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PE®EPAT

NEXTJS, PROSTGRES, PRISMA, WEBRTC, HLS, DASH, MEDIASOUP,
WSS, SOCKET.IO, NESTJS, REDUX TOOLKIT, TYPESCRIPT.

[TosicaroBanbHa 3amucka: 108 c., 1 tadim., 18 puc., 1 mox., 60 mxepern.

Mertoro kBanmidikariiHoi poOOTH € TOCTIHKEHHS Ta peaiialis TeXHOJIOTH
nepeaavi MOTOKOBOTO BIZIEO B peaibHOMY Yaci.

VY po6oTi mpoaHaaizoBaHO Cy4yacH1 TEXHOJIOTI Mepeaadi MOTOKOBOIO BiJI€O,
3okpema DASH, HLS ta WebRTC Ta ixmi. Ilicnsi mOpiBHSUIBHOTO aHaizy
BuOpano texHomoriro WebRTC 13 peanizaniero SFU 3a qonomororo 610;110Teku
Mediasoup, sika 3abe3neuye edeKTUBHE YNPaBIiHHA MOTOKAMU BiJIEO Ta ayio.
Po3pob6nenuit BeO-cepBic nmoeauye (yHKIII KOH(PEPEHII-3B’SI3Ky Ta MOTOKOBOI
nepeayi, 30cepeHKyr04u yBary Ha iIHTEpaKTUBHOCTI KOPUCTYBAaviB.

Ha cepBepHniii ctoponi Bukopuctano NestJS 13 Websocket (Socket.10) mis
KOMYHIiKallii B peainbHoMy yaci, Prisma mns pobotu 3 6azoro PostgreSQL, a
takox Mediasoup ayis 06pooku WebRTC-3’e€qHanb.

KiienTchka yactuHa po3pobiieHa Ha Next.js 13 BUKopucTaHHsM Redux
Toolkit st ynpasmiaas ctanoM, Tailwind CSS anst ctumizaiii Ta KI€HTCHKOT
616mioTexu Mediasoup mist inTerpartii WebRTC.

JlonaTok MpPOTECTOBAaHO HAa MPOAYKTHBHICTH 1 CTAOUIBHICTh Yy peaibHUX
YMOBAX, 3BE€pTalOUM yBary MiHIMI3allil0 3aTPUMOK Ta 3a0€3MeUeHHs SIKOCTI B1JI€O

32 YMOB HECTaOUIBHOTO MEPEKEBOTO 3’ € THAHHSI.



ABSTRACT

NEXTJS, PROSTGRES, PRISMA, WEBRTC, HLS, DASH, MEDIASOUP,
WSS, SOCKET.IO, NESTJS, REDUX TOOLKIT, TYPESCRIPT,

Explanatory note: 108 p., 1 table, 18 fig., 1 pp., 60 sources.

The aim of the qualification work is to research and implement real-time
streaming video transmission technologies.

The study analyzes modern streaming video transmission technologies,
including DASH, HLS, WebRTC, and others. Following a comparative,
WebRTC technology was selected and implemented as an SFU using the
Mediasoup library, which provides efficient management of video and audio
streams. The developed web service combines the functionality of conferencing
and streaming, focusing on user interactivity.

The server side uses NestJS with Websocket (Socket.lO) for real-time
communication, Prisma for working with a PostgreSQL database, and Mediasoup
for handling WebRTC connections.

The client side is built with Next.js, using Redux Toolkit for state
management, Tailwind CSS for styling, and the Mediasoup client library for
WebRTC integration.

The application has been tested for performance and stability under real-word
conditions, with particular attention to minimizing latency and ensuring video

quality under unstable network conditions.
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BCTVII

Y cydacHOMY CBITI TEXHOJIOTi Tepeadi MOTOKOBOTO BiZICO Ta aymio CTaau
BOKJIMBOIO YAaCTUHOIO JKHUTTS. BOHM BUKOPUCTOBYIOTHCS [JIsi PO3Bar, OCBITH,
0i3Hecy Ta mpocTo g cnuikyBaHHs. CTpimiHrosi miardopmu, taki sk Twitch ta
YouTube, 3a0e3meuyioTh MOKIUBICTh TPAHCHAIIT KOHTEHTY [UISl IIMPOKOI
ayuTopii, Toal sk cepBicu Ha kmtaiaT Google Meet 1 Zoom (dokycyroTbes Ha
1HTEPAKTUBHOMY BiJI€O- Ta ay/1103B’ 13Ky MK YUaCHHUKAaMU B PEAIbHOMY YacCi.

PO3BUTOK IIMX TEXHOJOT1A 3HAYHO 3MIHUB XapaKTep B3a€EMO/IIi B IHTEPHETI.
CrtpimMiHrosi miaThopMu 3pOOHIN MOKIMBAM MaciliTaOHE MaciITabHe MOMTUPEHHS
KOHTEHTY, a KOH(EpEeHIIiiHI cepBicH 3a0e3MeUnsii YMOBHU JJI CHUIBHOI pOOOTH Ta
cniikyBaHHsA. OHaK CTBOPEHHS Cy4acHUX PIIIeHb JIJIs TIepeiaydi MOTOKOBOTO BiJIEO
B pCaJbHOMY 4Yacl 3aJIMIIAETHCS CKIAIHUM 3aBJaHHSIM, IO BHMAarae iHTerparii
nepenoBux TexHosorii, Takux sk WebRTC, DASH, HLS Toro.

Y miit poboTi poOOTI AOCHIKYIOTBCS CydacHI MIAXOAW 10 Tiepenadi
MOTOKOBOT'O BiJ€O, IO € aKTyaJIbHUMHU JJisl CTBOPEHHS MaciiTabOBaHUX BeO-
CEPBICIB PeaIbHOTO Yacy.

AKTyanpHICTh TEMHU 3yMOBJICHA BEJIMKHUM MOMTUTOM Ha 0araroyHKIIIOHAbHI
BeO-cepBicH, IO 3a0e3MeuyloTh BUCOKOSKICHUM BiI€O- Ta ayJlio3B’sI30K Y
penapbHOMY Yaci 3 MiHIMaJIbHUMHU 3aTpuMkamu. lle poOuTh JoCHmimKeHHS B 1A

ragysi BaXXJIMBUM 1 IEPCTIIEKTUBHUM JIJIs MOJANIBIIOTO0 BUBUEHHS Ta peai3alli.



1 CYYACHUH CTAH I AKTYAJIBHICTh KBAJIIDIKALIIMHO]
POBOTU

1.1. KpuTnunuii aHasi3 JiTepaTypHUX JKepes 3a TEMOIO

WebRTC [1] (Web Real-Time Communications) - e cyyacHa TeXHOJIOTI,
sKa J03BOJISIE TIepeaBaTH ay/io Ta BiJIeO0 B pealbHOMY 4aci uepe3 Opaysep 0e3
HEOOX1JTHOCTI BCTAHOBJICHHSI J0AaTKOBoro 3abe3reueHHs. Bona Oymna Bmepiie
npezacTtasieHa y 2011 porii 1 3 TOro 4acy akTUBHO PO3BUBAETKCS JIJIS1 3aCTOCYBaHb y
BiJICOKOH(EPEHIIIAX, MOTOKOBOMY BiJI€O, OHJAWH-Irpax Ta IHIIUX cdepax, sKi
noTpeOyIOTh 3B A3KY B peaTbHOMY Yaci.

VY ciynt 2021 poky WebRTC OyB odimiiiHO OpUMHATHI SK CTaHAApT
CeiToBuM KoHcopiiymoMm BcecBiTHboi maBytnHu (W3C) ta PobGouoro rpymoro 3
imxeHepHux 3aBaanb [HrepHery (IETF). La crangaptu3zamis 3akpinuia WebRTC
K KJIIOYOBY TEXHOJOTII0 Juisi 3a0e3nedyeHHs CTaOlIbHOCTI, CYMICHOCTI Ta
HAJIHHOCTI B 00JIacTi BIJIEO- Ta ayJi03B’sI3Ky B pPeaIbHOMY 4Yaci. 3aBISKU IIbOMY
WebRTC craB yHiBepcalbHUM 1HCTPYMEHTOM J/Ji CTBOPEHHS BeO-IOAATKIB, LIO
HIATPUMYIOTh IHTEPAKTUBHICTh Ta BUCOKY SIKICTh TIEpeiayl JaHUX.

Y psai mgiTepaTypHUX JDKEpeNl HAJAa€ThCA 3arallbHUM OTJIST TEXHOJIOTIT
WebRTC, Bximouaroun "Learning WebRTC" [3] ta "WebRTC Cookbook" [4]. Lli
KHUTH JOKJIaHO ONMUCyIoTh apXitekrypy WebRTC, ii nporokonu (SRTP [5], ICE
[6], DTLS [7]) i npuHiunu poOoTH, 30KpeMa repeaady MoTOKOBOro Bifeo. OaHak
111 JpKepena Ouibiie GOoKyCYIOThCS Ha TeXHIYHUX acrnekTax poootu WebRTC, a e
Ha KOHKpPETHUX mpukianax ioro BukopuctanHs. Kuura "High Performance
Browser Networking" [8], Ha siky s mocwuiaBcsi y momnepenHiid KpasidikamidHii
po6oTi, Takok MicTUTh po3aul mpo WebRTC, akueHTytoun yBary Ha ii MepexXeBUX
MOXJIMBOCTAX. [IpoTe, yepe3 MIBUAKUN PO3BUTOK TEXHOJOTH, YacTUHA 1H(hOpMaIlii
y IIbOMY JDKEpedii BXKe 3acTapijia.

Oxpim WebRTC, ans nepenadi mOTOKOBOTO BiI€O 4YaCTO BUKOPUCTOBYIOTHCSA

¥ iH1mi TexHostorii Ta mporokoiu. Hanpuknan, SRT [9] (Secure Reliable Transport)
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€ BIIKPUTUM TPOTOKOJOM, PO3POOJEHUM [UIsl Tepeaayl BiJeO 3 HHU3BKOIO
3aTPUMKOIO uepe3 HeHafiitHi Mepexi. SRT 3abe3nedye HagiiHICTh 32 PaxyHOK
KOpEKIlli BTpaT JAaHUX 1 ajarTallii 10 3MiHM MPOIMYCKHOI 3AaTHOCTI Mepexi. Bin
AKTUBHO BUKOPHCTOBYETHCS B TPAHCIIAIISAX BUCOKOT SIKOCTI, 30KpeMa Y CIOPTUBHHX
3axo/Jax Ta HOBUHHUX penopraxax. [Ipore SRT Bumarae crermiani3oBaHHX
nporpaMHuX abo amapaTHUX pilIeHb, M0 O0OMEXye MOro BUKOPUCTaHHS Yy BeO-
Opay3epax.

[amn texnosorii, Taki sk DASH [10] (Dynamic Adaptive Streaming over
HTTP) i HLS [11] (HTTP Live Streaming), MUPOKO 3aCTOCOBYIOTBHCS IS
aJanTUBHOI Tmepenayi Bijeo. BoHu 3a0e3meuyroTh BHUCOKY SKICTh TPAHCISIT
3aBJSIKA PO3MOJILTY BiJICO HA CErMEHTH 1 ajanTaiii J0 JOCTYMHOI MPOIyCKHOT
3JIaTHOCTI MEPEKI.

VY pani miTepaTypHUX JDKEPEN HAAA€ThCsl 3arajJbHUN OIS IIUX TEXHOJIOTIH.
Hampuknan, nocmimkenns "Comparing video streaming protocols: A
comprehensive analysis" [12] po3rinsnae nepesarn HLS, DASH (ta iHmmx) ms
aganTUBHOTO cTpIMiHTY. [IpoTe mxepena GoKyCyrOThCS HA MPUHIIMITAX POOOTH IIUX
MPOTOKOJIIB 1 HE BPAaXOBYIOTh iX OOMEXKEHHS y KOHTEKCTI mepeaadi BiJle0 B
peanbHOMY Yaci.

Ha mpaktuii WebRTC akTUBHO 3aCTOCOBYETHCS Y TaKHX PIIIEHHAX, 5K
Mediasoup [13], Janus [14] i Jitsi [15], sixi 3a0e3neuyroTh MacmTaOOBaHICTh i
NPOJAYKTUBHICTB JIJIsl TOTOKOBOT niepeaayi. Odimiitaa nokymenraitis Mediasoup [16]
Ta 1HII PecypcH JIeTalbHO OMUCYIOTh MOXJMBOCTI peamizauii WebRTC, ane He
POTJISIAI0Th IHTETpallito B 0araTo(pyHKI[IOHAIbHI BEO-CEpBICH.

TakuM 4YMHOM, KPUTUYHUN aHaMI3 JOCTYIHUX JITEPATypHHUX JHKEpPem
MoKasye, 110 JJI peajizallii Takoro Be0-cepBicy HeOOX1THO BpaxyBaTu MepeBaru Ta
oOMexeHHs pi3Hux TexHousorii, Takux sk WebRTC, SRT, DASH, HLS, 3 ormsny
Ha crienu@iKy nepeaadi JaHuX B peadbHoMy Yaci. He3Baxkarouu Ha mmpokuii BUOIp
pimens, came WebRTC 3a0e3neuye onTumaibHuil 0anaHc MK (DYHKIIIOHAJIBHICTIO,
MacCIITabOBaHICTIO Ta TOCTYIHICTIO JIsl B€O-0/IaTKIB, 110 POOUTH LI0 TEXHOJIOT1IO

HalKpaimM BUOOPOM JIJIs MOCTABJICHOT 3a1a4i.



1.2. AxtyanpHiCTh TeMU KBaMidiKaIiiHOi poOOTH

Amnani3 nmpenMeTHoi ray3i "TeXHOJIOrI epeaadi MOTOKOBOTO BiIeo" MOXHA
pO3MIISIIaTA 3 PI3HUX TOYOK 30py. 3 TOUKH 30pY TEXHOJIOTIH, mepenaya BiJ€O B
peaTbHOMY 4Yaci € KPUTUYHO BAKIMBOIO CKIIQOBOIO CYy4aCHUX BeO-CEpBICIB, SKi
3a0€3IeuyI0Th 1HTEPaKTHUBHICTh, MAaCIITA0OBAHICTh Ta BUCOKY SIKICTh B3a€MO/IIi
kopuctyBauiB. Texrnomorii, Taki sk WebRTC, HLS, DASH. BizirparoTh KIHO4OBY
poJib Y CTBOpEHHI MmiuaTdopM st BiACOKOH(EPEHIliii, CTPIMIHTOBUX CEPBICIB Ta
IHIIIUX J0JIaTKIB, 110 3a0€3MeUyI0Th Mepeiauy ay/Iio Ta BiJIeO B peaIbHOMY Yacl.

3 TOYKHM 30py KOMYHIKaIlli, CEpBICH JIsl B1JIEO3B SI3Ky Ta MOTOKOBOI'O B1JIEO
3HAQYHO 3MIHUJIM CHOCIO B3a€MOJli MDK JIIOJbMH, OpTraHizaimisMu Touio. BoHu
CTBOPIOIOTH MOJKJIMBICTh JUISI TPOBENICHHS OHJIAWH-3yCTpideil, HaBUYaHHS,
TPaHCIALIN MO 1 HaBITH BUpIIIEHHA Oi13HEC-33/1ad, TakuX SK BiJajlieHa
CITIBIIpAIIs.

3 TOYKH 30py AOCIIDKCHHS COILIAIBHUX IMPOIECIB, CEPBICH BiACO3B 3Ky €
BAKJIMBUM 1HCTPYMEHTOM [Jisl aHali3y MOBEIIHKM KOPHUCTYBauiB, BIUIUBY BiJ€O
KOHTEHTY Ha ayJuTOpiI0 Ta BHUBUYEHHS COIANbHUX TpeHMiB. Taki tuiargopmu
CTalOTh JIPKEPEJIOM BEJIMKUX OOCSTIB JAHUX, Kl MOXYTh BHKOPHUCTOBYBATHCS B
MapKETUHTOBUX JTOCIIKEHHSX, OCBITHIX MporpamMax Ta IHIUX Traly3sX.

AHani3 puHKY TUIaTGopM i MOTOKOBOTO BiFICO JEMOHCTPYE 3pOCTaHHS
HOMYJIIPHOCTI TaKKUX cepBiciB, sik Zoom [17], Google Meet [18], Twitch [19] Tomo.
[{i cepBicuM cTanW KIIOYOBUMH JJII POOOTH, HABYAHHS, PO3Bar Ta MPOBEICHHS

3aX0/IiB Y IU(PPOBOMY CEpPEIOBHIIIL.
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3a TaHMMH CTAaTUCTUKU KoMmmaHii Zoom [20], KiJIbKICTh KITI€HTIB, SIKI IIOPIYHO
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Ha punky crpimiHroBux cepsiciB, Takux sik Twitch, crmoctepiraerbcsa He
MeHI Bpaxatoue 3poctanHs. Ctanom Ha 2023 pik 3arambHa aymurtopis Twitch
nocsria 250 MiTBHOHIB 3apeecTpoBaHMX KOpHucTyBauiB [21], mepeBaskHa OLIBIIICT
(mpuOIM3HO TpU YeTBepTi) BikoM g0 35 pokiB [22]. Lle migkpeciroe iHTepec 10
CTPIMIHTOBOTO KOHTEHTY, a TaKOX pOJIb I1HTEPAKTUBHOCTI, Ky IuiaTdhopma

HpOHOHy€ CBO.I.M KOpHCTYBaIIaM.
Twitch User Growth
250M
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100M
i . .
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Pucynox 1.3 - JIluHamika 3poCTaHHs KIJIBKOCTI KOpUcTyBauiB Twitch

AKTyaJIbHICTh TEMHU JOCIIDKCHHS ITJIKPECIIOETHCS TOTpeOo0 y po3pooir
m1aTgopM, sIK1 IHTETPYIOTh Halkpalll (GyHKIIOHATbHI MOMXJIMBOCTI CTPIMIHTOBHX
CEpBICIB 1 KOH(MEPEHIIMHUX pilieHb. Takui maxi1 BiIKPHBA€ HOBI MOKIIMBOCTI JIJIsI
oprasi3arii IHTepaKTHBHUX OHJIAMH-3aXO01B, HABYAHHS Ta TPAHCISAIIMN MOIIM.

KpiM TOro, po3BUTOK Cy4aCHUX TEXHOJIOTIH POOUTH MOMIJIMBUM CTBOPEHHS
mwiatrgopM, SKI  MOXYThb aJanTyBaTHCS JO YMOB HECTaOUIbHOI Mepexi,
3a0e3Mevuyrour HU3bKY 3aTPUMKY Ta BUCOKY AKICTh Mepeaadl JaHHX.

TakuMm 4yuHOM, aKTyalbHICTh TeMHU KBamiikamiiHOi poOOoTH 00yMOBIIEHA
BUCOKMM TONUTOM Ha OaraToyHKLIOHaNbHI BeO-cepBicH, SIKI  3AaTHI

3a0e3neuyBaTy SIKICHY Iepelady ayaio Ta Bie0, a TaKOX IHTEPAKTHUBHICTh Y
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peanbHOMY 4aci. [le poOuTh 1OCTiIKEHHS B 111 TalTy31 BAXKJIMBUM 1 TIEPCIIEKTUBHAM

JJIA IO4aJIbHOI'O BUBUYCHHS.

1.3. w1 Ta 3aBAaHHsA KBamidikaiiitHo1 poOoTu

TexHosorii mepemadi IMOTOKOBOIO BiJIEO Ta BiJACO3B’SI3Ky BIIIrparOTh

KIIIOYOBY pOJIb y CcydacHOMY Lu(poBoMy cBiTi. BOHM BHUKOPHCTOBYIOTHCS st

opranizailii koHdepeH1ii, BeOiHapiB, TPAHCIAIIT MO, a TAKOXK Y OaraTh0oX 1HIINX

chepax. Bucoka skicTh BifeO, MiIHIMaJbHI 3aTPUMKH Ta I1HTEPAKTUBHICTH €

KIJIFOUOBUMH (PAKTOpAaMHU YCHIXY TAKHX MIATPOPM.

Mertoro kBamidikaliiiHoi poOOTH € TOCHIKEHHS Cy4acHUX TEXHOJIOTIH

nepenayi moTokoBoro Bifeo, Takux ssk WebRTC, DASH, HLS, 1 ctBopeHHs1 BeO-

CEpBICY BUKOPUCTOBYIOUH 111 T€XHOJOTII.

Jlns qocsirHEHHS 11€1 METH HeOOX1THO BUKOHATH HACTYITHI 3aBJIaHHS:

1.

[IpoBecTn aHami3 Cy4acHHX TEXHOJIOT1 mepeaadyl NOTOKOBOIO BIJEO.
Posrmsaytn WebRTC (B peamzanisx MESH, MCU, SFU), DASH,
HLS Ta iHmi TexHonorii 3 TOYKKA 30py iX mepeBar 1 HEIOMIKIB JIJIs
CTBOPEHHSI BEO-CEPBICIB.

Busnaunt QyHkKIioHanbHI Ta HedyHKIIOHAJIBHI BUMOTH 10 BeEO-
cepBicy. 30KkpeMa, BUMOTH J0 SIKOCTI1 B1I€0, 3aTPUMKHU, OITPEUTY TOIIIO.
CrnpoekTyBaTu apxiTeKTypy miatdopmu. Po3zpodutu apxitekTypy, ska
HiATpUMYyBaTHME, IOTOKOBY Nepeiady BiJie0, pO3paxoBaHy Ha BEIIUKY
KUIBKICTh KOPHUCTYBauiB 1 IHTEpPaKTUBHI MO>KJIMBOCTI,
BUKOPHCTOBYIOUM BHII€3a3HAUEH] TEXHOJIOTII Mepenadi MOTOKOBOIO
B1JIEO.

Po3pobutu 6a3y nanux st 30epiranss iHdopmarnii. CTBOpUTH cXeMy
0a3u maHuWX, sKa 3a0e3rneyuTh 30epiranHs mpodisiB KOPUCTYBAUiB,
B1JI€O- Ta ayA10CECiii, yaTy, CTATUCTUKH Ta HAJAIITYBaHb.

