.from(filelist);
const accepted: File[] = [];
for (const f of files) {
if (photoCount + accepted.length >= MAX PHOTOS) {
toast.error( Maximum ${MAX_PHOTOS} photos per event. );
break;

}

const err = validate(f);
if (err) { toast.error(err); continue; }
accepted.push(f);

}
if (accepted.length === 0) return;

if (lisLive) {
// Staged mode -- collect files locally until parent
uploads them
const newStaged: StagedPhoto[] = accepted.map((file) => ({

file,
previewUrl: URL.createObjectURL(file),
1)
const merged = [...staged, ...newStaged];
setStaged(merged);
onStagedChange?. (merged.map((s) => s.file));
return;
}
// Live mode -- upload immediately
setUploading(true);
setProgress(9);
try {

const uploaded: EventPhoto[] = [];
for (const file of accepted) {
const result = await uploadEventPhoto(eventId!, file,

(p) => setProgress(p));
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uploaded.push({
id: result.id,
imageUrl: result.imageUrl,
imageKey: result.imageKey,
order: result.order,

1)
}

const merged = [...livePhotos, ...uploaded];
setLivePhotos(merged);
onPhotosChange?. (merged);
toast.success( ${uploaded.length} photo${uploaded.length >
1? "s" : ""} uploaded.’);
} catch {
// Global axios interceptor shows error toast
} finally {
setUploading(false);
setProgress(9);

}
}s

[isLive, eventId, livePhotos, staged, photoCount,
onPhotosChange, onStagedChange],

)5

const removeStaged = (index: number) => {
URL.revokeObjectURL(staged[index].previewUrl);

const next = staged.filter((_, i) => i !== index);
setStaged(next);
onStagedChange?. (next.map((s) => s.file));
}s
const confirmDeletelLive = async () => {
if (!deleteTarget || !eventId) return;
try {

await deleteEventPhoto(eventId, deleteTarget.id);
const merged = livePhotos.filter((p) => p.id !==
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deleteTarget.id);
setLivePhotos(merged);
onPhotosChange?. (merged);
toast.success("Photo deleted.");
} catch { /* handled globally */ }
finally { setDeleteTarget(null); }

}s

const onDrop = (e: React.DragEvent<HTMLDivElement>) => {
e.preventDefault();
if (disabled || atLimit) return;
if (e.dataTransfer.files?.length)
handleFiles(e.dataTransfer.files);

s

return (
<div className="space-y-3">
<div
onDrop={onDrop}
onDragOver={(e) => e.preventDefault()}
className={" flex flex-col items-center justify-center
gap-2 rounded-x1 border-2 border-dashed px-6 py-8 ${
hasError ? "border-red-500 bg-red-500/5"
: atLimit ? "border-border bg-muted/20 opacity-60"
"border-border bg-card hover:border-primary
hover:bg-primary/5 cursor-pointer"
3}
onClick={() => !disabled && !atLimit &&
inputRef.current?.click()}
role="button"
tabIndex={0}

{uploading ? (
<>
<Loader2 className="h-8 w-8 animate-spin text-primary"
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/>
<p className="text-sm font-medium">Uploading...
{progress}%</p>
</>
)+ (
<>

<Upload className="h-8 w-8 text-muted-foreground” />
<p className="text-sm font-medium">
{atLimit ? “Maximum ${MAX PHOTOS} photos reached"
"Drop photos here or click to upload"}
</p>
<p className="text-xs text-muted-foreground">
JPEG, PNG, or WebP - max 5 MB . up to {MAX PHOTOS}
photos
</p>
</>
)}
<input
ref={inputRef}
type="file"
accept={ALLOWED_TYPES.join(",")}
multiple
className="hidden"
disabled={disabled || atLimit || uploading}
onChange={(e) => {
if (e.target.files?.length)
handleFiles(e.target.files);

e.target.value = "";
3}
/>
</div>
{/* Thumbnails grid + ConfirmModal -- full version in

repository */}
</div>
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)5

Komnonentr PhotoUploader miarpumye nBa pexumu poOotu: staged (mist popmu
cTBOpeHHss moxii, ae eventld me nHemae - daitnu 30epiraloThCsl JOKATBHO depe3
URL.createObjectURL) Ta live (ay1a penaryBaHHs iCHYt04Oi MO - (haiiyin 3aBaHTaXKyIOTHCS
onpasy uepe3 uploadEventPhoto). Drag-and-drop intepdeiic peanizoBaHo uepe3 HaTUBHI

DOM-nonii onDrop i onDragOver.
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JTOJIATOK K

Jlictunr K.1. bazoswuit knac EventFlowWebFactory ans integration-tectiB

using System.Runtime.CompilerServices;

using System.Security.Claims;

using System.Text.Encodings.Web;

using EventFlow.Application.Common.Interfaces.Services;
using EventFlow.Infrastructure.Persistence;
using Microsoft.AspNetCore.Authentication;
using Microsoft.AspNetCore.Authorization;

using Microsoft.AspNetCore.Hosting;

using Microsoft.AspNetCore.Mvc.Testing;

using Microsoft.Extensions.Configuration;

using Microsoft.EntityFrameworkCore;

using Microsoft.Extensions.DependencyInjection;
using Microsoft.Extensions.Logging;

using Microsoft.Extensions.Options;

using Npgsql;

using Testcontainers.PostgreSql;

namespace Api.Tests.Integration.Infrastructure;

/// <summary>
/// Custom WebApplicationFactory that spins up a PostgreSQL
Testcontainer
/// and overrides the application's DB connection for isolated
integration tests.
/// </summary>
public class EventFlowWebFactory : WebApplicationFactory<Program>,
IAsyncLifetime
{

private readonly PostgreSglContainer _postgres = new
PostgreSqlBuilder()

WithImage("postgres:16-alpine")
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.WithDatabase("eventflow test")
.WithUsername("test")
.WithPassword("test")

.Build();

private string _connectionString = string.Empty;
public string ConnectionString => _connectionString;

protected override void ConfigureWebHost(IWebHostBuilder
builder)

{
// Development environment triggers seed data
builder.UseEnvironment("Development");
builder.ConfigureTestServices(services =>
{
// Remove existing DbContext options (real connection
string)

var descriptor = services.SingleOrDefault(
d => d.ServiceType ==
typeof (DbContextOptions<AppDbContext>));
if (descriptor != null) services.Remove(descriptor);

// Re-register AppDbContext pointing at the
Testcontainer database

var dataSourceBuilder = new
NpgsqlDataSourceBuilder(_connectionString);

dataSourceBuilder.EnableDynamicJson();

var dataSource = dataSourceBuilder.Build();

services.AddDbContext<AppDbContext>(options =>
options.UseNpgsqgl(dataSource).UseSnakeCaseNamingConvention());

// Replace AI / SignalR / Storage with no-op test
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doubles
ReplaceService<IAiChatService,
NoOpAiChatService>(services);
ReplaceService<INotificationService,
NoOpNotificationService>(services);
ReplaceService<IStorageService,
InMemoryStorageService>(services);

// Test auth scheme -- always-succeeding handler
services.AddAuthentication("Test")
.AddScheme<AuthenticationSchemeOptions,
TestAuthHandler>("Test", _ => { });
services.AddAuthorization(options =>
{
options.DefaultPolicy = new
AuthorizationPolicyBuilder("Test")
.RequireAssertion(_ => true)
.Build();
options.FallbackPolicy = null;

})s
})
.ConfigureAppConfiguration((_, config) =>
{
config.AddJsonFile("appsettings.Test.json", optional:
false, reloadOnChange: true)
.AddEnvironmentVariables();

})s

private static void ReplaceService<TService,
TImpl>(IServiceCollection services)
where TService : class where TImpl : class, TService

var descriptor = services.SingleOrDefault(d =>
d.ServiceType == typeof(TService));
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if (descriptor is not null) services.Remove(descriptor);
services.AddScoped<TService, TImpl>();

}
public async Task InitializeAsync()
{
await _postgres.StartAsync();
_connectionString = postgres.GetConnectionString();
}
public new async Task DisposeAsync()
{
await _postgres.DisposeAsync();
await base.DisposeAsync();
}

/// <summary>Fake auth handler that always succeeds.</summary>
file sealed class TestAuthHandler(
IOptionsMonitor<AuthenticationSchemeOptions> options,
ILoggerFactory logger,
UrlEncoder encoder)
: AuthenticationHandler<AuthenticationSchemeOptions>(options,
logger, encoder)
{
protected override Task<AuthenticateResult>
HandleAuthenticateAsync()
{
var identity = new ClaimsIdentity("Test");
var principal = new ClaimsPrincipal(identity);
var ticket = new AuthenticationTicket(principal, "Test");
return
Task.FromResult(AuthenticateResult.Success(ticket));