Po3pobutu cepBepHy uactuHy. BukopuctoByrounm Nest]S [28], sk

ocHOBHUI ¢peiimBopk, Prisma [29] (PostgreSQL [30]). Cteoputn
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Oexenn 17151 00poOKH MOTOKOBOTO BiIEO Ta KEPyBaHHS B3aEMOIIEI0 M1k
KOpHCTYyBayaMH.

6. Po3poOutu kiieHTCbKY yacThHY. CTBOPUTH 1HTYITUBHO 3pO3yMIIHIA
inTepdeiic BukopucroByrounm Next.js [31], Redux Toolkit [32],
Tailwind CSS [33], skuii J03BOJUTH KOPHUCTyBadyaM JIETKO
OpraHi30BYBaTH Ta IPUETHYBATHCS A0 TPAHCIIAIIH (a00 KOHpEpEeHIIii).

7. IaterpyBatm O€3MEKOBI MEXaHI3MH. 3a0€3MEeUUTH 3aXUCT JaHUX
KOPHUCTYBauiB, 3aXUCTY BiJI HECAHKI[IOHOBAHOTO JOCTYIY, a TaKOX
3axX0/1iB O€3MeKH Jis cTab1IbHOT pOOOTH CUCTEMH.

8. TecryBamns cuctremu. IIpoBeaeHHA TecTiB Jis  MEPEBIPKH
mpare3aTHOCT, MIBUAKOAII Ta HaAIMHOTO CepBicy. YCYHEHHS
NOMWIOK 1 onTuMi3alis podotu cxemu. IlepeBipka pobdoTu cepBicy B
yMOBaX peajbHOr0 HaBaHTAXKEHHS, OIIIHKA SIKOCTI B1JI€O.

9. Ominka nOpOAYKTUBHOCTI Ta MmacmrTaboBaHocTi. [IpoBeaeHHs
TECTyBaHHS CHUCTEMH IMpPU PI3HUX HABAHTAXKEHHSAX, BU3HAYEHHS i
3IaTHOCTI OOpOONATH OJHOYACHI 3’€qHAHHA O3 3HIKCHHS SIKOCTI
00CITyroByBaHHS.

i 3aBgaHHs TO3BOJISATH PO3POOUTH BEO-CEPBIC, SIKAW BIJIMOBIAE€ Cy4YaCHUM
BUMOTaM JI0 SIKOCTI, Oe3meku, 3ale3rneuye MaciiTabOBaHICTh 1 BUCOKY SKICTb
nepeaayl JaHuX y peajJbHOMY 4Yaci, a TaKoXK 3a0e3neuye KOpUCTyBauyaM 3py4HHH 1

e(eKTUBHUMN THCTPYMEHT.
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2 PO3POBKA ®YHKIIOHAJILHOI CXEMM I
AJITOPUTMY

2.1. Po3pobka Ta AOKIaAHUN ONUC (PYHKIIOHATBHOI CXEMH
nmporpamu

Ha mouatkoBoMy etarti poGoTH mepeadadanocs CTBOPEHHs BeO-cepBicy s
MOTOKOBOI nepeayi Bijeo. OCHOBHA ijiesl ToJiAraia y BIPOBAKEHHI CUCTEMH, SIKa
JI03BOJIsJIa O KOpUCTYBavYaM CTBOPIOBATH BJIACHI TpaHCIIALI1, moi0H1 10 Twitch a6o
YouTube Live [23]. Takuii cepBic MaB BKJIFOUATH HACTYITHI OCHOBHI (DYHKIIII:

1. TIliaTpuMKa TpaHCHSAIINA y peaJbHOMY Yaci:
1.1. BukopuCTaHHS Cy4YaCHUX TEXHOJOTIH IOTOKOBOI mHepenayi
BIJIEO.
1.2. Hwusbka 3aTpuMKa M TPAHCISTOPOM 1 TIIsia4amMHu.
2. T'myuxicTe ynpaBiiHHS TOCTYIIOM:
2.1.  MoxJIUBICTh CTBOPIOBATH MyOJIIYHI Ta MPUBATHI TPAHCIISAIIII.
2.2. lHrerpamis MexaHi3MiB ayTeHTH(IKamii Ta aBTOpW3amlii ams
Oe3MneKu JaHuX.
3. Bzaemois MK TPaHCISITOPOM 1 TJIsiIa4aMu:
3.1. IuTepakTHBHI €IEMEHTH: YaTH, PEaKIIii, TOJIOCYBaHHS TOIIIO.
4. MacmaTtaboBaHICTh:
4.1. 3ale3mneueHHs MOXIMBOCTI OJHOYACHOTO OOCIyrOBYBaHHS
BEJIMKOI KIJIBKOCT1 KOPUCTYBAYiB.

Peastizanisi Ta HOBHii BEKTOP PO3BUTKY

[linx dvac po3poOku OyJ0 BHOPOBAIKEHO OCHOBHY apXITEKTypy IJIsl
CTpIMIHTOBO BeO-cepBicy, sika OazyBasiacsi Ha RTMP [24] (Real-Time Messaging
Protocol) Ta HLS.

[Ipoatocep (TpaHCHATOp) MEepeaBaB CBOI B1JICO- Ta ayJAiONOTOKH Ha cepBEp

yepe3 RTMP, sxkwuii 3a06e3neuye cTabinbHy nepenady MeaialaHux 13 MiHIMalbHUMU
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BUMOTamu 70 mepexi. CepBep, y CBOIO 4epry, KOHBEpPTyBaB oToku y (popmat HL,
KWW po30MBa€ MOTOKM Ha KOPOTKI CETMEHTH (3a3Bu4aii 2-10 cekyH) i1 TeHepye
wieiaucT gopmary .m3u8 [25].

Ile pimeHHs J03BOJISUIO MacIiTadyBaTh CTpiMiHT 3a joromororo CDN [26]
(Content Delivery Network), 1110 3MeHIITye HaBaHTa)K€HHS Ha cepBep 1 3a0e3neuye
MIBUJIKY JOCTABKY TJIsiIadaM 10 BCbOMY CBITy. [ Nsimadi oTpuMyBanu Bifeo depes

HLS Ta BinTBOproBamu Horo y cBoix Opay3epax.

—
2 Ca—
— ) —— ——
RTMP RTMP HLS/
[C— - oyl
RTMP- Live
Compatible streaming
Camera Server N

Any viewers

Pucynok 2.1 - Apxitekrypa cTpiMiHroBo cepicy Ha ocHoBl RTMP 1 HLS

Opnak, y mporeci poOoTH 3’siCyBaliocs, IO BIPOBAKEHHsS 0a30BOT0
(GyHKLIOHATY TpaHCHSIIA € MEeHII IKaBUM (B TEXHIYHOMY IUIaHi), HIXK
nependayanocs. Bukopucranus RTMP myst mpoatocepa ta HLS st risimagis nobpe
BiJIOME 1 HE MOTPeOye 3HAYHUX THHOBAIIH.

VY 3B’s3Ky 3 muM OyJ0 BHPINIEHO BUPIMIMTH OLIBII IIKaBy MpoOJjemMy -
po3po0Ii  cucTeMH BiACOKOH(EpeHIINH 13 1HTCPAKTUBHUMH MOKJIMBOCTSIMH,
npuTaMaHHUMU, Hampukiana, Google Meet. [[ns miporo O0yJsio peanizoBaHO HOBHUM
miaxina 13 BukopuctanuaM WebRTC miis mepenadi meia-moToKiB MK y9aCHUKAMU

KOH(EpEeHIIIH.
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[IpobiemaTika IHTEPAKTUBHUX B1JICOKOH(EPEHITIN.

Po3pobka cuctemu [ 1HTEpAaKTUBHHUX BiJCOKOH(DEpEHI € CKIagHUM

3aBJaHHAM, 11O ITOB’513aHO 3 KIJIbKOMa KJIIIOUOBUMU (I)aKTOpaMI/I:

1.

JIBocTopoHHIN 00MIH Memia-motokamu: Ha BigMiHy BiA CTPIMIHTOBHX
CEpBICIB, /€ OIWH TPOIIOCEpP TPAHCIIIOE TMOTIK OaratboM Tisgadam, y
BiJICOKOH(EPEHIIIAX KOKEH yYaCHHK € OJHOYACHO MPOIIOcepoM (TeHEpye
MOTIK) 1 KOHCIOMEPOM (OTPUMYE TMOTIK BiJ] 1HIIMX ydacHHKIB). Lle cTBOproe
3HAYHE HABAHTAXKEHHS SIK Ha KIIEHTCHKIA MPUCTPOi, TaK 1 HA CEPBEPHY
1H(DpacTpyKTypy.

MacmtaboBaHicTs: Y Mipy 30UIbIICHHS KUIBKOCTI YYaCHHKIB KOH(pepeHii
3pOCTa€ KUIbKICTh MEpEeJaHuX IMOTOKIB. Y JEeAKHX apXITeKTypax e
NPU3BOJIUTH /10 €KCIOHEHIIHHOTO POCTY HABAHTAXXEHHS, IO € CEPHO3HUM
BUKJIMKOM JIJIS1 IPOAYKTUBHOCTI CUCTEMHU.

Pi3HOMaHITHICTH KIIIEHTCHKUX  TPUCTPOIB: VYyacHuku MOXKYTb
BUKOPUCTOBYBATH MPUCTPOI 3 PI3HOIO OOUYMCIIOBAIILHOIO MOTYXHICTIO (B[
MOOUIBHMX TPUCTPOIB JI0 TOTYKHHX KOMIT'IOTEPIB) Ta MEPEKEBUMHU
MOXJIMBOCTAMH (BiJl MOBUILHOTO MoOOUIbHOTO iHTepHeTY (3G-4G) 1m0
mBuakicHoro Wi-Fi a6o rirabditHoro Ethernet-miakmtouenns). Ile Bumarae
aJanTABHOrO IMAXOMY 10 Mepeaadl MOTOKiB, 00 3a0e3MeYuTH HaJICKHY
SIKICTh JJIS BCIX.

3abe3neueHHs] HU3bKOi 3aTpUMKH: J[J1 MIATPUMKH IPUPOAHOI B3aEMO/IIT MIXK
y4YaCHMKaMH 3aTpuMKa Mae OyTu MiHiManbHOIO (MeHme 200mc). Lle
BUKIIIOUAE BUKOPUCTAHHS JESKUX TPAAMIIMHUX MPOTOKONIIB IS Mepeaavy
MOTOKIB, Takux sk HLS, ski MaloTh BUCOKY 3aTPUMKY Yepe3 CErMEHTAITIIO.
InTepakTuBHIcTh: CHcTeMa MOBMHHA MIATPUMYBAaTH (PYHKII, K1 POOIATH
KOH(epeH1ii IHTepaKTUBHUMHU, TaKl sIK TEKCTOBI YaTH, peaKilii, AeMOHCTpalii

CKpaHy, roJloCyBaHH:A, TOLIO.
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2.2 Po3poOka Ta TOKJIaJHUN OTKC aJITOPUTMY pOOOTH MpOrpamMu

Jlist moOymoBu €(peKTUBHOI CHCTEMH ISl Tepeaadi MOTOKOBOTO BiJieO B
pealbHOMY 4Yacli Ba)JIMBO TMpaBWIbHO oOpaTtu apxiTektypy WebRTC, ska
3a0e3MmeunTh OajaHC MK MNPOAYKTUBHICTIO, MAacIITaOOBAHICTIO Ta 3PY4YHICTIO
BUKOPHUCTAHHA. PIIIIEHHS 3aJIeKUTh BiJl KOHKPETHO MOCTABJICHOT 3ajadi Ta BUMOT,
TaKuX SIK KUIbKICTh KOPUCTYBauiB, SIKICTh BiJIcO, BAMOTH JI0 3aTPUMKH Ta JIOCTYITHI
pecypcu. 3BaXKalouu Ha BUINE3a3HAYCH1 BUKIHMKHU, OYJIO PO3TJIIHYTO TPU OCHOBHI
apxitektypu WebRTC [27]: Mesh, MCU, SFU.

1.  Mesh: Yci ygyacHuKH HanpsMy MiIKITOYAI0ThCS OJIUH 10 OHOT0, epeIaryun

noToku yepe3 P2P-3’eqnanns.

Mesh

Connections: 4 | 10
Uplink: 4 mbps
Downlink: 4 mbps
Total: 20 mbps

N

e

= W
&1

Pucynok 2.2 - WebRTC Mesh apxitektypa

[Ipobnema: Lleit miaxin noOpe mpamroe Jumie s ay»e Maaux rpyn (10 3-5
y4acHHKIB). [[ns BemMKHX KOH(EPEHIN KOXEH KIIEHT Mae OOpOOJISATH HAITO
0arato MOTOKIB, IO MIBUJIKO NIEPEBAHTAKYE OOUUCITIOBAIbHI PECYPCH TIPUCTPOIO Ta
MEPEKY.

2. MCU: Yci moToku mepenarThCcs Ha CepBep, /e BOHU MEPEKOJAOBYIOTHCS B

OJIUH KOMO1HOBAaHMI MOTIK, AKUU MOTIM HAJICJIAETHCS KOKHOMY KJTIEHTY.
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MCU

Connections: 1|5
Uplink: 1 mbps
Downlink: 1 mbps
Total: 10 mbps

-

I‘O
@ - .
E& e;

Pucynok 2.3 - WebRTC MCU apxitektypa

@i

[Tpobnema: MCU cTBOprO€ HaBaHTaKEHHS Ha CepBEP, 0COOTUBO JUIsl BETUKHUX
KOH(epeHI1ii, e MOTOKU MOTPIOHO MEePEKOA0OBYBATH B peaibHOMY daci. Kpim toro,
11e 301IBIITY€E 3aTPUMKY, 110 € KPUTHIHHM JIJIS IHTEPAKTUBHUX JOJATKIB.

3. SFU: Cepsep npuiimae Bci MOTOKH BiJ YYaCHHKIB 1 Tepecusiae ix 0e3

MEePEKOIyBaHHS 1HITUM YYaCHUKaM.

SFU

Connections: 5| 25

Uplink:
Downlink:
Total:

-

1
o

Pucynox 2.4 - WebRTC SFU apxitekTypa

1 mbps
4 mbps
25 mbps
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[Tpo6nema: Xoua SFU 3HIKye HaBaHTa)KEHHSI Ha CEpBEpP, KIIEHT MOBUHEH
0o0po0NIATH KiTbKa TOTOKIB OJHOYACHO. Jyis cnaOKUX NPHUCTPOIB 13 HU3BKOIO
IIBUJIKICTIO MEPEXKI 11€ MOKE CTBOPIOBATH ITPOOJIEMH.

3 ornsAay Ha HaBeJEHI1 apXITEeKTypH, MOi JOCTYIHI pecypcy Ta BUMOTHU IS
peaitizalili TOTOKOBOT'O BiJIeO B MekKaX IHTEPaKTUBHOI KOH(pepeHII-TIaTdopMu 0y10
oOpano apxitektypy SFU. Bona 3a0e3neuye ontuMalbHH OallaHC MiX
HAaBAaHTAXCHHAM Ha CEpBEp Ta KIIEHTCHKUMH MPHUCTPOSIMHU, IO € KPUTUYHO
BKJIMBUM JUIsl MacIITaboOBaHUX JI0AATKIB. 3aBIsku BUKopucTanHio SFU:

® 3arpuMKa 3aJMIIAETHCA MIHIMAIbHOIO, OCKUIBKM CEpBEp HE 3alMaeThCs
MEPEKOTyBaHHSIM MOTOKIB.

e HapaHTa)keHHS Ha cepBep 3HIXKYETbcs NopiBHAHO 3 MCU, mo no3BoJisie
HIATPUMYBATH OLIBITY KUIBKICTh OJJHOYACHUX KOPUCTYBAYIB.

e KopucrtyBaui OTpUMYIOTH OKpeMi IOTOKH, UI0 JA€ MOKJIMBICTh
KOHTPOJIIOBATH SIKICTh KOXKHOTO B1JICO OKpeMO (HampHuKiaa, BUOUPATH MK
HD 1 SD 3aie’xH0 BiJl IPOIYCKHOI 3[aTHOCTI MEPEX1).

BnpoBamxennss SFU-apxiTekTypu BUMarae peTeabHOTO MPOCKTYyBaHHS
CepBEpHOI Ta KIIEHTCHKOI YaCTHH, 30KpeMa:

e Ha cepBepHiii CTOpPOHI: HEOOXIHO peanizyBaTh MaplIpyTHU3aIil0 MOTOKIB
BJIaCHOPYY a00 3a JOTMOMOroI0 CrHeIliai3oBaHUX O107T10TeK, TaKuX SK
Mediasoup a6o Janus. Ili pimeHHs 3a0e3meuyyr0Th MacIITaOOBaHICTh Ta
inTerpanito i3 cyyacaumu WebRTC API [2].

e Ha kiieHTChKIN CTOPOHI: MOTPIOHO ONTUMI3YBaTH 0OPOOKY KIIBKOX B1JI€O- T
ayJllo MOTOKIB JJIsl 3a0e3MeUYeHHs MIaBHOI POOOTH HaBiTh HAa MPUCTPOSX 3
O0OMEKEHUMHU PECYPCaAMHU.

Jnst peanmizanii epextuBHoi apxiTekTypu WebRTC BaxkuBy posib BiIirpatoTh
normomikHi cepepH, Taki ik STUN [34] (Session Traversal Utilities for NAT) i
TURN [35] (Traversal Using Relays around NAT), a Takox mnpaBuUjbHE
BUKOPHUCTaHHS MeJia cepBepiB. BoHu 3a0e3nedyroTh J10JaTKOBI MOMJIMBOCTI JIJIs

nepeaadi MOTOKiB, 0COOIMBO B YMOBAX CKIIAJHUX MEPEKEBUX KOHDITYpaITliii:
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1. STUN: STUN-cepBepu pomomaraioTh Bu3HaumtH myOmiuny I[P-aapecy

KJTII€HTA, HEOOX1IHY JJI1 BCTAHOBIICHHS MPSMOTO 3’ € THAHHS MK Y4aCHUKaAMH
(P2P). 1le 0co0auBO aKTyalbHO KOJHM KIIE€HTH 3HaxomaThes 3a NAT [36]
(Network address translation).

e [Ipuxman: xmieHT 3BeptaeThcss 10 STUN-cepBepa, oTpuMye CBOIO
nyomiuny IP-agpecy 1 nepenae ii 1HIIOMY KJIIE€HTY JJI1 BCTAaHOBJICHHS
3’€JHAHHS.

e OoOmexenns: STUN mparttoe TUIbKY y BUnaakax, koiau NAT mo3Boiise
IIPSAMHM 3B’ SA30K.

2. TURN: TURN-cepBepyu BHCTYNarOTh K PETPAHCIATOP ISl MEAIAOTOKIB Y
TUX BUIIAJIKaX, KOJIU MpsiMe 3’ €THaHHS HEMOXJIMBE uepes kopcTki NAT abo
KOPIOpaTUBHI (PaepBOIH.

e JlepeBaru: TURN 3abe3neuye cTaOUIBHICTH 3’€IHAHHS HaBITh Yy
CKIaIHUX Mepekax. [ToToku nepenaroThes uepes cepBep, rapaHTyouH,
110 3B’A30K Oy/ie BCTAHOBJICHO.

e Hepnonik: TURN 3HauHO 30UIblIIyE 3aTPUMKY Ta HABAHTAKECHHS Ha
CepBepH Yepe3 HeOOX1AHICTh PEeTPaHCIALIL BCIX TaHUX.

Takox BapTO BpaxOBYBAaTH JIOJAATKOBI aCMIEKTH, TaKl SIK:

1. Curnanbhuii ceppep: yci apxiTektypu WebRTC notpeOyroTh CUTHAJIBHOTO
cepBepa Juisi 0OOMiHY METaJaHMMH MK ydacHUKaMHu, Takumu sk SDP [37]
(Session Description Protocol) ta ICE kanmummatu [38]. Lle kmrouoBwmii
eJIEMEHT JUI 1H1am3anii P2P-3’equans.

2. MexaHi3Mu ajanTailii sIKOCTi: BUKOPUCTAaHHS TaKWUX TEXHIK, K simulcast
(mepemava OTHOTO MMOTOKY B AeKiIbKOX sikocTsax) Ta SVC [39] (Scalable Video
Coding)

3. MOHITOpUHT Ta aHATITHKA: 11 3a0e3ne4eHHs CTaOUTLHOCTI pOOOTH CUCTEMU
BaXUIMBO BIIPOBA/KYBATH 1HCTPYMEHTH MOHITOPUHTY, SIKI JO3BOJISIIOTH B
peagbHOMY Yaci BIICTIAKOBYBATH SKICTb 3’ €IHAHHS, 3aTPUMKH Ta MPOMYCKHY

3JIATHICTb.
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besneka: yci motoku B WebRTC 3a 3amoBUyBaHHSM HIH(PPYIOTHCA 32
nonomororo DTLS 1 SRTP, mo 3a6e3mnedye 3aXUCT TaHUX BiJl CTOPOHHBOTO
BTpY4YaHHSI.

XoTioch OU aKIIEHTYBaTH yBary Ha simulcast 1 TOMy JiJ1s1 4OTO BiH MOTPiOEH

[40]. Lle Texuika, npu SKiii OJUH 1 TOH e BIACOMOTIK BiAMPABIIETHCSA B IEKIILKOX

BepcCisx 3 pi3HOIO siKicTio, a cepBep SFU (B manomy Bumnaaxy Mediasoup) moxke

MOTIM MEPECUIIaTH MEBHY BEPCIIO BiICOMOTOKY KOKHOMY KIIIEHTY B 3aJIEKHOCTI BiJl

HOT0 MPOIYCKHOI 37aTHOCTI ab0 MPOAYKTHUBHOCTI NpHUCTporo. Och alirOputMm 3a

SKUM BiH TIPAIIOE:

1.
2.

[Ipoatocep oOupae HUILOBY BUXIAHY PO3JLIbHY 3/1aTHICTb.

Simulcast Bu3Havae Tpi pi3HI BapiaHTU OITPEHTY HA OCHOBI BCTAHOBJIECHOTO
JITOPUTMY 3 BUKOPUCTAHHSIM IIJIbOBOI BUX1THOI PO3/ILJILHOI 31aTHOCTI.
Simulcast kogye Tpu MOTOKH, O OTHOMY JIJIsl KOKHOTO MapamMeTpa OITpeuTy.
Koxen anpTepHaTMBHUN TOTIK Hajcuiaetbesi Ha cepBep SFU. Skimio
MPOMYCKHA 3AaTHICT, MDK mpoarocepoM 1 SFU 3aHu3bka 119 HaJICUJIaHHS
BCIX TPHOX MOTOKIB, BOHH OyAyTh MIEPEKOJAOBaHI 3 HUKYUMH OITperTamMu.
CepBep SFU nHajacwiae oAuH anbTEpPHATUBHHUM MOTIK HA KOXKEH MPUCTPId

KIHIIEBOTO KOPHUCTyBaya Ha OCHOBI JIOCTYITHOI MTPOITYCKHOI 3/1aTHOCTI.

KopuctyBaui BiguyBarOTh HallKpare nmoeaHaHHs HAAIIHOCTI Ta SKOCTI.

Pucynok 2.5 - IIpuniun po6otu simulcast

Y naBox cioBax I Ay)Xe MNpocTHid Ta e(QEeKTHUBHUM I1HCTPYMEHT IS

aJanTHBHOCTI B1JI€O- Ta ayJ110 MOTOKIB. Simulcast miATPUMYETHCSA Y BCIX CY4aCHHUX
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opay3epax depe3 WebRTC API. Haiikparie Bin mpairioe 3 Bijgeokoaekamu [41], ski

miATpuMyIOTh OararomapoBicts (Hanpukiaa, VP8, VP9), a xomex H.264 [42]
niarpuMye simulcast 3 0OMeKEHHIMU.

VY Bumangky 3 mediasoup Bce mie mpocTime - simulcast miaTpumyeThes "3
KOpPOOKHU", 1110 3HAYHO CIIPOIIY€ peaizallito miel pyHkiioHanbHocTi. Ie 3a6e3neuye
HE JIMIle CTaOUIbHICTh 3’€/IHAHHS, aje W MOKpallye 3arajlbHUNl KOPUCTYBAIbKUN
nocBin. Takum YWHOM, OOpaHMN MIAX1M JIO3BOJISIE CTBOPUTH CHCTEMY, SKa
BIJIMOBIJIa€ CY4aCHUM BUMOTaM JI0 TOTOKOBOT'O BiI€0, 3a0€31eUyI0YH BUCOKY SKICTh
nepeaayi, MiIHIMAJIbHY 3aTPUMKY Ta MOXIJIMBICTh MaclITaOyBaHHS JIs1 MIATPUMKU

BEJINKO1 KUJIBKOCTI KOPHUCTYBayiB.

2.3. Po3po0Oka inTepdeticy mporpamu

InTepdeiic kopucTyBaua MOBHHEH 3a0€3MeuyBaTH MPOCTE Ta IHTYITUBHE
KEpyBaHHS OCHOBHUMH MOJINBOCTSIMH CHCTEMH:

1. Hasiramiina maHeisb:

=" EventVerse

Pucynok 2.6 - Hasiramiiina naHnesns

1.1. Jlorotunm Ta Ha3Ba CHCTEMU: TMPU HATHUCKAHHI KOPHUCTYBa4
MOBEPTAETHCS HA FOJIOBHY CTOPIHKY.

1.2. Tlone mouryky: KOpUCTyBad MO€E BBECTH 3aMHUT y TEKCTOBE MOJE JIJIs
MONIYKY KOH(EpeHiiii, ydyacHukiB abo 3amwmciB. [IpaBopyd B modi
3HAXOJWTHCS 1KOHKA JIYNH, MPU HATUCKAHHI Ha SKY BUKOHYETHCS
MOIIYK.

1.3. Kuomnka "Log In": Tinpku 17si HEAaBTOPU30BAHUX KOPUCTYBAYiB, MPHU
HATHUCKAaHHI BIIKPUBAETHCSA MOJIAJIbHE BIKHO JIJIs1 aBTOPHU3aIlii.

1.4. Kuonka "Sign Up": TinbKK AJ11 HEABTOPU30BAHUX KOPUCTYBAUiB, MPU

HATUCKAHHI BIIKPUBAETHCS MOJAIBHE BIKHO JJIS PEECTPAITii.
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1.5. Ikonka npodinro: mpy HaTUCKaHHI 3 ABIISETHCS BUIMAJAI0Ye MEHIO, 1110

HAJIA€ KUJIbKA OCHOBHUX OIILIi

1.5.1.

1.5.2.

1.5.3.

1.5.4.

1.5.5.

@ Language

,, Dark theme ®

{3 Settings

© Log Out

Pucynok 2.7 - Bunagaroue MEHIO

Language: mnpu HATUCKAHHI BIJKPUBAETHCA IMIJIMEHIO 3
JIOCTYITHUMHA MOBaMH.

Dark theme: nepemukau, 0 103BOJIsI€ IEPEMUKATH 1HTEpdEIC
MDK CBITJIOIO 1 TeMHOIO TeMamu. CTaH TeMH 30epiraerbcsi B
Mexax opaysepa (podinro).

Log In: TinbkM a1 HEABTOPU30BAHMX KOPUCTYBadiB, MPHU
HAaTHCKaHHI BIIKPUBAETHCS MOJIAJIbHE BIKHO JIJIsl aBTOPH3aIlii.
Settings: HaTHCKaHHS BIJKPUBA€ CTOPIHKY HaJaIlITyBaHb
npodiIro KOpUCTyBaya.

Log Out: HaTUCKaHHS BHWKOHY€ BHUXIJ 13 CHCTEMH Ta

MepeHanpanJisie KOpUCTyBaya Ha TOJIOBHY CTOPIHKY.

2. TonoBHa crTopiHKa: BHUKOHY€ (QYHKIIO 1HQOpMALIHHOTO UEHTPY, A€

KOPHUCTYBadl MOXKYTb MEPETIISAIATH CIIHUCKU KaTeropid KoH(MEPEHIIiN, a TaKOK

JIOCTYITIHI B HUX TIOTOYHI Ta MailOyTH1 3yCTpiyi.
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Pucynok 2.8 - Ciucok akTUBHUX 3yCTpiueil Ha TOJIOBHIM CTOPIHIII

2.1. Ilpum HatuCckaHHI Ha 300pa’keHHS a00 HA3BYy 3YyCTpiul BIJAKPUBAETHCS
CTOpiHKA 3yCTpiui, 1€ MOKHA MEPETISTHYTH JIeTani a00 mpUeTHATHCS 10
Hel.

2.2. llpum HaTtuCKaHHI Ha 1IM’sl KOPHUCTyBada, SIKHWA CTBOPUB 3YCTpid
BiMOYBa€ThCS HaBIralis Ha CTOPIHKY KOpPHCTyBada, J€ MOJXKHA
MoOa4YMTH 3yCTPIl, sIK1 BIH CTBOPIOBAB Ta 3aIMCH IIMX 3yCTpide (SKII0
BOHHU € 1 MyOJIIYHO JTOCTYTIHI).

2.3. Ilpu HaTHCKaHHI Ha KaTETOPII0 BIIKPUBAETHCS CTOPIHKA 31 CIIMCKOM
3ycTpiuei 3a 00paHOI0 KaTeropi€ro.

ABTOpHU3aLis:

Log in to Event Verse

Email

Or log in with

> Continue with Google

Continue with Apple

Pucynok 2.9 - MoganpHe BIKHO aBTOpH3aIlii

3.1. Jlorin: MonmansHEe BIKHO BIIKpWBaeThcs Mpu HatuckanHi "Log In" Ha
TOJIOBHIW CTOPIHIII.
3.1.1. TIloxas:
3.11.1. EnexrtponHa momra abo JOriH.

3.1.1.2. Ilapons.
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3.1.2. Kuonku:

3.1.2.1. Trouble logging in?: mpu HATUCKAHHI BIAKPUBAETHCA
CTOpIHKA JIJIsl BITHOBJICHHS JOCTYIY JIO aKKAYHTY.

3.1.2.2. Log in: moctymHa JuIIe Micas 3amoBHEHHs mouiB. [Ipu
HATUCKAHHI BIJANPABIISIE 3aUT HA aBTOPU3ALIIIO.

3.1.2.3. Don't have an account? Sign up: mpu HaTUCKaHHI
3aKpUBAETHCS BIKHO aBTOPHU3ALlil Ta BIAKPUBAETHCS BIKHO
peecTparii.

3.1.2.4. Continue with Google/Apple: aBropmzariss yepe3
CTOPOHHIX MPOBANIEPIB.

3.2.  Peecrtpariig: MonanbHe BIKHO BIJIKPUBAETHCS IMPU HATHUCKaHHI "Sign
Up" Ha ronoBHiN cTopiHli. Maifke BCi MOJIS 1 KHOTIKA aHAJIOTIYHO 3
MOJaIbHUM BIKHOM aBTOpH3allii.

4. Cropinka 3ycTpiui:

4.1. KoOMNOHEHT MIArOTOBKU: MOXHa TMEperISIHYTH 1H(dOpMaliio Mpo
3yCcTpid, M0OAYNTH CIHCOK y4acHUKIB (a0o Hamuc "No one is here yet",
SKIIO Ha 3yCTpiyl 1€ HIKOTO HEMAE), MePEeBIPUTH CTaH MIKPO(OHY Ta
KaMmepu. 3a JOTMOMOror KHOMKH "Join" MoOXKHA TpPHEIHATUCA 10

3yCTpiyi.

Event Verse

test

Ready to join?

No one is here yet

Join

Pucynok 2.10 - KoMIIoOHEHT MmiArOTOBKH 10 3yCTpiyl
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4.2. KomnoHeHT koH(]epeHIii: BimoOpaxae CHOHCOK YYacHHKIB, iX

BiJIeonoTokH. [ly’ke Ba)IJIMBOIO CKJIAJOBOIO TYT € MAHENb YIPaBIIiHH,

sKa BKJIIOYA€ B ce0€ HACTYITHI 1IKOHKH:

4.2.1.
4.2.2.
4.2.3.

4.2.4.

4.2.5.

Event Verse

MikpodoH: mpu HaTUCKaHHI BMUKAa€ a00 BUMUKA€E MIKPO(OH.
Kamepa: npu HaTUCKaHHI BMUKa€e a00 BUMHKAE KaMepy.

Expan: mpu HaTHCKaHHI J03BOJIsI€E 00paTH BKIIQJIKY, BIKHO a0o
eKpaH JJiA MOoKa3y 1HImMUM y4dacHUKaM. Ilicias modatky mokasy
KaMmepa CTa€ HeAOCTYITHOIO 0 KIHIIS TOKa3zy.

[llectepHsi: mpencTaBisilo  coOOKW  HANAIITYBaHHSA, IpU
HAaTHUCKaHHI BIIKpUBAE MOJATbHE BIKHO B SIKOMY MOKHa 00paTu
Jliarma3oH SKOCT1 BiJ1e0, 0OpaTH BXIJIHI Ta BUX1AHI IPUCTPOI.
Tenepon (Ha yepBoHOMY (DOH1): IPU HATUCKAHHI KOPUCTYBay
MOKUJA€E 3yCTpIY Ta TMEPEHANpPABISETbCS HA KOMIIOHEHT
MITOTOBKH JI0 1Ii€i 3k 3ycTpiyl. Taka jiorika poOOTH 3yMOBJICHA
TAM, WIO0 IHOAI KOPHCTYBaul MOXXYTh BHMAJKOBO Ha HEi

HaTHUCHYTH.

Pucynok 2.11 - KomnoneHnt kondepeHuii

OKpiM ITUX OCHOBHUX CTOPIHOK Ta KOMIIOHEHTIB YCIOJIA (CTOpiHKA 3yCTpPidi €

BUKJIIOUCHHSIM) JIOCTYITHA KHOTIKA Y BUTJISIAL "TITroca’", sika BIATIOBIIA€ 32 CTBOPEHHS
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koH(pepentii. [Tpu i1 HaTHCKaHHI BIAKPUBAETHCS MOJAIBHE BIKHO 3 HACTYITHUMH
TIOJISIMH

1. Meeting Title: Ha3Ba 3ycTpidi, HEOOOB’SI3KOBE ISl 3aAIOBHEHHS TT0JIE.

2.  Start Time: mara i 9ac mo4yaTKy 3ycTpidi, 000B’35IKOBE TSI 3aITOBHEHHS.

3. End Time: gata i yac 3akiHueHHS 3yCTpidi, HECOOOB A3KOBE.

+

Pucynox 2.12 - KHomnka BIIKpUTTS MOJAJIBHOTO BiKHA JJIsI CTBOPEHHS 3yCTpiyi

Create Meeting

Meeting Title

Start Time

A0.MM.ITTT ——:--

End Time (Optional)

O0.MM.ITTT --:--

Cancel Create

Pucynox 2.13 - MoganibHe BIKHO JJisi CTBOPEHHS 3yCTpidi

IaTepdeiic gomatky Bke 3apa3 € (QYHKIIIOHATBHUM 1 3pO3YMITUM IS
KOPUCTYBadiB 3aBASKH MIHIMAJIICTUYHOMY JIM3aiiHy, JIOTIYHIA CTPYKTYpI,
3pO3yMUIIN OopraHizailii KOHTEHTY Ta MPOCTOTI Hapiramii. OgHaK BIOPOBAJKEHHS
O11b1101 iIHOPMATUBHOCTI, AANTHBHOCTI Ta HOBUX (DYHKIIIH, TAKUX SK (QUIBTpaIlis,
pI3HOrO0 poOAY CTaTUCTHMKa abo IHTErpaiii 1HIIMX CEpBICIB, 3HAYHO MOKPAIIUTH
KOPHUCTYBAIbKHUI JOCBI 1 3p0OUTH I1aTHopMy O1IIIT KOHKYPEHTOCTIPOMOKHOIO Ta

MPUBAOJIMBOIO JIJIS1 IIIUPIIOTO KOJIa KOPUCTYBAYiB.
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3 PO3PObLKA bA3U1 JAHUX I ITTPOTPAMHOI'O
SABE3ITEYEHHA

3.1 Anani3z o6paHoi cepenu nporpaMmyBaHHs

[Tpu po3poOiii IHTEPaKTUBHOTO BEO-10aTKY IJIsl B1I€OKOHDEpEHIIIN

[MOCTAIOTh TaKl KJIOYOBlI BUMOTH JI0 TEXHOJIOTIH:

1.
2.

4.
5.

Hu3sbka 3aTpuMKa Ta BUCOKA €()EKTUBHICTh POOOTH 3 TOTOKOBUMHU TaHUMH.

3py4HICTh Ta MPOCTOTA PO3POOKHU, JETKICTh pePaKTOPUHTY, TUTIOOE3MEeKa Ta
aBTOMAaTH3allisl TIPOLIECIB.

MacmtaboBaHiCTh Ta POYKTUBHICTb.

[IpocroTa iHTerparii 3 10A4aTKOBUMUA MOAYJISIMUA T4 CTOPOHHIMU CEPBICAMHU.

[linTpuMKa cydacHUX CTaHIAAPTIB BEO-PO3POOKHU.

BpaxoByroun 111 kputepii 0ys10 00paHO HACTYMHUHN CTEK TEXHOJOTIH.

MoBa nporpamyBaHHS Ta CEPEAOBUILEC BUKOHAHHS:

1.

TypeScript [48]: nanOynoBa Hax JavaScript, ska 3a0e31euye CTaTHIHY

tumizaiito. Bukopucranns TypeScript no3Bosse:

1.1. BusaBuTH JOr1YHI MIOMUJIKHU Ha €TaIl KOMIIUIALI.

1.2. 3po3yminuii Ta CaMOJIOKYMEHTOBAaHUIN KOJ| Yepe3 BU3HAYEHHS
iHTepdeiciB, TUITIB Ta KJIACIB.

1.3. IIpocrinry koMaHAHY PO3pPOOKY, OCKIJIBKHU 1HILT PO3POOHUKU

OTPUMYIOTh YITKY 1HQOPMAIIIIO PO TUIH BXIJHUX Ta BUXITHUX JaHUX
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¢bynkuiit. Le 3HMKy€e pU3UK MOMUIIKH 1 MOJIETTIIYE peaKTOPUHT, 110 €

KPUTUYIHO BAXKIIMBUM Y CKJIAITHUX JOJATKaX.

Node.js [49]: cepenoBuliie BUkoHaHHs JavaScript Ha CTOpOHI cepBepa.

OcnogHi niepeBaru Node.js:

2.1.

2.2.

2.3.

2.4,

HebGnokyroua Mojiess BBO1Y/BUBOTY, ONITUMI30BaHa /i1 00POOKH
BEJIMKOI KITBKOCTI OJTHOYACHUX 3’ € THAHb.

Benuka exocucrema naketis (npm [50]), sika 103BoIISIE IBUIAKO
1HTEerpyBaTH CTOPOHHI MOJTYI.

Benuka crminbHOTA Ta aKTUBHA MIATPUMKA, 3aBASKA YOMY JIETKO
3HAWTH PO3B’A3aHHS CKIIAJHUX MPOOIIEM.

31aTHICTh €PEKTUBHO MPAITIOBATH 3 real-time TeXHOJIOTISIMHU, 1110 €

KIIFOYOBUM JJIsI BUMOT IOAATKY.

Cuctema nepegadi MeIialaHuXx:

1.

WebRTC ta Mediasoup: WebRTC - ctangapTHa TeXHOJIOTIS JJIs TIepenayl

ayJiio Ta BiIeO B peaJIbHOMY 4aci 0e3nocepeiHbo Mk Opayszepamu. s

BUPIIIEHHS CEJIEKTUBHOT MapIIPyTH3allli MOTOKIB BUKOPUCTOBYETHCS

Mediasoup. IlepeBaru:

1.1.

1.2.

1.3.

Hu3sbka 3aTprMKa, 110 103BOJISIE CTBOPUTH BIAYYTTS IPUCYTHOCTI BCIX
YYaCHHKIB B peajJbHOMY Yaci.

['HyUKiCTh: MOXKHA JIETKO JOJaBaTH a00 BUIAISATH YYaCHUKIB,
3MIHIOBATH SIKICTh MTOTOKY, KEpyBaTH KOH(DepeHIisIMu 3 6araTbMa
KOPUCTYBadYaMH.

MacmraboBanicts: Mediasoup ONTUMI3y€ MApUIPYTU3ALIIO MOTOKIB,
HE TIEPEKOIOBYIOUH X, 3a0Ia/KYI0UH PECypCH MpoIiecopa Ta

MOKpPAIIyIOUX MPOAYKTUBHICTb.

Jlns peaizariii cepBepHoi cToponu st 00paB NestJS [51], sxuit miaTpumye

TypeScript "3 kopoOku" Ta IpoMoHye J00pe CTPYKTYPOBaHY apXiTeKTypy, Ma€e

BOy/1OBaHi1 3aco0uU JUIsl iHTErpanii 3 cuicteMamMu Oe3MeKH Ta IHIUMU cepBicaMu. J1o

nepeBar I1e BapTo A0JaTH MOAYJIbHY apXITEKTypy, SKa MOJETIIye MaclITaOyBaHHs
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Ta PO3MOALT KOAY Ha OKpeMi (yHKITIOHaTIbHI OJI0KH, Ma€e 3po3yMiny (aiaoBo-
KaTaJIOTOBY CTPYKTYDY.

bibmoreka 11t cTaHy Ta KOMYHIKAIll B peajlbHOMY 4aci:

1. Redux Toolkit: HanbynoBa Hamx Redux myst ciporiieHHsT KepyBaHHS CTAHOM
KJIIEHTCHKOI YaCTUHHM. J{03BOJISIE 30CEPEAUTHUCS Ha JIOTII, MIHIMI3YIOUH
1aOJIOHHUN KOJI 1 TOMUJIKH.

2. Socket.IO: ans curnamizanii Ta nepegadi JOMOMDKHHUX JaHUX Y PEKUMI
peabHOT0 Yacy MK KJIIEHTOM Ta CEPBEPOM, KPIM MEI1ar0TOKIB, 110
nepenatothest 1o WebRTC. Socket. IO 3a6e3neuye qoHanpsamieHe, HU3bKO-
JIATEHTHE, MOJI1€-OpPIEHTOBAHE 3’ €THAHHS MIXK KJIIIEHTOM 1 CEpPBEPOM Ta
CYTT€BO TOJIETIIY€E KePyBaHHS MOAISIMU Ta 3a0e31euye MEXaHi3Mu JJIs
aBTOMATHYHOTO MEPEIiIKIIOUCHHS Ta MacIITaOyBaHHS.

Jlist peamnizaiiii KJIEHTCHKOT YaCTMHHU HAMKpAIIUM BapiaHToM € Next.js -
dbpeitmBopk aia React, sikuii mokpaniye npoyKTuBHICTh, SEO Ta MIBUIIKICTH
3aBaHTaXEHHs CTOPiHOK. J[o Hioro nmepesar MoXHa 104aTH NPOCTOTY
MapHIpyTH3allii Ta opraHizaiii Koay, CTAaTHYHUN PeHEPIHT Ta MPOCTOTY IHTETparlii
3 ekocucreMoro React.

OOpanHuii cTeK TEXHOJIOT1H JIETKO TOPU30HTAILHO MacIITa0yBaTH, TOAAI0UN
HOBI BY37U Ta O0alaHCYIOYM HaBaHTa)XEHHS MK HUMU. Taka koHpirypariis
3a/I0BOJIbHSIE BUMOTH 10 MPOAYKTUBHOCTI, IHTEPAKTUBHOCTI, MACIITA00OBAHOCTI Ta
HaJIIMHOCTI, 3a0€3MeUy0UH BOJIHOYAC 3pYUHUN Ta CTPYKTYPOBAHUM ITAX1]T 10

PO3pOOKHU, MIITPUMKH Ta OHOBJIECHHS CUCTEMHU.