}
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Knac EventFlowWebFactory nacninye WebApplicationFactory<Program> 1 mignimae
peanbHy PostgreSQL y Docker-konteitnepi yepesTestcontainers nepes KOXKHUM MPOTOHOM
tectiB. ¥ ConfigureWebHost 3oBHimmHI 3anexHocTi (Al-cepsic, SignalR, S3) 3amintoroThCs
Ha no-op double-u, a aBreHTHdIKALS - Ha 3aBKaU-ycrimmHul TestAuthHandler, o mo3Bouisie

tectam niepeBipsti noBHud HTTP-flow 6e3 peansuux 30BHimHIX API.

Jlictunr K.2. [Ipuknaz unit-tecty mnarina (EventSearchPluginTests)

using EventFlow.Application.Common.Interfaces.Queries;
using EventFlow.Domain.Entities;

using EventFlow.Domain.ValueObjects;

using EventFlow.Infrastructure.AI;

using EventFlow.Infrastructure.AI.Plugins;

namespace Application.UnitTests.AI;

public class EventSearchPluginTests
{

private readonly IEventQueries _eventQueries =
Substitute.For<IEventQueries>();

private readonly EventSearchPlugin _sut;

public EventSearchPluginTests()
{

_sut = new EventSearchPlugin(_eventQueries, new
AiResponseDataCollector());

}

private static Event CreateTestEvent(string title = "Test
Event", string? location = "Kyiv")

{

var organizerId = UserId.New();
return Event.Create(title, "Test description”,
DateTime.UtcNow.AddDays(7), organizerId, location,
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100m, 50);
}

[Fact]
public async Task
SearchEvents_WithResults_ ReturnsFormattedList()
{
// Arrange
var evt = CreateTestEvent("AI Conference");
_eventQueries.SearchEventsAsync(
Arg.Any<string?>(), Arg.Any<string?>(),
Arg.Any<DateTime?>(), Arg.Any<DateTime?>(),
Arg.Any<string?>(), Arg.Any<int>(),
Arg.Any<int>(),
Arg.Any<CancellationToken>())
.Returns(new List<Event> { evt }.AsReadOnly());

// Act
var result = await _sut.SearchEventsAsync(searchTerm:
IIAIII);
// Assert
result.ShouldContain("displayed as visual cards");
}
[Fact]

public async Task
SearchEvents NoResults ReturnsNoEventsMessage()
{
// Arrange
_eventQueries.SearchEventsAsync(
Arg.Any<string?>(), Arg.Any<string?>(),
Arg.Any<DateTime?>(), Arg.Any<DateTime?>(),
Arg.Any<string?>(), Arg.Any<int>(),
Arg.Any<int>(),




187

Arg.Any<CancellationToken>())
.Returns(new List<Event>().AsReadOnly());

// Act
var result = await _sut.SearchEventsAsync(searchTerm:
"nonexistent");

// Assert

result.ShouldContain("No events found");
}
[Fact]

public async Task SearchEvents_WithDateRange_ ParsesDates()
{
// Arrange
_eventQueries.SearchEventsAsync(
Arg.Any<string?>(), Arg.Any<string?>(),
Arg.Any<DateTime?>(), Arg.Any<DateTime?>(),
Arg.Any<string?>(), Arg.Any<int>(),
Arg.Any<int>(),
Arg.Any<CancellationToken>())
.Returns(new List<Event>().AsReadOnly());

// Act
await _sut.SearchEventsAsync(startDate: "2026-01-01",
endDate: "2026-12-31");

// Assert

await _eventQueries.Received(1l).SearchEventsAsync(
Arg.Any<string?>(), Arg.Any<string?>(),
Arg.Is<DateTime?>(d => d.HasValue),
Arg.Is<DateTime?>(d => d.HasValue),
Arg.Any<string?>(), Arg.Any<int>(), Arg.Any<int>(),
Arg.Any<CancellationToken>());
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Unit-rect EventSearchPluginTests imoctpye pyramid-of-testing miaxia: 3ajlexHOCTI

(IEventQueries) 3amokani uepe3 NSubstitute, TecTyeTbcsi TUIbKHY JioTiKa miariHa 6e3 BJ] Ta

LLM. Assertions BukonytoThcsi depe3 Shouldly nmnst BupasHoro cunTakcucy. Koxken Tect

nepeBipsi€ OJIMH aCTIEKT MOBEIIHKY (3 pe3ysibTaramu, 0e3 pe3ybTaTiB, 3 1aTOI0) - aTOMapHICTh

JI03BOJISIE€ NIBUIKO JIOKAII3yBaTl NPUYUHY TOMHIIKH.