3.2 Pospobka 6a3un gaHux

[Tpu npoektyBanHi 0a3u 1aHUX OyJIM BpaxoOBaHI KJIFOUYOBI ACTIEKTH JT0JATKY:
1. 36epiranns iHpopMallii Mpo KOpUCTyBadiB: MpodiabHI JaH1, aBaTap,

1H(popMaIlist po BUKOpUcTaHi criocodu apropusaiii (OAuth).
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2. T'myuxicTe y miaTpuMIll AEKIIBKOX CIOCOOIB aBTOPHU3ALlli: IHTErpalis yepes
cTopoHHIX moctadabHuKIB (Google, Apple, GitHub) abo BnacHuit orin
gyepes email 1 maposs.
3. 30epexenHs iHPpopMaIlii Ipo cecii: ynpaBIiHHSI TOKEHAMH JOCTYILY,
TepMIHAMHU iX JIii, BITHOBJICHHS IOCTYITY.
4. 30epexeHHs 4aT-MOB1IOMJIEHb, ICTOPIi IHTEPaKTUBHUX i (IOIIKa, peaKiii)
Ta JOTMIOMDKHUX JTaHUX.
5. 3abe3nedeHHs pedepeHiIfHOT MITICHOCTI Ta MOXJIMBOCTI MacIlITa0yBaHHS:
TaOJIHII Ta 3B’SI3KM CIPOEKTOBAHO ISl YHUKHEHHS AyOJIFOBaHHS JTAHUX Ta
MOMUJIOK, 3a0€31€YEHHS YHIKAIbHOCTI KOPUCTYBAYiB Ta 3B’ A3KIB 13
nocTavyajbHUKaMH aBTOpHU3aIlii.
st po3poOku 6a3u nanux 0ynno oopano PostgreSQL sixk ocHoBny CKB/] Ta Prisma
sk ORM [43] nns B3aemoii 3 6a3oro nanux. Lleit BuOip OyB 00yMOBIICHUI TaKUMHU
nepeBaraMu Ta HeJI0TIKaMuU:

[lepeBaru PostgreSQL:

1. PosmmproBanicts: PostgreSQL minrpumye ckinanui tTunu gaaux (JSON,
XML, hstore), kopucTyBalbKi (PYHKIT TOIIO, 110 POOUTH 1 THYYKOIO IS
CKJIQJIHUX JTOJIATKIB.

2. Pedepeniiitna mimicHICTD: 3aBASIKU IMATPUMII 30BHIITHIX KJIIOYIB,
O0OMEKEHb YHIKAJIbHOCTI Ta KaCKaIHUX orepariid 3a0e3nevuyeTbcs BUCOKa
AKICTh JaHUX.

3. MacmraboBaHicTh: miaATpUMKa mapainry [44], perutikarii Ta BUCOKOT
JIOCTYITHOCTI.

4.  AxtuBHa crninbHOTa: PostgreSQL mae mmpoxy miATpUMKY B CHUIBHOTI
PO3POOHUKIB 1 PETYJISIPHI OHOBJICHHSI.

Henomnixu PostgreSQL:

1. Pecypcoszarpathicts: Y nopiBasHHI 3 iHmumMu CKB/I, Takumu sk MySQL,
PostgreSQL Moxxe OyTu OUTbII BUMOTJIMBOIO JI0 PECYPCIB IPHU BEIUKUX
HABAHTAKEHHAX. AJIe 1€l HeJIOJTIK KOMITEHCYEThCS MacCIITAaO0BaHICTIO 32

JIOMOT'OI0 JIOJJATKOBUX 1IHCTPYMEHTIB, TakuX K Patroni [45] a6o iHmmmx.
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[lepeBaru Prisma:

Tumnizamis: Prisma renepye TypeScript-Tunu Ha OCHOBI cxeMu 0a3u TaHuX,
110 3a0e3Mneuye CTaTUUHY NEePEBIPKY Ta 3HWIKYE KUIbKICTh ITOMMJIOK i Yac
PO3pPOOKHU.

AptomMaruzarnisi: renepaiisi CRUD-onepariiii cripoiiye CTBOPEHHS 3alUTIB 1
3HUXKYE KIJTBKICTh IA0JIOHHOTO KOTY.

Mirparii 6a3u manux: Prisma Mae BOy10BaHy MiATPUMKY MITpallii, 1o
JT03BOJISIE JIETKO OHOBIIIOBATH CTPYKTYpPY 0a3u JaHuX.

[linTpyuMKa CKJIaIHUX 3amuTIB: 3aBAsku Prisma Client MOXHO JieTKO
CTBOPIOBATH 3aMUTH 3 PEISLIMHUMU 3B’ si3KaMu 06€3 moTpedu nucatu SQL
BpPYUHY.

[TinTpumka views [46] (npencTaBieHHSIMH): Ha TaHUH MOMEHT Prisma nurie
YaCTKOBO MIATPUMYE MpeacTaBieHHsaMu [47] 1 neski cnennpivni QyHKIT
MOXKYTb MOTpeOyBaTH A0aTKOBOI poOoTH 3 SQL, arne 1e Bxke Habarato

MOJIETIIYE B3AEMOIIIO0 31 CKJIATHUMH arperoBaHUMM JTaHUMHU.

Henomnikn Prisma:

1.

[TponykruBHicTh: i ckiagHux 3anuTiB Prisma Moske OyTH MOBLIBHILIOL,
OCKUIbKU TeHepye mpoMikHuit SQL-ko.

O6mexena miarpuMka ckiaaaanx SQL-QyHKIH: y neskux BUMaaKax
ckiaaHi Gynkiii PostgreSQL (abo inmoi CKB/l) He MokHa peanizyBaTu
gyepes Prisma. Lle#t Hemomik moB’si3anuii 3 TUM, 110 Prisma €
KpOCIIaT(OPMEHOI0, 110 YCKIIATHIOE peali3alliio OJTHUX 1 TUX CAMHX
¢bynkuiid y pisaux CKB/I.

B pesynbTati anamizy Oynu copMoBaHi OCHOBHI CYTHOCTI CUCTEMH, SIK1

OMMCYIOTH i JIOTIKY Ta 3a0€3MeUyI0Th 3pyUHy pOOOTY 3 JTAHUMHU:

1.

User (KopuctyBau): 36epirae 6a30By iH(popMaIliro mpo KOpucTyBaya.
1.1. id (PK) - yuikajgpHHl i1eHTH(IKATOP KOPUCTYBAYa.

1.2. email (yHIKanbHUIT) - €JIEKTPOHHA MOIITA KOPUCTYBAYa.

1.3. password - xemoBaHuii Tapoiib (TLIBKHU JUTSI KOPHCTYBAUiB, SIKi

aBTOPHU30BYIOThCA uepe3 email/password)



1.4.
1.5.
1.6.
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full_name - moBHe iM’st KopucTyBaya.
avatar - URL mo aBaTapy kopucTyBaua (OMIIIOHAIBHO).
created_at, updated_at - yacoBi MiTKH CTBOPEHHS Ta OCTAHHLOTO

OHOBJICHHS TTPOQ1ITIO.

2. AuthProvider (IToctauansHuk aBTOpH3aIlii): 30epirae iHpopmarliro mpo

crocoOu aBTopU3allii, Ikl BAKOPUCTOBYE KOPUCTYBaY.

2.1.
2.2.
2.3.

2.4,
2.5.
2.6.
2.1.

2.8.
2.9.
2.10.

email - exekTpoHHa MOIITa, 3aPEECTPOBAHA Y TIOCTAYaTbHUKA.
provider - Tun nocravaibHuka (Hanpukian, Google, Apple, GitHub).
provider_id - yHikanpHHIA iIeHTU(IKATOP KOPUCTYBAYA y
CTOPOHHBOTO MOCTavYaIbHUKA.

access_token - Toxen moctymy ais B3aemonii 3 API mocravanbHuKa.
refresh_token - TokeH 111 OHOBJICHHS OCTYITY.

created_at - yac cTBOpeHHS 3aIuCy.

user_id - izeHTH(IKaTOp KOPUCTYBaYa. 3B’ SI30K 13 KOPUCTYyBAUEM,
KWW BUKOPUCTOBYE IIHOTO MOCTaYaIbHUKA.

[provider, provider_id] - inenTudixkarop TadmiIi.

[email, provider] - yHikaJIbHICTb TIApH.

[user_id, provider, provider_id] - yHikaabHICTh apu.

3. Session (Cecis): 30epirae iHopMaliro Ipo aKTUBHI CeCii KOPUCTYBaYiB.

3.1.
3.2.
3.3.
3.4.

3.5.

3.6.

id (PK) - yHikaneHMit ineHTH(DIKATOD Cecil.

token (unique) - TokeH mOCTyIy JIsl aBTOPHU3allii 3aIUTIB.

expires_at - yac 3akiH4eHHs Aii cecii.

created_at, updated_at - yacoBi MiTKH CTBOPEHHS Ta OCTAHHLOTO
OHOBJICHHS Cecli.

user_id - izeHTH(IKaTOp KOPUCTYBAYa. 3B’ SI30K 13 KOPUCTYBAYEM, JIJIS
SIKOTO CTBOpPEHA Cecisl.

[auth_provider, auth_provider _id] - 38’5130k 13 mocTavaabHHKOM

aBTOpU3aIlii, SIKIIO cecito cTBopeHo yepe3 OAuth.

4. Meeting (3ycTpiu):

4.1,

id (PK) - yHikaibHUH i1eHTHDIKATOP 3yCTpPidi.
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4.2. title - ma3Ba 3ycrpiui.

4.3. start_time - mara i 9ac moyaTKy 3ycTpidi.

4.4. end_time - mara i yac 3aKiHUEHHS 3yCTpiyi.

4.5. created_at, updated at - yacoBi MiTKH CTBOPECHHSI T2 OCTAHHBOTO
OHOBJICHHSI 3YCTpI1yl.

Category (xareropis):

5.1. id (PK) - yHikaneHMiT ineHTHDIKATOP KATETOPII.

5.2.  hame - Ha3Ba KaTeropii

5.3. created_at, updated_at - yacoBi MiTKH CTBOPEHHS Ta OCTAHHLOTO
OHOBJICHHS KaTeropii.

MeetingCategory (m2m):

6.1. meeting_id - inenTHdiKATOP 3YCTPIiUi. 3B’ 30K 3 MITHHTOM, STKOMY
MIPUCBOEHA KATETOPisl.

6.2. category_id - ineHTudikaTOp KaTeropii. 38’430K i3 KaTeropiero, Ky
MPUCBOIOIOTH MITHHTY.

6.3. created at - yacoBa ciTka CTBOPHHS 3B’ SI3KY.

BoardAction (lii Ha goriii):

7.1. id (PK) - yHikanpHMI i7eHTHDIKATOD il

7.2. action_type - tun uii (manpukiaz, "draw”, "erase”, "text" toro).

7.3. payload - JSON 3 kooparHaTaMu, KOJIbOPaMHU, TEKCTOM.

7.4.  timestamp - yac BUKOHAHHS JIii.

7.5.  meeting_id - inenTrdikaTop 3ycTpidi. 3B’A30K 3 MITHHIOM, STKOMY
HAJIEKUTD 1.

7.6. user_id - imenTrdikaTOp KOPUCTYBaya. 3B’I30K i3 KOPHCTyBaUyeM,

SKOMY HaJICKHUTh Jisl.
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- users

[E] i

A7 email
A7 PASSWOTT
a7 full_nams
A7 avatal
) created_a

(Z) updated_a

[Toennanns PostgreSQL ta Prisma m03Bomio peanizyBaTi CKIaaHy

CTPYKTYpY 0a3u JaHuX 13 NIATPUMKOIO PENIALINHUX 3B’ SI3K1B, peepeHIiitHOT

uimicHocTi. [Ipu ipomy Prisma cripocTtuia po3poOky Ta 3a0e3neunsa 6e3nexy

JTAHUX 3aBJAKU TUM3aIli. OHaK y MallOyTHROMY, JIJISl TIOKPAIICHHS

IPOIYKTUBHOCTI, MO’KE€ BUHUKHYTH IO0Tpeda y BUKopucTanHi yuctoro SQL y

BY3bKHUX MICIISIX.

4 AHANI3 EKOHOMIYHOI E®EKTMBHOCT!

IHHOBALIII

4.1 Po3paxyHok cobiBapTOCTi NporpamMHoTl iHHoBaU,il

Co0iBapTicTh PO3POOKH IIPOrPaMHOI0 3a0€3MCUCHHS CKIATAEThCS 3 TAKHUX

OCHOBHHX KOMIIOHEHTIB:

1. Butpartu Ha orutaty mpartli po3pOoOHHUKIB.

W

Butpatu Ha mineH3ii Ta 40J1aTKOBI MIPOTPaMHi 3aCO0H.

BurtpaTu Ha TecTyBaHHs Ta 3a0€3MEeYEHHS SIKOCTI.

Burtpatu Ha iHQpacTpyKTypy: cepBepH, XOCTUHTH, IHCTPYMEHTH.
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BpaxoBytoun crienniky Ta CKJIaJHICTh IPOEKTY KOMaH/a pO3pOOHHKIB

CKIada€TbCAa Ma€ CKJIaaaTucs 3:

Ta6muis 4.1- Komanaa po3poOHUKIB

Pounb Kinpkicts | 3aprmiaTa Ha MicALb 3aifHATICTD
Backend-po3po6Huk 2 $2700 100%
Frontend-po3po0uuk 2 $2300 100%

DevOps-imxkenep 1 $2800 100%

OTmxe npuOIN3HI 3arajbHl BUTPATH HA OIJIATY IMpalll Ha MICSIlb CKIaIal0Th

npubmm3Ho 2 * 2700 + 2 * 2300 + 2800 * 0.5 = $11400. OpienTOBHI 3ap0o0iTHI

TUTATH 3TiTHO 00paHoro creKy Oyiu B3sTi 3 Djinni [53].

PospaxyBatu BuTpatu Ha iHQpacTpyKTypy HabaraTo CKiIaJHilIe, OCKIITEKH

JU1st ipoaakiieH (production) cepeoBuUilla BAXKJIMBO BpaxyBaTH MEXaH13MU

JTUHAMIYHOTO MacIITadyBaHHA cepBepiB. Lle 703BoIIsIE YHUKHYTH TIEpeBaHTAKECHHS

OKpEMHX CepBepiB, 3a0€3MeUUTH BUCOKY JOCTYITHICTh CEpPBICY Ta SKICTh Mepenayl

aHUX V peabHOMY yaci. Bpaxosyroun e s1 60 nogas 20% mo co0i1BapTOCTI
yp y p y p

CEpBEPIB IS MPABUIILHOCTI PO3paxyHKiB. BpaxoByroun BaKIIMBICTh CTA0LTEHOT

po0OOTU CUCTEMU ISl MPOJIAKIIIEH CEPEIOBUIIA TOTPIOHO:

1. OcHoBHHII cepBep Ta cepBep cUrHaii3allii: Oyae T10CTaTHBO MPOCTOTO

cepBepa, SIKUi MOXe BUTPUMYBATH BEJIUKY KiJIbKiCTh 3’ €1HaHb. $48/mo

2. Cepsep mis cepsicy atopu3artii. $24/mo

3. Menicepsep: HaiiOUIbIIIe HABaHTAXXEHHS Oy/1e caMe Ha LIel cepBep, OTKE TYT

notpideH Harikpamuii. 192$/mo

$8:‘rno $16-"“’10

$0.012/hour $0.024/mour

1GB 2GB
35GB 70 GB
1000 GB 278

$24fmo

$0.036/mour

2GB
90 GB
378

$32:‘mo $48m1o

$0.048/hour $0.071/hour

4GB 8 GB
120GB 160 GB
4TB 5TB

$64:’mo

$0.095/hour

8GB
240GB
678
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Pucynok 4.1 - Bapricts ceppepiB DigitalOcean

4. JlomeH: mepiumii pik Ha ymoBHOMY namecheap [54] korrye 6:1m3pko $20.

5. ba3u ganmx: Ha nepumii 9ac - 6e3komroBHO (B Docker [55]), He mae cency
OCK1JIbKM HaBaHTAKEHHsI Ha 0a3y HE OYyTh BEJIMKHUMHU.

6. Incrpymentu minsa CI/CD:

6.1. GitHub Actions - 6e3k0ImTOBHO (JI0 IEBHUX JIMITIB).

6.2. DockerHub [56]: mmatauii mian $10/mo.

6.3. Container Registry: Basic miany Oyaet 1octaTHbo (Ha TIOYaTKy) -
$5/mo.

7. Momnitopunr ta noryBanns: Grafana, Prometheus, ElasticSearch, Kibana -
BCI 11 IHCTPYMEHTH MOKHA BUKOPHUCTOBYBAaTH OE3KOILITOBHO.
BpaxoByrouu, 1110 OCHOBH1 BUTpPATH Y IHPPACTPYKTYypl NMPUNIAAAIOTH Ha

CepBepH - IX MOXKHA CKOPOTHUTH JI0 HyJIs ckopucTaBimuch AWS Activate [57] abo
aHaJIOTTYHUMU CEPBICAMH, a OTXKE 1 CYMapHI BUTpaTH Ha iHPpacTpykTypy O€3
BUTpPATH KOIITIB Ha cepBepr Oy yTh Mpuban3Ho $20 Ha MicsIIb.
Jlo BUTpat Ha JileH3li Ta J0JIaTKOB1 IHCTPYMEHTH MOKHA BIIHECTHU:
1.  GitHub (GitHub Teams): $4/xopuctyBau * 5 xopucrysauis = $20/mo
2. Jira: 6e3komrToBHO 10 10 KOpUCTYBayiB.
Omxe B miid KaTeropii BUTpaTH Bcboro $20 Ha MicsIb.
JI71st TeCTyBaHHSI 3K JOCTAJIb OE3KOIITOBHUX IHCTPYMEHTIB (TakuX sk Jest,
Puppeteer), ToMy B 1111 Kateropii HyJib BUTpaT. Y pa3i HEOOX1AHOCTI MOXKHA
3aMOBHTH PyYHE TECTyBaHHS, aji¢ HOTO s IMOKU He OyTy BpaXOBYBaTH y BUTpAaTax.

[TigBoasTum mimCcyMKH MpUOIM3HA BapTICTh PO3POOKH HA MICSIIh MPUOIU3HO

$11500.
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4.2 Po3paxyHoK epeKTUBHOCTI BNPOBaLXEHHS NporpamHol

IHHOBaUT

[Tpu po3podui st oriHkK eKOHOMIYHOT €(PEeKTUBHOCTI BIIPOBAKEHHS BEO-
CepBiCY PO3IIITHEMO OCHOBHI MOKA3HUKU:

1.  OuikyBaHul q0X1J1 BiJ BIPOBAIKEHHS.

2. Ilepion okxymrocTi (Payback Period, PP).

3. PenraGenbnicth inBectuiiii (Return on Investment, ROI).

Jl1st aHauizy eKOHOMIYHOT €()eKTUBHOCTI BIIPOBAKEHHS BeO-CepBICy
PO3IIISTHYTO MOJIENIb, y SIKii OCHOBHA (DYHKI[IOHATILHICTh CEPBICY € OE3KOIITOBHOIO
JUTSL IHAMBIAYaIbHUX KOpPUCTYBauiB. ['eHepallist 10X0/11B 3a0€3MeUy€eThCs Yepes:

1. KopnoparusHi manucku (B2B monens) [58].

2. luTerpariis pekiamu BiJf CTOPOHHIX PEKIaMOIABIIIB I 1HIUBIyaTbHIX
KOpPHUCTYyBauiB 06€3 MAMUCKY (JIUILIEe HAa PaHHIX eTarax).

3. Kowmicis 3a 10X01 BiJl IHTETPOBAHUX CEPBICIB (HATTPHUKJIIA, MPOTAK
MJIATHUX KBUTKIB HA MO/I1i, JOCTYM 10 IPEMIaIbHOTO KOHTEHTY).
[Tepenbadeno, 110 KOPMOPATUBHI KITIEHTH, SIK1 HIOTPEOYIOTh POZIIUPEHOTO

(GyHKL10HATY, 30KpEMa aHATIITUKH 3yCTpIYel 1 po3IIKUpeHoi Oe3MneKH,
crutagyBatuMyTh $50 Ha Micsis 3a komarmy 1o 100 oci6. OdgikyBaHa
KUIBKICTh KOPIOPATUBHUX MIANUCOK Yy nepuiuil pik = 20. OTxe piyHUN A0X1]
craHoBUTh: $50 * 12 micsami * 20 mignmucok = $12000 Ha pik.

IaTerparis pexkiaMu e He HaWKpaIKui crocid OTPUMYBATH JTOX1 IS
CTapTalry KM X04e KOHKYPYBaTH 3 TiraHTaMH, ajie Hioro BapTO BpaxyBaTH.
be3komToBHI KOpucTyBal mij] yac Bifeo3ycTpiueit abo B iHTepdenci MOXKYTh
0auuTH peKIaMy, sIKy pOo3MIIIYIOTh CTOPOHHI peKyIaMoiaBIll. BapTicTh pexnaMu
po3paxoByeThes 3a mojaesto CPM (BapTicts 3a 1000 mokasiB). Cepenniii CPM =
$5. OuikyBana kinbKicTs niepersiaiB pexiaamu: S0000 Ha micsib. Piaanii 1oxix Bix
pexiamu: 50000 nokazi * $5/ 1000 * 12 micsmis = $3000 Ha pik.

CepBic 103BOJIsIE OPTaHi3aTOpaM 3aXO/IiB MPOJIaBaTH KBUTKH Ha MOJI1 Yepex

iHTerposadi cepBicu. Komicis mnatdopmu ctanoBUTh 5% Bia qoxony. O4ikyBaHUH
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oOcsr nponaxy kBUTKiB - 10000 Ha pik. Cepeans mina kBuTKa - $10. Piunnii qoxin
Big Komiciit: 10000 kButkiB * $10 * 5% = $5000 Ha pik.
CknaBim Bci pkepena goxonay orpumyemo $20000 y nepmuii pik. [lepion

OKYITHOCTI BU3HAYAEMO 32 (POPMYJIOIO:

00 = =,
0

ne A - cobiBapTiCTh PO3pOOKH,
B - mopiuauit goxi.
Jiis po3pooku MVP [59] notpidbHo xoua 6 3 micsri. OTke co0iBapTICTh
oynae npubausno $34500, ane BapTO BpaxyBaTH IO IS 3aJTy4eHHS HOBHX
KOPIOPATUBHUX KIIIE€HTIB MOTPIOHO pO3pOOIIATH HOBUM (DYHKITIOHAI, TOMY 5

nojam npuHaiMHi e 10% no codiBaprocti. OTxe A = $37950, a

37950
0= 30000 — 1.9 poxy abo npubausno 23 micayi.
Tenep po3paxyemo peHTabenbHiCTh iHBecTuilii [60]:
O-—0 20000 — 37950
000 = X 100% = X 100% = —47.3%

37950

PeHnTabenpHICTh 1HBECTHUIIIN Y IEPIIUNA PIK CTAHOBUTD -47.3%, 1110 CBITYUTH
PO MOYATKOBUH MEP10]] 30MTKOBOCTI poeKTy. OaHaK MOAAIbIIE PO3IIUPEHHS
byHKIII0HATY, 3pOCTaHHS KOPHOPATUBHUX MIAMUCOK Ta 301UIHIIICHHS
KOPHUCTYBAIbKOi 0a3U JO3BOJUTH TOCATTH MO3UTUBHOI pEHTA0EIBHOCTI BXKE Y
HACTYIMHI pOKH. AJie TaKOX MOTPIOHO HE 3a0yBaTH, 110 AJiA 301IbLIEHHS TPUOYTKH
HEOOX1THO PEeKJIaMyBaTH MPOEKT, 110 TEX KOIITYE IPOIIESH.

AHani3 eKOHOMIYHO1 €()eKTUBHOCTI MOKa3al, 1o A po3pooku MVP Beo6-
cepBicy HeoOxiHO $37950. OuikyBaHUH piYHUI TOXI] Y IEPIINH PiK CTAHOBUTH
$20000 110 103BOIISIE OKYNUTH iHBECTHIIIT 3a 1.9 poKy, ToOTO 23 Micsimi. Y mepIiuii
pIK MpoeKT mpaifroBatume 31 30uTkoBicTiO (ROI = -47.3%), ane 3 po3BUTKOM
m1aThOPMHU OHIKYETHCS TIPUPICT JOXO/IB Yepe3 POMIUPEHHS 03U KOPIOPATUBHUX
KJIIEHTIB, 301JIbIIEHHS MTONMUTY HA IHTEPAKTUBHI TUIATHI MO11 Ta 3POCTAHHS
AKTUBHOCTI 1HJIUBIyaJIbHUX KOPUCTYBAYiB, 110 JI03BOJIUTH I1BUILIUTH

eKOHOMIYHY €(DEeKTHUBHICTb.
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3 orysiy Ha IOBFOCTPOKOBI MEPCIEKTUBY, BIPOBAIKEHHS I[HOTO MPOEKTY €
JOLLUTBHUM, OCKUTBKH BiH Ma€ TOTEHIIa CTaTH KOHKYPEHTOCIIPOMOXKHUM
pILIEHHSM y cepi IHTEpaKTUBHUX CEPBICIB. 3aB/SKU YITKOMY IJIaHY PO3BUTKY Ta
MOCTYIOBOMY BJIOCKOHAJIEHHIO (DYHKI[IOHAITY IPOEKT MOXKE CTaTH PEHTA0CIbHUM Y
JIOBTOCTPOKOBIi# MEPCIEKTHBI, /)K€ TIPOMIOHYE YHIBEpCAIbHE PIllICHHS IS

oprasizarlii rJaTHUX 3aXO0/IiB.
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BUCHOBOK

Y mporeci BUKOHaHHS KBamidikaiiifHOT poOoTH Oylio MpoaHaIi30BaHO
CydacH1 TEXHOJIOT1i, po3po0jieH0 e()EKTUBHUN MPOTOTUI CUCTEMH Ta OLIHEHO il
JOIIIBHICTh. Pe3ynbTaTv DOCHIKEHHS Ta PO3POOKH MIITBEPIWIN aKTyalbHICTh
o0paHoi TeMH, OCKUIBKM CTPIMIHTOBI CEpBICH Ta TIaTGopMu i BiIEO3B’SI3KY
CHOTOJIHI € HEB1JI’€MHOIO YACTHHOIO IIU(POBOTO CBITY.

Y po6oti Oyiio mpoaHasi3oBaHO MOMYJISIPHI TEXHOJIOTI JIJIs TIepenadi Biieo B
peanbHoMy 4aci, Taki sk WebRTC, DASH, HLS, SRT Ta inmi. IlpoBeneno
MOPIBHSUTBHUM aHami3 iX nepesar 1 HeAodikiB. Y pesynsrati WebRTC 6yno o6pano
K OCHOBHY TEXHOJIOTIIO ISl 3a0€3MEeUYEeHHs] HU3bKO1 3aTPUMKH, BHCOKOI SIKOCTI
ayJlio- Ta BIJICO3B'A3KYy Ta MOKIMBOCTI MacmTabyBanHs. Peamizarito WebRTC
3abe3rneueHo 3a jgonoMoroto Mediasoup, mo Buctymnae sk SFU, onTumizyrouu
MapuIpyTHU3alio MOTOKIB Ta MIHIMI3YIOUH 3aTPUMKH.

Hocnimkenns mokasano, mo WebRTC e HallonTHMAaIbHIIIOW TEXHOJIOTIE0
JUTSI TIepeiadl BiJieo B peaJbHOMY 4aci, BpaXOBYIOUM BUMOTH J0 HU3BKOI 3aTPUMKH,
SKOCTI TIepefadi JaHuX 1 MacmraboBaHocTi. Po3pobiaeHuii mpoTOTHI AEMOHCTPYE
MO>KJIUBICTh CTBOPEHHSI KOHKYPEHTOCIIPOMOXKHOTO TPOJYKTY, SIKHA MOXKE 3HAUTU
CBO€ MicIie Ha puHKY. [IpoeKT Mae moTeHitian Ayt po3BUTKY Yy cdepi OCBITH, Oi3HECY
Ta po3Bar, Mo 3a0e3neuye MOro JOBIMOCTPOKOBY AaKTYalbHICTh 1 MOKJIMBICTDH
MacmTaOyBaHHS.

PesynpTatn poOOTH MOXKYTH OyTHM BHUKOPHMCTAHI JJII CTBOPEHHS HOBHX
CTPIMIHTOBHX CEpBICiB Ta maaTdhopm Bizieo3B’ s3ky. CTBOpEHa apXiTEeKTypa CUCTEMU
€ MOAYJIBHOIO Ta JIETKO MacIITabOBaHOIO, 10 JO3BOJISIE IHTErPYBAaTU HOB1 (PYHKIIIT

0e3 3HaYHUX BUTpAT.



10.

11.

12.

41
HEPEJIIK IIOCUJIAHb

WebRTC [Enextponnmii pecypc] —  Pexum gocTtymy 10 pecypcey:
https://webrtc.org
WebRTC API [Enextponnuit pecypc] — Pexum nmocrymy 1o pecypcy:
https://developer.mozilla.org/en-US/docs/Web/API/WebRTC_API
Ristic D. Learning WebRTC. Birmingham: Packt Publishing, 2015, 186 p.
Sergiienko A. WebRTC Cookbook. Birmingham: Packt Publishing, 2015,
230 p.
Secure Real-Time Transport Protocol [Enekrponnuit pecypc] — Pexum
JOCTYTY: https://en.wikipedia.org/wiki/Secure_Real-
time_Transport_Protocol
Ineractive Connectivity Establishment [Enextponnuii pecypc] — Pexum
JIOCTYITY hi(o) pecypcey:
https://en.wikipedia.org/wiki/Interactive_Connectivity Establishment
Datagram Transport Layer Security [Enexkrponnuii pecypc] — Pexum
JIOCTYITy 10 pecypcy:
https://en.wikipedia.org/wiki/Datagram_Transport_Layer_ Security
Grigorik 1. High Performance Browser Networking: What every web
developer should know about networking and web performance. Sebastopol:
O Reilly Media, 2013, 398 p.
Secure Reliable Transport [Enextponnuii pecypc] — Pexum moctymy 1o
pecypcy: https://en.wikipedia.org/wiki/Secure Reliable Transport
DASH [Enextponnuii pecypc]| —  Pexum poctynmy mo pecypey:
https://www.mpeg.org/standards/MPEG-DASH
HLS [Enextponnuii pecypc] — Pexum pmocrymy mo pecypey:
https://developer.apple.com/documentation/http-live-streaming/hls-
authoring-specification-for-apple-devices
Comparing video streaming protocols: A Comprehensive analysis

[EnexTponnmii  pecypc] — Pexum goctymy 10  pecypcey:



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

42
https://sendbird.com/developer/tutorials/comparing-video-streaming-

protocols-a-comprehensive-analysis

mediasoup [Enextponnmii pecypc] — Pexum npoctymy a0 pecypcy:
https://mediasoup.org/

Janus - General purpose WebRTC server [Enektponnuii pecypc] — Pexum
TOCTYITy 110 pecypcy: https://janus.conf.meetecho.com/docs

Intoduction | Jitsi Meet [Enextponnuii pecypc] — Pexum nocrymy 1o
pecypcy: https://jitsi.github.io/handbook/docs/architecture

mediasoup :: Documentation [Enektponnuii pecypc] — Pexum goctymy 1o
pecypcy: https://mediasoup.org/documentation/

One platform to connect | Zoom [Enextponnuii pecypc] — Pexum noctymy
JI0 pecypcy: https://www.zoom.com/en

Google Meet [Enexktponnuii pecypc] — Pexum goctymy 1o pecypcy:
https://meet.google.com/landing

Twitch [Enextponnuii pecypc] —  Pexum npocrymy 10 pecypcy:
https://www.twitch.tv/

Zoom User Stats: How Many People Use Zoom in 2024? [EnexTpoHHwMi
pecypc] — Pexum noctyny 1o pecypey: https://backlinko.com/zoom-users
Twitch Usage and Growth Statistics: How Many People Use Twitch?
[EnexTpoHHMIT  pecypc] — Pexum  nmoctymy 1m0 pecypcy:
https://backlinko.com/twitch-users

Twitch users by age 2024 [Enextponnmii pecypc] — Pexum moctymy no

pecypcy: https://www.statista.com/statistics/634057/twitch-user-age-
worldwide
YouTube [Enexktponnuii pecypc] — Pexum goctymy m0 pecypcey:

https://www.youtube.com/live

Adobe RTMP Specification [Enektponnuit pecypc] — Pexum mocrymy 1o
pecypcy: https://rtmp.veriskope.com/docs/spec

M3U [EnekTpoHHuil pecypc] — Pexxum goctynmy 10 pecypcy:
https://en.wikipedia.org/wiki/M3U



26.

21.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

43

Content delivery network [Enmexktponnuit pecypc] — Pexum moctymy mo
pecypcy: https://uk.wikipedia.org/wiki/Content _delivery network

The multiple faces of WebRTC N-peer calling: Mesh, MCU, SFU
[Enextponnmii  pecypc] — Pexxum pmoctymy d0  pecypcy:
https://dev.to/christosalexiou/the-multiple-faces-of-webrtc-n-peer-calling-
mesh-mcu-and-sfu-39dg

NestJS - A progressive Node.js framework [Enextponnmii pecypc] — Pexxum
JnocTymy A0 pecypey: https://nestjs.com/

Prisma | Simplify working and interacting with databases [Emexrponnmii
pecypc] — Pexum nmoctymy mo pecypcy: https://www.prisma.io/
PostgreSQL: The world’s most advanced open source database
[Enextponnmii  pecypc] — Pexxum pmoctymy d0  pecypcy:
https://www.postgresgl.org/

Next.js by Vercel - The React Framework [Enexrponnuii pecypc] — Pexum
noctymy a0 pecypey: https://nextjs.org/

Redux Toolkit [EnekTtponnuit pecypc] — Pexum goctymy no pecypcey:
https://redux-toolkit.js.org/

Tailwind CSS - Rapidly build modern websites without ever leaving your

HTML  [Enexkrponnuii pecypc] —  Pexum goctymy 10 pecypey:
https://tailwindcss.com/

STUN [Enextponnuii pecypc] —  Pexum pgocrymy np0 pecypcey:
https://en.wikipedia.org/wiki/STUN

Traversal Using Relays around NAT [Enexkrponnuii pecypc] — Pexum
JOCTYIy 10 pecypcy:

https://en.wikipedia.org/wiki/Traversal_Using_Relays_around_NAT
Network address translation [Enextponnuii pecypc] — Pexum moctymy 1o
pecypcy: https://en.wikipedia.org/wiki/Network address_translation
SDP - MDN Web Docs Glossary: Definitions of Web-related terms
[EnextponHuii  pecypc] — Pexum pmocrymy 1o pecypey:

https://developer.mozilla.org/en-US/docs/Glossary/SDP



38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

44
RTClceCandidate - Web APIs [Enektponnuii pecypc] — Pexum moctymy 1o

pecypcy: https://developer.mozilla.org/en-
US/docs/Web/API/RTClceCandidate

Scalable Video Coding (SVC) Extension for WebRTC [Enextponnmii
pecypc] — Pexum poctymy no pecypey: https://www.w3.org/TR/webrtc-svc/
WebRTC Simulcast: What It Is and How It Works [Enextponnwuii pecypc] —
Pexxum moctymy nmo pecypey:  https://www.wowza.com/blog/webrtc-
simulcast-what-it-is-and-how-it-works

Web video codec guide - Web media technologies [Enekrponnuii pecype] —
Pexxum  moctymy g0 pecypey.  https://developer.mozilla.org/en-
US/docs/Web/Media/Formats/Video _codecs

Encode/H.264 - FFmpeg [Enexrponnuii pecypc] — Pexum moctymy 1o
pecypcy: https://trac.ffmpeg.org/wiki/Encode/H.264

Object-relation mapping [Enexktponnuii pecypc] — Pexum goctymy 10
pecypey:
https://en.wikipedia.org/wiki/Object%E2%80%93relational _mapping
Understanding partitioning and sharding in Postgres and Citus [ Enekrponnwmii
pecypc] — Pexum IOCTYIy 10 pecypcy:
https://techcommunity.microsoft.com/blog/adforpostgresgl/understanding-
partitioning-and-sharding-in-postgres-and-citus/3891629

Introduction - Patroni 4.0.4 documentation [Enexrponnuii pecypc] — Pexum
noctymy a0 pecypey: https://patroni.readthedocs.io/en/latest/

What is a Materialized View? - Materialized View Explained - AWS
[EnexTponnmii  pecypc] — Pexxum  goctymy 10 pecypcey:
https://aws.amazon.com/what-is/materialized-view/

How to include views in your Prisma schema | Prisma Documentation
[EnexTponnnii  pecypc] — Pexxum  goctymy 10 pecypcey:
https://www.prisma.io/docs/orm/prisma-schema/data-model/views
TypeScript: JavaScript With Syntax For Types [Exnekrponnwuii pecypc] —
Pexxum noctymy o pecypey: https://www.typescriptlang.org/
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Node.js - Run JavaScript Everywhere [Enextponnuii pecypc] — Pexum

noctymy a0 pecypey: https://nodejs.org/en

npm | Home [Enexktponnmii pecypc] — Pexum nmoctynmy 1o pecypcy:
https://www.npmjs.com/

NestJS - A Progressive Node.js framework [ Enexktponnuii pecypc] — Pexum
JOCTYIY JI0 pecypcey: https://nestjs.com/

npm | Home [Enextponnmii pecypc] — Pexum moctymy mo pecypcy:
https://www.npmjs.com/

Crarucruka 3apmiar - Djinni [Enekrponnuii pecypc] — Pexum noctymy 1o
pecypcy: https://djinni.co/salaries/

Namecheap - Domains & Hosting [Enektponnuii pecype] — Pexxum moctyiy
10 pecypcy: https://www.namecheap.com

postgres - Official Image | Docker Hub [Enextponnuii pecypc] — Pexum
JOCTYIy 110 pecypcey: https://hub.docker.com/ /postgres

Picing | Docker [Enextponnuii pecypc] — Pexum goctymy 10 pecypcey:
https://www.docker.com/pricing/

Build Your Startup [Enextponnuii pecypc] — Pexum pocrtymy 10 pecypcey:
https://aws.amazon.com/startups#start

Business-to-Business (B2B): What It Is and How It's Used [Enextponnuii
pecypc] — Pexum JOCTYITy 10 pecypcy:
https://www.investopedia.com/terms/b/btob.asp

Minimum Viable Product - What is a MVP and why is it important?
[EnexTpoHHMii  pecypc] — Pexum  nmoctymy 1m0 pecypcy:
https://www.productplan.com/glossary/minimum-viable-product/

ROI [EnekTpoHHUIl pecypc] —  Pexum pgocrymy nm0 pecypey:
https://www.investopedia.com/articles/basics/10/guide-to-calculating-roi.asp
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event-verse-backend/src/common/decorators/auth/auth.guard. ts

import { CanActivate, Type } from '@nestjs/common';
import { UserAuthGuard } from './user';

export class AuthGuard {
static USER: Type<CanActivate> = UserAuthGuard;
}

event-verse-backend/src/common/decorators/auth/auth.guard. ts

import { CanActivate, ExecutionContext, Injectable } from
'@nestjs/common’;

import { Reflector } from '@nestjs/core';

import { PrismaService } from
'../../../modules/prisma/prisma.service’';

@Injectable ()
export class UserAuthGuard implements CanActivate {
constructor (
protected reflector: Reflector,
protected prismaService: PrismaService,

) {1}

async canActivate (context: ExecutionContext): Promise<boolean>
{
const request = context.switchToHttp () .getRequest () ;
const { st } = request.cookies || {};
if (!st) return false;
const session = await

this.prismaService.session.findUnique ({
where: { token: st 1},
include: {
user: {
include: {
authProviders: true,
b
b
b
1)

if (!session) return false;
if (session.expiresAt < new Date()) {
const refreshed = await
this.refreshSessionIfPossible (session) ;
if (!refreshed) {
return false;
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if (session?.user) {
request.user = session.user;

return true;

private async refreshSessionIfPossible (session: any) :
Promise<boolean> {
const { user } = session;
if (!'user?.authProviders || user.authProviders.length === 0)

return false;

for (const provider of user.authProviders) {
const { provider: providerType, accessToken, refreshToken
} = provider;

if (!refreshToken) continue;

switch (providerType) {
case 'GOOGLE':
if (await this.validateGoogleToken (accessToken,
refreshToken)) {
return true;

}
break;
case 'APPLE':
if (await this.validateAppleToken (accessToken,
refreshToken)) {
return true;

}
break;
case 'GITHUB':
if (await this.validateGithubToken (accessToken,
refreshToken)) {
return true;

}

break;
default:
continue;

return false;

event-verse-backend/src/common/decorators/current-user.ts
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import { createParamDecorator, ExecutionContext } from
'@nestjs/common’;

export const CurrentUser = createParamDecorator(( , ctx:
ExecutionContext) => {

return ctx.switchToHttp () .getRequest () .user || null;
b) g

event-verse-backend/src/common/decorators/index.ts

export * from '../decorators/auth/auth.guard';
export * from './current-user';

event-verse-backend/src/common/index.ts
export * from './decorators';
event-verse-backend/src/config/configuration.ts

export default () => ({
nodeEnv: process.env.NODE ENV as 'production' | 'development',
port: parselnt (process.env.PORT, 10),
session: {
secret: process.env.SESSION SECRET,
by
frontend: {
url: process.env.FRONTEND URL,
by
1)

event-verse-backend/src/config/mediasoup.config.ts

import {
RtpCodecCapability,
TransportListenInfo,
WorkerLogTag,
WorkerSettings,
} from 'mediasoup/node/lib/types’;
import { cpus } from 'node:os';

export const config = {
listenIp: '0.0.0.0",
listenPort: 3016,

worker: {
numWorkers: Object.keys(cpus()) .length,
worker: {
rtcMinPort: 10000,
rtcMaxPort: 10100,
logLevel: 'debug',



49

logTags: ['info', 'ice', 'dtls', 'rtp', 'srtp', 'rtcp'] as
WorkerLogTagl[],

o
} as WorkerSettings,

router: {

mediaCodecs: [
{
kind: 'audio',
mimeType: 'audio/opus',

clockRate: 48000,
channels: 2,

by
{

kind: 'video',
mimeType: 'video/VP8',
clockRate: 90000,
parameters: {
'x-google-start-bitrate': 1000,
I
br
] as RtpCodecCapability[],

by

webRtcTransport:
listenIps: [
{
ip: '0.0.0.0",
announcedIp: '172.28.122.145",
br
] as TransportListenInfol[],
maxIncomeBitrate: 1500000,
initialAvailableOutgoingBitrate: 1000000,
Yy

} as const;

event-verse-
backend/src/modules/auth/strategies/google.strategy.ts

import { Injectable } from '@nestjs/common';

import { PassportStrategy } from '@nestjs/passport';
import { Strategy, VerifyCallback } from 'passport-google-
oauth20"';

@Injectable ()
export class GoogleStrategy extends PassportStrategy(Strategy,
'google') {
constructor () {
super ({

clientID: process.env.GOOGLE CLIENT ID,



clientSecret: process.env.GOOGLE CLIENT SECRET,
callbackURL: process.env.GOOGLE CALLBACK URL,

scope: ['email', 'profile', 'openid'],
1) g
}
authorizationParams () : { [key: string]: string } {
return {
access type: 'offline',

}s
}

async validate (
accessToken: string,
refreshToken: string,
profile: any,
done: VerifyCallback,
) : Promise<any> {
const { id, displayName, name, emails, photos } = profile;

const user = {
id,
email: emails[0].value,
displayName,
name,
avatar: photos[0].value,
accessToken,
refreshToken,

bi

done (null, user);

event-verse-backend/src/modules/auth/auth.controller.ts

import { Response } from 'express';
import {

Body,

Controller,

Get,

Post,

Req,

Res,

UseGuards,
} from '@nestjs/common';
import { AuthService } from './auth.service';
import { AuthGuard } from '@nestjs/passport’';
import { User } from '@prisma/client';
import { CurrentUser, AuthGuard as LocalAuthGuard } from
'../../common';



@Controller ('auth')
export class AuthController {
constructor (private readonly authService: AuthService) {}

@Get ('google')
@UseGuards (AuthGuard ('google'))
googleAuth () {}

@Get ('google/callback')
@UseGuards (AuthGuard ('google'))
googleAuthRedirect (@Reqg() reqg, @Res() res) {

return this.authService.googleAuthRedirect (req, res);

}

@Post ('

validate')

async validateToken (
@Body () body: any,
@Res ({ passthrough: true }) res: Response,

) |

const { user, session } = await
this.authService.validateToken (body) ;

res.cookie('st', session.token, {

//

todo: sameSite

httpOnly: true,
sameSite: 'none',
secure: true,

1)

return user;

}

@QUseGuards (LocalAuthGuard.USER)

@Get ('m

e')

getUser (@CurrentUser () user: User) {
return user;

}
}

event-verse-backend/src/modules/auth/auth.module.ts

import { Module } from '@nestjs/common';
import { AuthController } from './auth.controller';
import { AuthService } from './auth.service';
import { PassportModule } from '@nestjs/passport';
import { GoogleStrategy } from './strategies/google.strategy';
import { PrismaModule } from '../prisma/prisma.module';
import { ConfigModule } from '@nestjs/config';
@Module ({

imports: [

ConfigModule,

PrismaModule,

o1



PassportModule.register ({ defaultStrategy: 'google' }),

I

controllers: [AuthController],
providers: [AuthService, GoogleStrategy],

})

export class AuthModule {}

event-verse-backend/src/modules/auth/auth.service.ts

import { HttpException,
'"@nestjs/common’;

HttpStatus, Injectable } from

PrismaService } from '../prisma/prisma.service';
AuthProviderType } from '@prisma/client';

'berypt';

import {

import {

import { randomUUID } from 'node:crypto';
import * as bcrypt from

import { ConfigService }

interface GoogleUser {
id: string;
email: string;
displayName: string;
name: |
givenName: string;
familyName: string;
I
avatar: string;
accessToken: string;

refreshToken?: string;

}

const generatePassword
const chars =

from '@nestjs/config';

(length: number): string => {

52

'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789!