Jlictunr K.3. [Ipukian integration-TecTy peectpailii Ha MOJIit0

using System.Net;

using Api.Tests.Integration.Infrastructure;

using EventFlow.API.DTOs.Events;

using EventFlow.Application.Events.Commands.RegisterForEvent;

namespace Api.Tests.Integration.Events;

/// <summary>

/// Integration tests for event registration and cancellation

endpoints.

/// Each test method that modifies data cleans up via

CleanupTestDataAsync().

/// </summary>

public class RegisterForEventTests(EventFlowWebFactory factory)
IntegrationTestBase(factory), IAsyncLifetime

private string _attendeeClerkId = string.Empty;
private Guid _eventId = Guid.Empty;

public async Task InitializeAsync()
{

// Seed a fresh attendee user and a published event before
each test class run
_attendeeClerkId = await SyncUserAsync(firstName:
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"Attendee", lastName: "Tester");
(_, _eventId) = await
SeedPublishedEventAsync("Registration Test Event");

}

public async Task DisposeAsync()

{

await CleanupTestDataAsync();
}
[Fact]

public async Task
RegisterForEvent Returns200 WithSuccessMessage()
{
// Arrange
Client.DefaultRequestHeaders.Remove("X-User-Id");
Client.DefaultRequestHeaders.Add("X-User-Id",
_attendeeClerkId);

// Act
var response = await
Client.PostAsync($"/api/events/{_eventId}/register", null);

// Assert
response.StatusCode.Should().Be(HttpStatusCode.OK);

var body = await
response.ToResponseModel<RegistrationResponse>();

body.Success.Should().BeTrue();

body.Message.Should().Contain("registered");

[Fact]
public async Task
RegisterForEvent_Returns400_WhenNoUserHeader()
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// Arrange -- no X-User-Id header
Client.DefaultRequestHeaders.Remove("X-User-Id");

// Act
var response = await
Client.PostAsync($"/api/events/{ eventId}/register", null);

// Assert

response.StatusCode.Should().Be(HttpStatusCode.BadRequest);
}

[Fact]
public async Task

RegisterForEvent Returns200 AlreadyRegistered WhenCalledTwice()

{

// Arrange -- sync a unique user for this specific test

var uniqueClerkId = await SyncUserAsync(firstName:
“Double”, lastName: "Register");

Client.DefaultRequestHeaders.Remove("X-User-Id");

Client.DefaultRequestHeaders.Add("X-User-Id",
uniqueClerkId);

// Act -- register twice
var first = await

Client.PostAsync($"/api/events/{ eventId}/register", null);
var second = await

Client.PostAsync($"/api/events/{ eventId}/register", null);

// Assert -- both succeed (second is idempotent and
reports "already registered")

first.StatusCode.Should().Be(HttpStatusCode.OK);

second.StatusCode.Should().Be(HttpStatusCode.OK);
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var secondBody = await
second.ToResponseModel<RegistrationResponse>();

secondBody .Message.Should().ContainAny("already",
"Already");

}

Integration-tect RegisterForEventTests 3amyckaerbcs depe3 EventFlowWebFactory 1
BukoHye peasnbHi HTTP-3anuTu 10 BIacCHOTO 1HCTaHCY 3aCTOCYHKY 3 peasibHOw PostgreSQL.
Meron InitializeAsync rorye TecToBi JaHI (CHHXpOHI3y€ KOPHCTYBada, CTBOPIOE
onyOikoBaHy mojiit0), DisposeAsync rapaHTye OYHUIIEHHS Micis kiacy. TecTu nepeBipstoTh
ak happy path (ycmimHa peectpanisi), Tak 1 error cases (BIACYTHIM 3arojioBOK, IMOBTOpPHA

peecTpartis).
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