Q#SSNE* () ';
let password = '';

for (let i = 0; i1 < length; i++) {
const randomIndex = Math.floor (Math.random() *

chars.length);

password += chars[randomIndex];

}

return password;

}s

const hashPassword = (password: string): Promise<string> => {
const saltRounds = 10;

return bcrypt.hash (password, saltRounds):;

}s

@Injectable ()

export class AuthService {

constructor (

private readonly prismaService: PrismaService,
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private readonly configService: ConfigService,

) {1}

async googleAuthRedirect (reqg: any, res: any) {
const {
id: providerId,
email,
displayName: fullName,
avatar,
refreshToken,
accessToken,
} = reg.user as GoogleUser;

const provider = AuthProviderType.GOOGLE;

let user = await this.prismaService.user.findFirst ({
where: {
authProviders: {
some: {
provider,
providerId,
I
I
br
}) g

if (l'user) {
const password = generatePassword(8);
const hashedPassword = await hashPassword (password) ;
user = awalt this.prismaService.user.create ({
data: |
email,
password: hashedPassword,
fullName,
avatar,
authProviders: {
create: {
email,
provider,
providerId,
accessToken,
refreshToken,
b
b
b
1)

// todo: send email notification with password

const session = await this.prismaService.session.create ({
data: {
token: randomUUID(),



expiresAt: new Date (Date.now ()

userId: user.id,
authProviderProvider:

provider,

authProviderProviderId: providerId,

by
1)

return res.redirect (

+ 60 * 60

* 1000),

54

"${this.configService.get ('frontend.url')}/auth/validate?token=$
{session.token} ",

}

async validateToken (body:

) ;

const { token } = body;

any) {

const session = await
this.prismaService.session.findUnique ({
where: {
token,

by

include: {
user: {
include: {

authProviders: true,

by
b
authProvider: true,
b
1)

if (!session) {

throw new HttpException('Invalid token.

HttpStatus.BAD REQUEST) ;

}

event-verse-backend/src/modules/mediasoup/mediasoup.module.ts

}

if (session.authProvider)
// todo: check access |

const { user } = session;

return { user, session };

{

refresh tokens

import { Module } from '@nestjs/common';
import { MediasoupService } from './mediasoup.service';

@Module ({

providers:

[MediasoupService],

1

14
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exports: [MediasoupServicel],

b)

export class MediasoupModule {}

event-verse-backend/src/modules/mediasoup/mediasoup.service.ts

import { Injectable } from '@nestjs/common';

import { createWorker } from 'mediasoup';

import { Router, Worker } from 'mediasoup/node/lib/types’;
import { config } from '../../config/mediasoup.config"';
@Injectable ()

export class MediasoupService {
private worker: Worker;

async createMediasoupWorker () {
const { worker: workerConfig } = config;
this.worker = await createWorker (workerConfig);
return this.worker;

createWebRtcTransport = async (router: Router) => {
const { maxIncomeBitrate, ...webRtcTransportConfig } =
config.webRtcTransport;
const transport = await

router.createWebRtcTransport (webRtcTransportConfiqg) ;

if (maxIncomeBitrate) {
try {
awailt transport.setMaxIncomingBitrate (maxIncomeBitrate);
} catch (error) {
console.error (error) ;

return {
transport,
params: {
id: transport.id,
iceParameters: transport.iceParameters,
iceCandidates: transport.iceCandidates,
dtlsParameters: transport.dtlsParameters,
b
}i
}i
}

event-verse-backend/src/modules/meeting/dto/create-
meeting.dto.ts

import { IsNotEmpty, IsString, IsDate, IsOptional } from 'class-
validator';



export class CreateMeetingDto {
@IsString ()
@IsNotEmpty ()
title: string;

@IsDate ()
@IsNotEmpty ()
startTime: Date;

@IsDate ()
@IsOptional ()
endTime?: Date;

}

event-verse-backend/src/modules/meeting/dto/index.ts

export * from './create-meeting.dto';
event-verse-backend/src/modules/meeting/meeting.controller.ts

import {
Controller,
Get,
Post,
Delete,
Param,
Body,
Patch,
} from '@nestjs/common’';
import { MeetingService } from './meeting.service';
import { CreateMeetingDto } from './dto';

@Controller ('meeting')
export class MeetingController {
constructor (private readonly meetingService: MeetingService)

{}

@Post ()
async createMeeting (@Body () data: CreateMeetingDto) {
return this.meetingService.createMeeting(data);

}

@Get (':1d")
async getMeetingById(@Param('id') id: string) {
return this.meetingService.getMeetingById(id) ;

}

@Get ()
async getAllMeetings () {
return this.meetingService.getAllMeetings() ;

}

@Patch(':1id")
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async updateMeeting (@Param('id') id: string, @Body () data:
CreateMeetingDto) {
return this.meetingService.updateMeeting(id, data);

}

@Delete(':1d")
async deleteMeeting (@Param('id') id: string) {
return this.meetingService.deleteMeeting(id) ;
}
}

event-verse-backend/src/modules/meeting/meeting.gateway.ts

import {

WebSocketGateway,

WebSocketServer,

OnGatewayConnection,

OnGatewayDisconnect,

OnGatewayInit,

SubscribeMessage,

ConnectedSocket,

MessageBody,
} from '@nestjs/websockets';
import { Server, Socket } from 'socket.io';
import { Logger } from '@nestjs/common';
import {

Consumer,

DtlsParameters,

Producer,

Router,

RtpCapabilities,

Transport,

Worker,

MediaKind,

RtpParameters,

AppData,
} from 'mediasoup/node/lib/types’';
import { MediasoupService } from
'../mediasoup/mediasoup.service’;
import { config } from '../../config/mediasoup.config';

interface User {
id: string;
producerTransport?: Transport;
consumerTransport?: Transport;
producers: Map<string, Producer>;
consumers: Map<string, Consumer>;

interface Room {
router: Router;
users: Map<string, User>;

57



58

@WebSocketGateway (8000, { cors: { origin: '*' } })
export class MeetingGateway

implements OnGatewayInit, OnGatewayConnection,
OnGatewayDisconnect

{

@WebSocketServer () server: Server;
private logger: Logger = new Logger ('MeetingGateway') ;

private clientConnections: Map<string, string> = new Map/();

private worker: Worker;
private rooms: Map<string, Room> = new Map();

constructor (private readonly mediasoupService:
MediasoupService) {}

async afterInit () {
this.worker = await
this.mediasoupService.createMediasoupWorker () ;

}

handleConnection(client: Socket) {
const userId = client.handshake.query.userId as string;

if (luserId) {
this.logger.warn( Client connected without userId:
S{client.id} ") ;
client.disconnect () ;
return;

this.clientConnections.set (client.id, userId);
this.logger.debug( Client connected: ${client.id}, userId:
S{userId} ) :;
}

handleDisconnect (client: Socket) {
const userId = this.clientConnections.get (client.id);

if (l'userId) {
this.logger.error (
"Client disconnected: ${client.id}, but userId not
found",
) ;

return;

this.clientConnections.delete (client.id);
this.logger.error (
"Client disconnected: ${client.id}, User: S${userId}
removed from connections’,

) ;
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let meetingId: string | undefined;

this.rooms.forEach((room, id) =>

if (room.users.has(client.id))
meetingId = id;

const user = room.users.get(client.id);

{
{

if (user) {
user.producers.forEach ( (producer) => {
this.logger.log( Closing producer: ${producer.id} );
producer.close () ;

1)

if (user.producerTransport) {
this.logger.log( Closing producer transport for
user: ${userId}’);
user.producerTransport.close () ;

}

if (user.consumerTransport) {
this.logger.log( Closing consumer transport for
user: S${userId}’);
user.consumerTransport.close () ;

}

user.consumers.forEach ( (consumer) => {
this.logger.log( Closing consumer: ${consumer.id} ) ;
consumer.close () ;
1)
}

room.users.delete(client.id) ;
}
1)

if (meetingId) {

const room = this.rooms.get (meetingld) ;

if (room) {
client.to(meetinglId) .emit ('userlLeft', { userId });
this.logger.log(

"User S${userId} leave from room ${meetingld},
notification sent to others’,

) ;

}

}

private getRoomAndUser (
client: Socket,
roomId: string,

): { room?: Room; user?: User; error?: string } {
const room = this.rooms.get (roomId) ;



if (!room) {
this.logger.error ( Room not found: ${roomId} ) ;

return { error: “Room not found: ${roomId}  };
}
const user = room.users.get(client.id);
if (luser) {

this.logger.error (
‘User not found in room: ${roomId}, clientId:
S{client.id} ",
)i

return { error: “User not found in room: S${roomId}  };

return { room, user };

}

@SubscribeMessage (' joinRoom')
async handleJoinRoom (
@MessageBody () message: { meetingId: string 1},
@ConnectedSocket () client: Socket,
) ¢ Promise<{
rtpCapabilities: RtpCapabilities;
producers: { userId: string; producerId: string }[];
P> A
const { meetingId } = message;
let room = this.rooms.get (meetingld);

if (!room) {
const { mediaCodecs } = config.router;
const router = await this.worker.createRouter ({
mediaCodecs });
room = {
router,
users: new Map (),
}i
this.rooms.set (meetingId, room);
this.logger.log( Created new room: S${meetingId}.);

}

const userId = this.clientConnections.get(client.id);
if (luserId) {
this.logger.warn( Client ${client.id} has no associated
userId’);
client.disconnect () ;
return;

const user: User = {
id: userlId,
producers: new Map (),
consumers: new Map(),

}s
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room.users.set (client.id, user);
client.join (meetingld) ;

this.logger.debug( Client ${client.id} Jjoined meet
S{meetingId} ) ;

const producers: { userId: string; producerId: string }[] =

[1;

room.users.forEach ((roomUser, userClientId) => {
if (userClientId !== client.id) {
roomUser.producers.forEach ( (producer, producerId) => {

producers.push ({
userId: roomUser.id,
producerld,

DN

return { rtpCapabilities: room.router.rtpCapabilities,
producers };

}

@SubscribeMessage ('leaveRoom')

handleLeaveRoom (
@MessageBody () message: { meetingId: string 1},
@ConnectedSocket () client: Socket,

)+ void {
const { meetingId } = message;
const { room, user, error } = this.getRoomAndUser (client,

meetingId) ;
if (error) {

return;
}
user.producers.forEach ( (producer) => producer.close());
user.consumers.forEach ( (consumer) => consumer.close());

if (user.producerTransport) {
user.producerTransport.close () ;

}

if (user.consumerTransport) {
user.consumerTransport.close () ;

}

room.users.delete(client.id);
this.logger.log( User S${user.id} left room S${meetingId}’);

client.broadcast.to(meetingId) .emit ('userLeft', {
userId: user.id,

1)

if (room.users.size === 0) {



this.rooms.delete (meetinglId) ;
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this.logger.log( Room ${meetingId} deleted as it is now
empty. ) ;
}
}
@SubscribeMessage ('createProducerTransport')
async handleCreateProducerTransport (
@MessageBody () message: { meetingId: string },
@ConnectedSocket () client: Socket,
) A
const { meetingId } = message;
const { room, user, error } = this.getRoomAndUser (client,
meetingId) ;
if (error) {
return { error };
}
try {
const { transport, params } =
await
this.mediasoupService.createWebRtcTransport (room.router) ;
user.producerTransport = transport;
return {
params,
}i
} catch (error) {
this.logger.error (error);
return {
error,
}i
}
}
@SubscribeMessage ('connectProducerTransport')
async handleConnectProducerTransport (
@MessageBody ()
message: { dtlsParameters: DtlsParameters; meetingld: string
b
@ConnectedSocket () client: Socket,
) A
const { dtlsParameters, meetingId } = message;
const { user, error } = this.getRoomAndUser (client,
meetingId) ;
if (error) {
return { error };
}
if (!'user.producerTransport) {
const error = 'Producer transport not found for the user';

this.logger.error (error) ;
return { error };
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await user.producerTransport.connect ({
dtlsParameters,

1)

this.logger.log('Producer Transport connected!');
return { success: true };

@SubscribeMessage ('produce')
async handleProduce (

@MessageBody ()
message: {
kind: MediaKind;
rtpParameters: RtpParameters;
appData: AppDbata;
meetingId: string;
I
@ConnectedSocket () client: Socket,
{
const { kind, rtpParameters, appData, meetinglId } = message;
const { user, error } = this.getRoomAndUser (client,

meetingId) ;

}

if (error) {

return { error };

}

const producer = await user.producerTransport.produce ({
kind,
rtpParameters,

appDbata,
1)

user.producers.set (producer.id, producer);

client.broadcast.to(meetingId) .emit ('newProducer', {
producerId: producer.id,
kind: producer.kind,
userId: user.id,

1)

this.logger.log ('PRODUCE") ;
return { id: producer.id };

@SubscribeMessage ('createConsumerTransport')
async handleCreateConsumerTransport (

)

@MessageBody () message: { meetingld: string 1},
@ConnectedSocket () client: Socket,
{

const { meetingId } = message;
const { room, user, error } = this.getRoomAndUser (client,

meetingId) ;

if (error) {
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return { error };

try {
const { transport, params } =
await
this.mediasoupService.createWebRtcTransport (room.router) ;
user.consumerTransport = transport;
return {
params,
I
} catch (error) {
this.logger.error (error) ;
return {
error,

}s

@SubscribeMessage ('connectConsumerTransport')
async handleConnectConsumerTransport (
@MessageBody ()
message: { meetingId: string; dtlsParameters: DtlsParameters

by

@ConnectedSocket () client: Socket,

) A
const { meetingId, dtlsParameters } = message;
const { user, error } = this.getRoomAndUser (client,

meetingId) ;
if (error) {
return { error };

if (!'user.producerTransport) {
const error = 'Producer transport not found for the user';
this.logger.error (error);
return { error };

await user.consumerTransport.connect ({ dtlsParameters });
return { success: true };

@SubscribeMessage ('resume')
async handleResume (

@MessageBody () messageBody: { meetinglId: string; consumerId:
string 1},

@ConnectedSocket () client: Socket,

) A
const { meetingId, consumerId } = messageBody;
const { user, error } = this.getRoomAndUser (client,

meetingId) ;
if (error) {



return { error };

const consumer = user.consumers.get (consumerld) ;
if (!consumer) {
return { error: 'Consumer not found' };

await consumer.resume () ;
return {
success: true,

i

@SubscribeMessage ('consume')
async handleConsume (
@MessageBody ()
messageBody: {
meetingId: string;
producerId: string;
rtpCapabilities: RtpCapabilities;
by
@ConnectedSocket () client: Socket,
) A
const { meetingId, producerId, rtpCapabilities } =
messageBody;

const { room, user, error } = this.getRoomAndUser (client,
meetingId) ;
if (error) {
return { error };

if (!'user.consumerTransport) {
const error = 'Consumer transport not found for the user
this.logger.error (error);
return { error };

const router = room.router;
if (!router.canConsume ({ producerId, rtpCapabilities })) {
return { error: 'Cannot consume this producer' };

try |
const consumer = await user.consumerTransport.consume ({
producerld,
rtpCapabilities,

paused: true,

b) i

user.consumers.set (consumer.id, consumer);
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return {
id: consumer.id,
producerId: consumer.producerld,
kind: consumer.kind,
rtpParameters: consumer.rtpParameters,
Y
} catch (error) {
this.logger.error (error);
return { error: 'Failed to create consumer' };

}

event-verse-backend/src/modules/meeting/meeting.module.ts
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import { Module } from '@nestjs/common';
import { MeetingService } from './meeting.service';
import { MeetingController } from './meeting.controller';
import { PrismaModule } from '../prisma/prisma.module’';
import { MeetingGateway } from './meeting.gateway';
import { MediasoupModule } from '../mediasoup/mediasoup.module’;
@Module ({
imports: [PrismaModule, MediasoupModule],

controllers: [MeetingController],
providers: [MeetingService, MeetingGateway],

1)

export class MeetingModule {}

event-verse-backend/src/modules/meeting/meeting.service.ts

import { Injectable } from '@nestjs/common';
import { PrismaService } from '../prisma/prisma.service';
import { CreateMeetingDto } from './dto';

@Injectable ()
export class MeetingService {
constructor (private readonly prisma: PrismaService) {}

async createMeeting(data: CreateMeetingDto) {
return this.prisma.meeting.create ({

data,

1)

async getMeetingById(id: string) {
return this.prisma.meeting.findUnique ({
where: { id },

1)
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async getAllMeetings () {
return this.prisma.meeting.findMany () ;

}

async updateMeeting(id: string, data: CreateMeetingDto) {
return this.prisma.meeting.update ({
where: { id },
data,
1) g
}

async deleteMeeting(id: string) {
return this.prisma.meeting.delete ({
where: { id },

1)
}
event-verse-backend/src/modules/prisma/prisma.module.ts
import { Module } from '@nestjs/common';
import { PrismaService } from './prisma.service';

@Module ({
providers: [PrismaServicel],
exports: [PrismaService],
})

export class PrismaModule {}
event-verse-backend/src/modules/prisma/prisma.service.ts

import { Injectable, OnModuleDestroy, OnModuleInit } from
'@nestjs/common’;
import { PrismaClient } from '@prisma/client';

@Injectable ()
export class PrismaService
extends PrismaClient
implements OnModuleInit, OnModuleDestroy
{
async onModuleInit () {
awalt this.Sconnect () ;

}

async onModuleDestroy () {
await this.$disconnect () ;
}
}

event-verse-backend/src/app.module.ts



Module } from '@nestjs/common';

AppController } from './app.controller';

import AppService } from './app.service';

import ConfigModule } from '@nestjs/config';

import configuration from './config/configuration';

import { PrismaModule } from './modules/prisma/prisma.module’;
import { AuthModule } from './modules/auth/auth.module';
import { MeetingModule } from
'./modules/meeting/meeting.module’;

import
import

n e N M)

@Module ({
imports: [

ConfigModule. forRoot ({
load: [configuration],
isGlobal: true,

1)y

PrismaModule,

AuthModule,

MeetingModule,

1y
controllers: [AppController],
providers: [AppService],

})

export class AppModule {}

event-verse-backend/src/main.ts

import { NestFactory } from '@nestjs/core';

import { ConfigService } from '@nestjs/config';

import { AppModule } from './app.module';

import { NestExpressApplication } from '@nestjs/platform-
express';

import { Logger } from '@nestjs/common';

import * as cookieParser from 'cookie-parser';

async function bootstrap() {
const app = await
NestFactory.create<NestExpressApplication> (AppModule) ;
app.enableCors ({
origin: true,
credentials: true,

1)

const globalPrefix = 'api';
app.setGlobalPrefix (globalPrefix);

initCookieMiddleware (app) ;

const port = process.env.PORT || 3001;
await app.listen (port);

const url = await app.getUrl();
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Logger.debug ( Application is running on: ${url}’);

}

function initCookieMiddleware (app: NestExpressApplication) {
const sessionConfig = app.get (ConfigService).get ('session');

app.use (cookieParser (sessionConfig.secret));

}

bootstrap () ;

event-verse-backend/prisma/schema.prisma

generator client {
provider = "prisma-client-js"

}

datasource db {

provider = "postgresqgl"

url env ("DATABASE URL")
}

model User {

id String @id @default (uuid()) @db.Uuid

email String @unique

password String

fullName String @map ("full name")

avatar String?

createdAt DateTime (@default(now()) @db.Timestamp ()
@map ("created at")

updatedAt DateTime (@updatedAt @db.Timestamp ()

@map ("updated at")

authProviders AuthProvider|[]
session Session|]

@@map ("users")

}

enum AuthProviderType {
GOOGLE
APPLE
GITHUB

}

model AuthProvider {
email String
provider AuthProviderType
providerId String @map ("provider id")



accessToken String?
refreshToken String?

createdAt
@db.Timestamp ()

DateTime
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@map ("access token")
@map ("refresh token")

@default (now())

@map ("created at")

user User @Qrelation(fields: [userId],
references: [1d])

userId String @db.Uuid

sessions Session|]

@@unique ([email, provider])

@@unique ([userId, provider, providerId])

@Q@id([provider, providerId])

@@map ("auth providers")
}
model Session {

id String @id @default (uuid())
@db.Uuid

token String @unique

expiresAt DateTime @map ("expires at")
@db.Timestamp ()

createdAt DateTime @Qdefault (now())
@map ("created at") @db.Timestamp ()

updatedAt DateTime @updatedAt
@map ("updated at") @db.Timestamp ()

user User @relation(fields:
[userId], references: [id])

userId String @db.Uuid

authProvider AuthProvider? @relation(fields:
[authProviderProvider, authProviderProviderId], references:
[provider, providerId])

authProviderProvider AuthProviderType?

authProviderProviderId String?

@@map ("sessions")
}
model Meeting {

id String @id @default (uuid()) @db.Uuid

title String

startTime DateTime @map ("start time") @db.Timestamp ()

endTime DateTime? @map ("end time") @db.Timestamp ()

createdAt DateTime @default (now()) @Gmap("created at")
@db.Timestamp ()

updatedAt DateTime @QupdatedAt @map ("updated at")

@db.Timestamp ()

categories

MeetingCategory[]
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@@map ("meetings")

}

model Category {

id String @id Qdefault (uuid()) Qdb.Uuid

name String @unique

createdAt DateTime @default (now()) @db.Timestamp ()
@map ("created at")

updatedAt DateTime @updatedAt @db.Timestamp ()

@map ("updated at")
meetings MeetingCategory /(]

@@map ("categories™)

}

model MeetingCategory {

meeting Meeting @relation(fields: [meetingId],
references: [id])

meetingId String @db.Uuid

category Category @relation(fields: [categoryId],
references: [id])

categoryId String @db.Uuid

createdAt DateTime @default (now()) @db.Timestamp ()

@map ("created at")

@@id ([meetingId, categoryId])
@@map ("meeting categories")

}
event-verse-backend/src/docker-compose.yml
version: '3.9'

services:
postgres:
image: postgres:15
container name: ev postgres
environment:
POSTGRES USER: ev user fdrzqund
POSTGRES PASSWORD: j@k1jNkvdkVz”uhy
POSTGRES DB: event verse db 1b34336fe583
ports:
- '5432:5432"
volumes:
- postgres data:/var/lib/postgresqgl/data

volumes:
postgres data:
event-verse-frontend/src/app/auth/validate/page.tsx



"use client";

import { useEffect } from "react";
import { useRouter, useSearchParams } from "next/navigation";
import { useAppDispatch } from "@/hooks/redux";
import { validateToken } from "@/features/auth/slice";
const ValidatePage = () => {
const dispatch = useAppDispatch();
const router = useRouter();
const searchParams = useSearchParams() ;

useEffect (() => {
const handleValidateToken = async () => {
const token = searchParams.get ("token");

console.log(token);

if (!token) {
router.push ("/");
return;

}

try {
await dispatch(validateToken (token)) .unwrap() ;
} catch (error) {
console.error ("Token validation failed:", error);
} finally {
router.push ("/");
}
bi

handleValidateToken () ;
}, I[searchParams, router, dispatchl]);

return (
<div className="fixed inset-0 flex items-center Jjustify-
center bg-black bg-opacity-50 z-50">
<div className="animate-spin rounded-full h-16 w-16
border-t-4 border-blue-500 border-solid"></div>
</div>
) ;
}i

export default ValidatePage;
event-verse-frontend/src/app/interfaces/meeting.ts
export interface RemoteMediaStreams {

[userId: string]l: {

videoStream: MediaStream;
audioStream: MediaStream;
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}s
}

event-verse-frontend/src/app/meetings/[1d] /page.tsx
"use client";

import React, { useEffect, useRef, useState } from "react";
import { useParams } from "next/navigation";
import {

Device,

Device as DeviceType,

MediaKind,

RtpCapabilities,

RtpParameters,

Transport,
} from "mediasoup-client/lib/types";
import { useAppDispatch } from "@/hooks/redux";
import { useWebSocket } from "@/context/WebSocketProvider";
import {

CreateTransportResponse,

CreateTransportResponseParams,
} from "@/types/Meeting";
import { RemoteMediaStreams } from "Q/app/interfaces/meeting";
import { fetchMeetingById } from "@/features/meeting/slice";
import { delay } from "@/utils";

import PreparationScreen from
"@/components/Meeting/PreparationScreen";
import ConferenceScreen from
"@/components/Meeting/ConferenceScreen";

const MeetingPage: React.FC = () => {
const dispatch = useAppDispatch();
const { id: meetingId } = useParams();
const [joined, setJoined] = useState<boolean>(false);
useEffect (() => {
if (typeof meetingId === "string")

dispatch (fetchMeetingById (meetingId)) ;

return () => {
socket?.emit ("leaveRoom", { meetingId });
b
}, [meetingId]);

const { socket } = useWebSocket();

const device = useRef<DeviceType | null>(null);

const sendTransport = useRef<Transport | null |
undefined> (null) ;

const recvTransport = useRef<Transport | null |
undefined> (null) ;
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const [localMediaStream, setlLocalMediaStream] =
useState<MediaStream | null>(
null
) 7
const [remoteMediaStreams, setRemoteMediaStreams] =
useState<RemoteMediaStreams> ({});

useEffect (() => {
socket?.on ("newProducer", async ({ producerId, kind, userId
Pyo=> A
await consume (producerId, userId);

1)

socket?.on ("userLeft", ({ userId }: { userId: string }) => {
console.log( User ${userId} disconnected’);
setRemoteMediaStreams ( (prev) => {
const updatedStreams = { ...prev };
delete updatedStreams[userId];
return updatedStreams;
}) s
1)
}, [socket]);

const consume = async (producerId: string, userId: string) =>

if (!recvTransport.current || !device.current) {
await delay(1000);
await consume (producerId, userId);
return;

}

socket?.emit (
"consume",
{
meetingId,
producerld,
rtpCapabilities: device.current.rtpCapabilities,
bo
async ({
id: consumerId,
producerld,
kind,
rtpParameters,
peo A
id: string;
producerId: string;
kind: MediaKind;
rtpParameters: RtpParameters;
Py => A
if (!consumerId) {
console.warn ("Consume request failed!");
return;
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const consumer = awalt recvTransport.current?.consume ({
id: consumerId,
producerld,
kind,
rtpParameters,

1)

const stream = new MediaStream() ;
if (consumer?.track) stream.addTrack (consumer.track);
setRemoteMediaStreams ( (prev) => {
const userStreams = prev[userId] || {};
return {
...prev,
[userId]: {
...userStreams,
... (kind === "video"
? { videoStream: stream }
{ audioStream: stream }),

by
}s
1)

socket.emit ("resume", { meetingId, consumerId }, () => {
//
1)
}
) ;
}i
const createDevice = async (routerRtpCapabilities:
RtpCapabilities) => {
device.current = new Device () ;

await device.current.load({ routerRtpCapabilities });
console.log ("Device created");

I
const startProducing = async (trackType: "video" | "audio") =>

if (!sendTransport.current || !'localMediaStream) {
console.error ("No send transport or local media stream

available") ;

return;
}
console.log( Starting to produce S${trackType}... );
try |
if (trackType === "video") {
const videoTrack = localMediaStream.getVideoTracks () [0];

if (videoTrack) {
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const videoProducer = await
sendTransport.current.produce ({
track: videoTrack,
1)
console.log ("Video producer created:", wvideoProducer);
} else {
console.warn ("No video track available");
}
} else if (trackType === "audio") {
const audioTrack = localMediaStream.getAudioTracks () [0];

if (audioTrack) {
const audioProducer = await
sendTransport.current.produce ({
track: audioTrack,

1)

// audioProducer.on ("trackended", () => {

// console.log("audio trackended");

/7 })

// audioProducer.on ("transportclose", () => {
// console.log("audio transportclose");

/7 })

console.log ("Audio producer created:", audioProducer);

} else {
console.warn ("No audio track available");

}
} catch (error) {
console.error ("Failed to produce media:", error);
}
}i

const createSendTransport = async () => {
socket?.emit (
"createProducerTransport",
{ meetingId },

(data: CreateTransportResponse) => {
if ("error" in data) {
if (typeof data.error === "string") {
console.log(data.error);
} else {

console.log(data.error);

}

return;

sendTransport.current =
device.current?.createSendTransport (
(data as CreateTransportResponseParams) .params
) ;

console.log("send transport created.");
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sendTransport.current?.on(
"connect",
async ({ dtlsParameters }, callback, errback) => {
try {
socket.emit (
"connectProducerTransport",
{ dtlsParameters, meetingId 1},
() =>{
console.log("send transport connected.");
callback () ;
}
) ;
} catch (error: any) {
errback (error) ;

}
) 7

sendTransport.current?.on (
"produce",
async ({ kind, rtpParameters, appData }, callback,
errback) => {
try {
socket.emit (
"produce",
{ kind, rtpParameters, appData, meetingId 1},
({ id }: { id: string }) => {
callback ({ id });
}
) ;
} catch (error: any) {
errback (error) ;
}
}
) ;

startProducing ("audio") ;
startProducing ("video") ;
}
) ;
}i
const createRecvTransport = async () => {
socket?.emit (
"createConsumerTransport",
{ meetingId },

(data: CreateTransportResponse) => {
if ("error" in data) {
if (typeof data.error === "string") {
console.log(data.error);
} else {

console.log("error is not string");
console.log(data.error);



return;

recvTransport.current =
device.current?.createRecvTransport (
(data as CreateTransportResponseParams) .params
) ;

console.log("recv transport created.");

recvTransport.current?.on (
"connect",

({ dtlsParameters }, callback, errback) => {
try {
socket.emit (
"connectConsumerTransport",
{ dtlsParameters, meetingId 1},
() =>{
console.log ("consumer transport connected.");

callback() ;
}
) ;
} catch (error: any) {
errback (error) ;

const joinRoom = () => {
if (!meetingId || !socket) return;

socket.emit (

"jJoinRoom",

{ meetingId },

async ({
rtpCapabilities,
producers,

e A
rtpCapabilities: RtpCapabilities;
producers: { userId: string; producerId: string }[];

Py => A
console.log( join room: S${meetingId} ) ;
await createDevice (rtpCapabilities);
await createSendTransport();
await createRecvTransport();
setJoined (true);

for (const { userId, producerId } of producers) {
await consume (producerId, userId);
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)5
b

const setMediaStream = (stream: MediaStream | null) => {
setLocalMediaStream (stream) ;

}s

return joined ? (
<ConferenceScreen
localMediaStream={localMediaStream}
remoteMediaStreams={remoteMediaStreams}
/>
) |
<PreparationScreen onJoin={joinRoom}
setMediaStream={setMediaStream} />
) ;
}i

export default MeetingPage;
event-verse-frontend/src/app/global.css

@tailwind base;
@tailwind components;
@tailwind utilities;

@layer utilities {
/* Hide scrollbar for Chrome, Safari and Opera */
.no-scrollbar::-webkit-scrollbar {
display: none;
}
/* Hide scrollbar for IE, Edge and Firefox */
.no-scrollbar {
-ms-overflow-style: none; /* IE and Edge */
scrollbar-width: none; /* Firefox */

}

event-verse-frontend/src/app/layout.tsx

import type { Metadata } from "next";

import { Providers } from "./providers";

import { Inter } from "next/font/google";

import "./globals.css";

import Navbar from "@/components/Navbar/Navbar";

import AuthWrapper from "@/components/AuthWrapper";

import ThemelInitializer from "@/components/ThemeInitializer";

const inter = Inter ({ subsets: ["latin"] });

export const metadata: Metadata = {
title: "Event Verse",



description: "todo",

}s

export default function RootLayout ({

children,
}: Readonly<{

children: React.ReactNode;
}>) A

return (

<html className={inter.className}>
<body className="bg-zinc-100 text-black dark:bg-zinc-950
dark:text-white h-screen flex flex-col">
<Providers>
<AuthWrapper>
<ThemeInitializer />

<Navbar />
<main className="flex-grow flex">{children}</main>
</AuthWrapper>
</Providers>
</body>

</html>
) ;
}

event-verse-frontend/src/app/page.tsx
"use client";

import React, { useEffect, useState } from "react";

import { PlusIcon } from "@heroicons/react/24/solid";

import { useAppDispatch, uselAppSelector } from "@/hooks/redux";
import { selectMeetings } from "@/features/meeting";

import { fetchMeetings } from "@/features/meeting/slice";
import { selectMe } from "@/features/auth";

import CreateMeetingModal from
"@/components/CreateMeetingModal";
import HorizontalMeetingList from
"@/components/HorizontalMeetingList";

export default function Home () {
const dispatch = useAppDispatch();

const me = useAppSelector (selectMe);
const meetings = useAppSelector (selectMeetings) ;

useEffect (() => {
dispatch (fetchMeetings()) ;
}, [dispatch]);

const [isModalOpen, setIsModalOpen] = useState(false);
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const handleOpenModal = () => setlIsModalOpen (true);
const handleCloseModal = () => setlIsModalOpen (false);
return (
<>
{me && (
<>
<button

onClick={handleOpenModal}
className="fixed bottom-4 right-4 p-3 bg-purple-500
text-white rounded-full shadow-1g hover:bg-purple-600
transition"
>
<PlusIcon className="h-6 w-6" />
</button>
<CreateMeetingModal 1sOpen={isModalOpen}
onClose={handleCloseModal} />
</>
) }

<div className="w-full mt-4 px-4">
<h2 className="text-1g font-bold mb-4 cursor-pointer
hover:text-purple-400 text-center">
Latest
</h2>
<HorizontalMeetingList meetings={meetings} />
</div>
</>
) ;
}

event-verse-frontend/src/app/providers.tsx
"use client";

import store from "../store';

import { Provider as ReduxProvider } from "react-redux";

import { AuthModalProvider } from "@/context/AuthModalContext";
import { WebSocketProvider } from "@/context/WebSocketProvider";

export function Providers({ children }: { children:
React.ReactNode }) {
return (
<ReduxProvider store={store}>
<AuthModalProvider>
<WebSocketProvider>{children}</WebSocketProvider>
</AuthModalProvider>
</ReduxProvider>
)5
}

event-verse-frontend/src/components/Meeting/ConferenceScreen.tsx
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import React, { useState } from "react";

import {
MicrophoneIcon,
VideoCameralcon,
ComputerDesktopIcon,
CogbToothIcon,
PhoneArrowDownLeftIcon,
VideoCameraSlashIcon,
} from "Q@heroicons/react/24/solid";
import { useRouter } from "next/navigation";
import { RemoteMediaStreams } from "@/app/interfaces/meeting";

interface ConferenceScreenProps {
localMediaStream: MediaStream | null;
remoteMediaStreams: RemoteMediaStreams;

const ConferenceScreen: React.FC<ConferenceScreenProps> = ({
localMediaStream,

remoteMediaStreams,

Py => |
const [audioEnabled, setAudioEnabled] = useState(true);
const [videoEnabled, setVideoEnabled] useState (true) ;
const router = useRouter();

const toggleAudio = () => {
if (localMediaStream) {
const audioTracks = localMediaStream.getAudioTracks () ;
if (audioTracks.length === 0) {
alert ("Please allow access to the audio device and
reload the page.");
return;
}
audioTracks.forEach((track) => (track.enabled =
'track.enabled)) ;
setAudioEnabled (!audioEnabled) ;
}
}i

const toggleVideo = () => {
if (localMediaStream) {
const videoTracks = localMediaStream.getVideoTracks () ;
if (videoTracks.length === 0) {

alert ("Please allow access to the video device and
reload the page.");

return;
}
videoTracks.forEach ((track) => (track.enabled =
'track.enabled)) ;
setVideoEnabled (!videoEnabled) ;
}
}i
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const startScreenShare = async () => {
try {
const displayStream = await
navigator.mediaDevices.getDisplayMedia ({
video: true,
1) g
console.log("Screen sharing started:", displayStream);
} catch (error) {
console.error ("Error starting screen sharing:", error);
}
b

const disconnect = () => {
router.push ("/");

}s

const participantCount =
Object.keys (remoteMediaStreams) .length + (localMediaStream *?

1 : 0);

const getGridColumns = () => {

if (participantCount <= 1) return "grid-cols-1";
if (participantCount === 2) return "grid-cols-2";
if (participantCount <= 4) return "grid-cols-2";
if (participantCount <= 6) return "grid-cols-3";
if (participantCount <= 9) return "grid-cols-3";
return "grid-cols-4";

}s

return (
<div className="flex flex-col h-full w-full">
<div
className={ grid ${getGridColumns ()} gap-4 p-4 flex-grow
h-[65%] overflow-auto place-items-center '}
>
{localMediaStream && (
<div className="relative w-full aspect-video bg-black
border rounded-1lg overflow-hidden">

<video
ref={(video) => {
if (video) {
video.srcObject = localMediaStream;

video.muted = true;

}
3}
autoPlay
playsInline
className="w-full h-full object-cover"
disablePictureInPicture
/>
</div>
) }
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{Object.entries (remoteMediaStreams) .map ( ([userld,

streams]) => (
<div
key={userId}
className="relative w-full aspect-video bg-black
border rounded-1g overflow-hidden"

>
{!streams.videoStream && (
<h3 className="absolute inset-0 flex items-center

justify-center text-white text-xl1 font-bold">
{ "User: S${userId}  }
</h3>
)}

{streams.videoStream && (
<video
ref={(video)

if (video) {
video.srcObject = streams.videoStream;

}

b}
autoPlay

playsInline
className="w-full h-full object-cover"

disablePictureInPicture
/>
)}

> |

{streams.audioStream && (

<audio
ref={ (audio) => {

if (audio) {
audio.srcObject = streams.audioStream;

}
H}
autoPlay
/>
) }
</div>

))}
</div>

<div className="w-full p-4 flex justify-center items-

center gap-2 bg-zinc-900">
<button
onClick={toggleAudio}
className="relative flex items-center justify-center

w—-14 h-14 rounded-full border-2 border-gray-500 text-white

hover:bg-zinc-800"
>

<MicrophoneIcon
className={ bg-opacity-50 rounded-full w-6 h-6 ${
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audioEnabled ? "" : "opacity-50"
b}
/>
{laudioEnabled && (
<div className="absolute inset-0 bg-red-700 rounded-
full opacity-50" />
) }
</button>

<button
onClick={toggleVideo}
className="relative flex items-center justify-center
w-14 h-14 rounded-full border-2 border-gray-500 text-white
hover:bg-zinc-800"

>
{videoEnabled ? (
<VideoCameralcon className="h-6 w-6" />
)
<VideoCameraSlashIcon className="h-6 w-6 text-red-
500" />
)}
</button>
<button

onClick={startScreenShare}
className="relative flex items-center justify-center
w-14 h-14 rounded-full border-2 border-gray-500 text-white
hover:bg-zinc-800"
>
<ComputerDesktopIcon className="h-6 w-6" />
</button>

<button className="relative flex items-center justify-
center w—-14 h-14 rounded-full border-2 border-gray-500 text-
white hover:bg-zinc-800">
<Cog6ToothIcon className="h-6 w-6" />
</button>

<button
onClick={disconnect}
className="flex items-center justify-center w-14 h-14
rounded-full border-2 border-red-500 bg-red-500 text-white"
>
<PhoneArrowDownLeftIcon className="h-6 w-6" />
</button>
</div>
</div>
)i
i

export default ConferenceScreen;



86

event-verse-
frontend/src/components/Meeting/PreparationScreen.tsx

import React, { useEffect, useRef, useState } from "react";
import {
MicrophoneIcon,
// MicrophoneSlashIcon,
VideoCameralcon,
VideoCameraSlashIcon,
ExclamationCircleIcon,
} from "Q@heroicons/react/24/solid";
import { useAppSelector } from "@/hooks/redux";
import { selectMeetingById } from "@/features/meeting";

interface PreparationScreenProps {

onJoin: () => void;
setMediaStream: (stream: MediaStream | null) => void;
}
const PreparationScreen: React.FC<PreparationScreenProps> = ({
onJoin,
setMediaStream,

) => |
const meeting = uselAppSelector (selectMeetingById) ;

const [permissionsGranted, setPermissionsGranted] =
useState (false) ;

const [audioEnabled, setAudioEnabled] = useState (true);

const [videoEnabled, setVideoEnabled] = useState(true);

const [videoAvailable, setVideoAvailable] = useState (true);

const videoRef = useRef<HTMLVideoElement | null>(null);
const mediaStream = useRef<MediaStream | null>(null);

const getUserMedia = async () => {
try {
const audioStream = await
navigator.mediaDevices.getUserMedia ({
audio: {
echoCancellation: false,
noiseSuppression: true,
autoGainControl: true,
sampleRate: 48000,
b
1)
setPermissionsGranted (true) ;
try {
const videoStream = await
navigator.mediaDevices.getUserMedia ({
video: true,
1)
mediaStream.current = new MediaStream([
..audioStream.getTracks (),
..videoStream.getTracks (),
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1)7

setVideoAvailable (true) ;

} catch (videoError) {
console.warn ("Video not available:", videoError):;
mediaStream.current = audioStream;
setVideoAvailable (false) ;

}

if (videoRef.current && mediaStream.current) {
videoRef.current.srcObject = mediaStream.current;

}

setMediaStream (mediaStream.current) ;
} catch (audioError) {
console.error ("Failed to get audio permissions:",
audioError) ;
setPermissionsGranted (false) ;
}
}i

const toggleAudio = () => {
if (mediaStream.current) {
const audioTracks = mediaStream.current.getAudioTracks() ;
audioTracks.forEFach ((track) => (track.enabled =
'track.enabled));
setAudioEnabled (!audioEnabled) ;
}
}i

const toggleVideo = () => {
if (mediaStream.current && videoAvailable) {
const videoTracks = mediaStream.current.getVideoTracks();
videoTracks.forEach ((track) => (track.enabled =
'track.enabled)) ;
setVideoEnabled (!videoEnabled) ;
}
i

useEffect (() => {
getUserMedia () ;

boo L1

return (
<div className="flex h-full p-8 items-center justify-center
w—full">
<div className="relative flex flex-col items-center space-
v-4 w-2/3">
<div className="w-full h-auto border rounded-1lg bg-gray-
800 relative overflow-hidden border-gray-300 dark:border-gray-
700">
<video
ref={videoRef}
autoPlay
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playsInline
className="w-full h-full object-cover rounded-1lg
aspect-video"
disablePictureInPicture
/>
{!permissionsGranted && (
<div className="absolute inset-0 flex items-center
justify-center text-white text-1lg font-semibold">
Camera not found
</div>
) }
<div className="absolute bottom-4 left-4 flex space-x-
4m>
<button
onClick={toggleAudio}
className="text-white text-2x1 relative"
>
<MicrophoneIcon
className={ "p-2 bg-black bg-opacity-50 rounded-
full w-8 h-8 ${
audioEnabled ? "" : "opacity-50"
b}
/>
{laudioEnabled && (
<div className="absolute inset-0 bg-red-500
rounded-full opacity-50" />
) }
</button>
<button onClick={toggleVideo} className="text-white
text-2x1">
{videoEnabled && videoAvailable ? (
<VideoCameralcon className="p-2 bg-black bg-
opacity-50 rounded-full w-8 h-8" />
) = |
<VideoCameraSlashIcon className="p-2 bg-red-500
rounded-full w-8 h-8" />
) }
</button>
</div>
{!videoAvailable && (
<ExclamationCircleIcon className="absolute bottom-4
right-4 text-red-500 w-8 h-8" />
)}
</div>
</div>

<div className="flex flex-col items-center justify-center
w-1/3 pl-8">
<h2 className="text-2x1 font-semibold mb-
4">{meeting?.title}</h2>
<h2 className="text-2x1 font-semibold mb-4">Ready to
Jjoin?</h2>
<p className="mb-4">No one 1s here yet</p>
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<button
onClick={onJdoin}
className="px-6 py-3 bg-purple-500 text-white rounded-
full w-48"
>
Join
</button>
</div>
</div>
) ;
b

export default PreparationScreen;
event-verse-frontend/src/components/Navbar/DropdownMenu. tsx
"use client";

import React from "react";
import {
MoonIcon,
CogIcon,
GlobeAltIcon,
ArrowRightCirclelIcon,
ArrowLeftCirclelIcon,
ChevronRightIcon,
} from "@heroicons/react/24/outline";
import { useAppSelector } from "@/hooks/redux";
import { selectMe } from "@/features/auth";

interface DropdownMenuProps {
handleOpenlLoginModal: () => void;
}

const DropdownMenu: React.FC<DropdownMenuProps> = ({
handleOpenLoginModal,
b)) => |

const me = useAppSelector (selectMe);

const toggleTheme = () => {
const html = document.documentElement;
if (html.classList.contains ("dark")) {

html.classList.remove ("dark") ;
localStorage.setItem("theme", "light");
} else {
html.classList.add ("dark");
localStorage.setItem("theme", "dark");
}
i

return (
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<div className="absolute right-0 px-2 mt-4 bg-white text-
black rounded shadow-1lg border-t border-zinc-200 dark:border-
zinc-700 dark:bg-zinc-900 dark:text-white">
<ul className="py-2 w-max'">
<li className="flex items-center justify-between px-4
py—-2 hover:bg-zinc-200 dark:hover:bg-zinc-700 cursor-pointer">
<div className="flex items-center">
<GlobeAltIcon className="w-5 h-5 mr-2" />
<span>Language</span>
</div>
<ChevronRightIcon className="w-5 h-5 text-zinc-500
dark:text-zinc-400" />
</1li>

<1li
className="flex items-center px-4 py-2 hover:bg-zinc-
200 dark:hover:bg-zinc-700 cursor-pointer"
onClick={toggleTheme}
>
<MoonIcon className="w-5 h-5 mr-2" />
<span className="mr-2">Dark theme</span>

<div className="mx-2 w-10 h-5 flex items-center
rounded-full p-1 cursor-pointer border-2 border-transparent
dark:border-transparent bg-zinc-300 dark:bg-purple-600
transition-all duration-300">
<div className="bg-white dark:bg-white w-4 h-4
rounded-full shadow-md transform duration-300 ease-in-out
translate-x-0 dark:translate-x-5"></div>
</div>
</1li>
<hr className="my-2" />
{me ? (
<>
<li className="flex items-center px-4 py-2 hover:bg-
zinc-200 dark:hover:bg-zinc-700 cursor-pointer">
<CogIcon className="w-5 h-5 mr-2" />
<span>Settings</span>
</1li>
<hr className="my-2 border-zinc-200 dark:border-
zinc-700" />
<1li className="flex items-center px-4 py-2 hover:bg-
zinc-200 dark:hover:bg-zinc-700 cursor-pointer">
<ArrowLeftCircleIcon className="w-5 h-5 mr-2" />
<span>Log Out</span>
</1li>
</>
) |
<1li
className="flex items-center px-4 py-2 hover:bg-
zinc-200 dark:hover:bg-zinc-700 cursor-pointer"
onClick={handleOpenLoginModal}
>
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<ArrowRightCircleIcon className="w-5 h-5 mr-2" />
<span>Log In</span>
</1li>
) }
</ul>
</div>
) ;
}i

export default DropdownMenu;
event-verse-frontend/src/components/Navbar/Navbar.tsx
"use client";

import React, { useState } from "react";
import Lottie from "lottie-react";
import { useRouter } from "next/navigation";
import {
MagnifyingGlassIcon,
UserCirclelIcon,
} from "@heroicons/react/24/outline";
import { useAppSelector } from "@/hooks/redux";
import { selectMe } from "@/features/auth";
import { useAuthModal } from "@/context/AuthModalContext";

import logo from "@/assets/logo.json";

import DropdownMenu from "./DropdownMenu";

import Button from "../ui/Button";
const Navbar = () => {
const router = useRouter();

const { openlLoginModal } = useAuthModal () ;
const me = useAppSelector (selectMe);

const [isDropdownOpen, setIsDropdownOpen] = useState(false);
const handleOpenLoginModal = () => {
setIsDropdownOpen (false) ;
openLoginModal () ;
}i
const handleNavigateToMain = () => {

router.push("/");

}s

const toggleDropdown = () =>
setIsDropdownOpen (!isDropdownOpen) ;

return (
<nav className="flex items-center justify-between px-6 py-4
bg-white dark:bg-zinc-900 transition-colors duration-300 shadow-
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md dark:shadow-1lg border-b border-zinc-200 dark:border-zinc-
800">
<diwv
className="flex items-center space-x-4 cursor-pointer
transition duration-200 hover:opacity-80"
onClick={handleNavigateToMain}
>
<Lottie animationData={logo} className="w-8 h-8"
loop={true} />

<span className="text-1lg font-bold">Event Verse</span>
</div>

<div className="flex-1 max-w-md mx-4">
<div className="relative">
<input
type="text"
placeholder="Search"
className="w-full px-4 py-2 rounded-md bg-zinc-100
dark:bg-zinc-700 placeholder-zinc-500 dark:placeholder-zinc-400
focus:outline-none focus:ring-2 focus:ring-purple-500"
/>
<MagnifyingGlassIcon className="absolute w-5 h-5
right-3 top-2.5" />
</div>
</div>

<div className="flex items-center space-x-4">
{'me && (
<>
<Button onClick={handleOpenlLoginModal}>Log
In</Button>
<Button className="bg-purple-600 hover:bg-purple-500
text-white">
Sign Up
</Button>
</>
)}

<div className="relative">

<button
onClick={toggleDropdown}
className="flex items-center space-x-2

focus:outline-none hover:text-purple-500"

>
<UserCircleIcon className="w-6 h-6" />

</button>

{isDropdownOpen && (
<DropdownMenu
handleOpenLoginModal={handleOpenLoginModal} />

)}
</div>
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</div>
</nav>
)i
}s

export default Navbar;

event-verse-frontend/src/components/ui/Button.tsx
import React from "react";

interface ButtonProps extends
React.ButtonHTMLAttributes<HTMLButtonElement> {

className?: string;

const Button: React.FC<ButtonProps> = ({ children, className,
...props }) => {
const baseStyles =
"font-semibold py-1 px-3 rounded transition-colors duration-

300";

const computedClassName = ~${baseStyles} ${
className
? “${className}"
"bg-zinc-300 hover:bg-zinc-400 dark:bg-zinc-700
dark:hover:bg-zinc-600"
b

return (
<button className={computedClassName} {...props}>

{children}
</button>
) ;
}i

export default Button;

event-verse-frontend/src/components/AuthWrapper.tsx

"use client";

import React, { useEffect, useState } from "react";
import { useAppDispatch } from "@/hooks/redux";
import { fetchMe } from "@/features/auth/slice";

const AuthWrapper: React.FC<{ children: React.ReactNode }> = ({
children }) => {

const dispatch = useAppDispatch();

const [isLoading, setIsLoading] = useState(true);

useEffect (() => {
const handleFetchMe = async () => {
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try {
await dispatch (fetchMe ()) .unwrap() ;
} catch (error) {
console.log(error) ;
} finally {
setIsLoading (false);
}
Y
handleFetchMe () ;
}, [dispatchl]);

if (isLoading) {
return (
<div className="fixed inset-0 flex items-center Jjustify-
center bg-black bg-opacity-50 z-50">
<div className="animate-spin rounded-full h-16 w-16
border-t-4 border-blue-500 border-solid"></div>
</div>
) ;
}

return <>{children}</>;
i

export default AuthWrapper;
event-verse-frontend/src/components/CreateMeetingModal.tsx
"use client";

import React from "react";

import { useForm } from "react-hook-form";

import { yupResolver } from "@hookform/resolvers/yup";
import * as Yup from "yup";

import { useAppDispatch } from "@/hooks/redux";

import { createMeeting } from "@/features/meeting/slice";
import Button from "./ui/Button";

interface CreateMeetingModalProps {
isOpen: boolean;
onClose: () => void;

}

interface CreateMeetingFormData ({
title: string;
startTime: Date;
endTime?: Date | null;

}

const schema = Yup.object () .shape ({
title: Yup.string() .required("Title is required"),
startTime: Yup.date() .required("Start time is required"),

endTime: Yup.date()
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.nullable()
.transform((value, originalValue) => (originalValue === "" ?
null : wvalue)),

}) s

const CreateMeetingModal: React.FC<CreateMeetingModalProps> = ({
isOpen,
onClose,

b)) => |
const dispatch = useAppDispatch();

const {
register,
handleSubmit,
formState: { errors },
} = useForm<CreateMeetingFormData> ({
resolver: yupResolver (schema),

)

const onSubmit = async (data: CreateMeetingFormData) => {
await dispatch (

createMeeting ({
title: data.title,
startTime: data.startTime.toISOString(),
endTime: data.endTime ? data.endTime.toISOString/()

if (!isOpen) return null;

return (
<div className="fixed inset-0 flex items-center Jjustify-
center bg-black bg-opacity-50 z-50">
<div className="bg-white dark:bg-zinc-800 p-8 rounded-lg
shadow-1g w—-full max-w-md">
<h2 className="text-x1 font-bold mb-4">Create
Meeting</h2>
<form onSubmit={handleSubmit (onSubmit) }
className="space-y—-4">
<div>
<label className="block text-sm font-medium mb-1">
Meeting Title
</label>
<input
{...register ("title")}
type="text"
className="w-full px-3 py-2 border border-zinc-300
rounded dark:bg-zinc-700 dark:border-zinc-600 dark:text-white
focus:outline-none focus:ring-2 focus:ring-purple-500"
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/>

{errors.title && (
<div className="text-red-500 text-sm mt-1">
{errors.title.message}
</div>
) }
</div>

<diwv>
<label className="block text-sm font-medium mb-
1">Start Time</label>
<input
{...register("startTime") }
type="datetime-local"
className="w-full px-3 py-2 border border-zinc-300
rounded dark:bg-zinc-700 dark:border-zinc-600 dark:text-white
focus:outline-none focus:ring-2 focus:ring-purple-500"
/>
{errors.startTime && (
<div className="text-red-500 text-sm mt-1">
{errors.startTime.message}
</div>
) }
</div>

<div>
<label className="block text-sm font-medium mb-1">
End Time (Optional)
</label>
<input
{...register ("endTime") }
type="datetime-local"
className="w-full px-3 py-2 border border-zinc-300
rounded dark:bg-zinc-700 dark:border-zinc-600 dark:text-white
focus:outline-none focus:ring-2 focus:ring-purple-500"
/>
{errors.endTime && (
<div className="text-red-500 text-sm mt-1">
{errors.endTime.message}
</div>
)}
</div>

<div className="flex justify-end space-x-4">
<Button onClick={onClose} className="bg-zinc-300
dark:bg-zinc-700">
Cancel
</Button>
<Button
type="submit"
className="bg-purple-600 hover:bg-purple-500 text-
white"



Create
</Button>

</div>

</form>

</div>
</div>
) 7
i

export default CreateMeetingModal;
event-verse-frontend/src/components/HorizontalMeetingList.tsx
"use client";

import React, { useRef } from "react";

import { useRouter } from "next/navigation";

import { Meeting } from "@/types/Meeting";

import { useAuthModal } from "@/context/AuthModalContext";
import { selectMe } from "@/features/auth";

import { useAppSelector } from "@/hooks/redux";

import { ChevronLeftIcon, ChevronRightIcon } from
"@heroicons/react/24/so0lid";

interface MeetingListProps {
meetings: Meetingl];

}

const HorizontalMeetingList: React.FC<MeetingListProps> = ({
meetings }) => {

const router = useRouter();

const { openlLoginModal } = useAuthModal () ;

const me = useAppSelector (selectMe);

const containerRef = useRef<HTMLDivElement> (null) ;

const navigateToMeeting = (id: string) => {
if (!'me) {
openLoginModal () ;
return;
}
router.push (' /meetings/${id} ") ;
i

const navigateToProfile = (userId: string) => {
router.push (" /profile/${userId} ) ;
}i

const navigateToTag = (tag: string) => {
router.push (" /search?tag=${tag} ) ;
bi

const scrollleft = () => {
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if (containerRef.current) {
const firstChild = containerRef.current.children[0] as
HTMLElement;
const scrollAmount = firstChild.offsetWidth + 13;
containerRef.current.scrollBy ({
left: -scrollAmount,
behavior: "smooth",
}) s
}
}s

const scrollRight = () => {
if (containerRef.current) {
const firstChild = containerRef.current.children[0] as
HTMLElement;
const scrollAmount = firstChild.offsetWidth + 13;
containerRef.current.scrollBy ({
left: scrollAmount,

behavior: "smooth",
}) s
}
}i
return (
<div className="relative w-full">
<div

className="absolute left-0 top-1/2 transform -translate-
y-1/2 bg-zinc-800 hover:bg-purple-400 p-2 rounded-full cursor-
pointer z-10"
onClick={scrollLeft}
>
<ChevronLeftIcon className="h-6 w-6 text-white" />
</div>
<div
className="absolute right-0 top-1/2 transform -
translate-y-1/2 bg-zinc-800 hover:bg-purple-400 p-2 rounded-full
cursor-pointer z-10"
onClick={scrollRight}

>
<ChevronRightIcon className="h-6 w-6 text-white" />
</div>
<diwv
ref={containerRef}
className="flex overflow-x-scroll gap-4 mx-16 no-
scrollbar"
>

{meetings.map ( (meeting: Meeting) => (
<div key={meeting.id} className="min-w-[337px] max-w-
[300px]">
<div
className="relative aspect-video overflow-hidden
rounded-1g"



onClick={ () => navigateToMeeting (meeting.id) }
>

<img

src="https://via.placeholder.com/256x144.png?text=Preview"
alt="Meeting Preview"
className="w-full h-full object-cover cursor-
pointer"
/>
</div>

<div className="mt-2">
<h3
className="text-1g font-semibold truncate
cursor-pointer hover:text-purple-400"

onClick={ () => navigateToMeeting (meeting.id) }
>
{meeting.title}
</h3>
<p
className="text-sm text-zinc-400"
// onClick={ () =>
navigateToProfile (meeting.creatorId) }
>
by{" "}

<span className="cursor-pointer hover:text-
purple-400">
John Doe
</span>
{/* <span className="text-
white">{meeting.creatorName}</span> */}
</p>

<div className="flex flex-wrap gap-2 mt-2">
{/* {meeting.tags.map((tag) => (
<span
key={tag}
className="px-2 py-1 text-xs bg-zinc-700
rounded-full hover:bg-purple-400"
onClick={ () => navigateToTag (tag) }
>
{tag}
</span>
)) Y */}
</div>
</div>
</div>
))}
</div>
</div>
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export default HorizontalMeetingList;
event-verse-frontend/src/components/LoginModal.tsx
"use client";

import React, { useState } from "react";
import {

XCirclelIcon,

EyeIcon,

EyeSlashIcon,
} from "@heroicons/react/24/outline";

const LoginModal = ({ onClose }: { onClose: () => void }) => {
const [email, setEmail] = useState("");
const [password, setPassword] = useState("");
const [isPasswordVisible, setIsPasswordVisible] =
useState (false) ;
const togglePasswordVisibility = () => {

setIsPasswordVisible (!isPasswordVisible) ;

I
const isFormValid = email.length > 0 && password.length > 0;

return (
<div className="fixed inset-0 flex items-center Jjustify-
center bg-black bg-opacity-50 z-50">
<div className="bg-white dark:bg-zinc-800 p-8 rounded-lg
shadow-1g w-96 relative">
<div className="flex items-center justify-between mb-6">
<h2 className="text-2x1 font-bold">Log in to Event
Verse</h2>
<button onClick={onClose}>
<XCircleIcon className="w-5 h-5" />

</button>
</div>
<input
type="text"

placeholder="Email"
value={email}
onChange={ (e) => setEmail (e.target.value)}
className="w-full mb-3 p-2 border border-zinc-300
rounded focus:outline-none focus:ring-2 focus:ring-purple-500
dark:bg-zinc-700 dark:border-zinc-600 dark:focus:ring-purple-500
dark:text-white"
/>
<div className="relative w-full mb-2">
<input
type={isPasswordVisible ? "text" : "password"}
placeholder="Password"
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value={password}
onChange={ (e) => setPassword(e.target.value) }
className="w-full p-2 border border-zinc-300 rounded
focus:outline-none focus:ring-2 focus:ring-purple-500 dark:bg-
zinc-700 dark:border-zinc-600 dark:focus:ring-purple-500 pr-10
dark:text-white"
/>
<button
type="button"
onClick={togglePasswordVisibility}
className="absolute inset-y-0 right-3 flex items-

center"
>
{isPasswordVisible ? (
<EyeSlashIcon className="w-5 h-5" />
) |
<EyeIcon className="w-5 h-5" />
) }
</button>
</div>

<p className="text-sm text-purple-400 dark:text-purple-
400 hover:underline cursor-pointer mb-4">
Trouble logging in?
</p>

<button
disabled={!isFormvValid}
className={ w-full py-2 font-semibold rounded text-

white ${
isFormvalid
? "bg-purple-400 hover:bg-purple-500"
"bg-zinc-700 cursor-not-allowed"
P}
>
Log in
</button>

<button className="mt-4 w-full py-2 rounded text-purple-
400 hover:text-zinc-800 hover:bg-zinc-300 dark:hover:bg-zinc-600
dark:hover:text-white">
Don’t have an account? Sign up
</button>

<div className="my-6 border-t border-zinc-300
dark:border-zinc-600"></div>

<p className="text-center text-sm mb-4">0Or log in
with</p>

<div className="space-y-3">
<button
onClick={() => {
window.location.href =
"S{process.env.NEXT PUBLIC BACKEND URL}/auth/google";
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b}

className="flex items-center justify-center space-x-
2 border border-zinc-300 rounded p-2 w-full dark:border-zinc-600
hover:bg-zinc-100 dark:hover:bg-zinc-700"
>
<img

src="https://upload.wikimedia.org/wikipedia/commons/thumb/c/cl/G
oogle %22G%22 logo.svg/150px-Google $22G%22 logo.svg.png"
alt="Google"
className="w-5 h-5"
/>
<span className="text-sm font-semibold">Continue
with Google</span>
</button>

<button className="flex items-center Jjustify-center
space-x-2 border border-zinc-300 rounded p-2 w-full dark:border-
zinc-600 hover:bg-zinc-100 dark:hover:bg-zinc-700">
<img

src="https://upload.wikimedia.org/wikipedia/commons/f/fa/Apple 1
ogo black.svg"
alt="Apple"
className="w-5 h-5"
/>
<span className="text-sm font-semibold">Continue
with Apple</span>
</button>
</div>
</div>
</div>
) ;
I

export default LoginModal;
event-verse-frontend/src/components/ThemeInitializer.tsx
"use client";

import { useEffect } from "react";

const ThemelInitializer = () => {
useEffect (() => {
const html = document.documentElement;
const savedTheme = localStorage.getlItem("theme");
if (savedTheme === "dark") {
html.classList.add ("dark");
} else {

html.classList.remove ("dark") ;

}
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return null;

bi
export default ThemeInitializer;

event-verse-frontend/src/context/AuthModalContext.tsx

"use client";

import React, { createContext, useContext, useState } from

"react";
import LoginModal from "@/components/LoginModal";

interface AuthModalContextProps {
isLoginModalOpen: boolean;
openLoginModal: () => void;
closeLoginModal: () => void;

}

const AuthModalContext = createContext<AuthModalContextProps |
undefined> (
undefined

) ;

export const AuthModalProvider: React.FC<{ children:
React.ReactNode }> = ({

children,
Py =>{

const [isLoginModalOpen, setIsLoginModalOpen] =
useState (false) ;

const openLoginModal = () => setIsLoginModalOpen (true);
const closeloginModal = () => setIsLoginModalOpen (false);
return (

<AuthModalContext.Provider
value={{ isLoginModalOpen, openLoginModal, closeLoginModal
b}
>
{children}
{isLoginModalOpen && <LoginModal onClose={closelLoginModal}
/>}
</AuthModalContext.Provider>
) ;
}i

export const useAuthModal = () => {
const context = useContext (AuthModalContext) ;
if (!context) {
throw new Error ("useAuthModal must be used within an
AuthModalProvider") ;



104
}

return context;

i
event-verse-frontend/src/context/WebSocketProvider.rsx
"use client";

import { selectMe } from "@/features/auth";

import { useAppSelector } from "@/hooks/redux";

import React, { createContext, useContext, useEffect, useState }
from "react";

import { io, Socket } from "socket.io-client";

interface SocketContextValue {

socket: Socket | null;

const WebSocketContext = createContext<SocketContextValue |
null>(null) ;

export const useWebSocket = () => {
const context = useContext (WebSocketContext) ;
if (!context) {

throw new Error ("useWebSocket must be used within a
WebSocketProvider") ;
}
return context;

}s

export const WebSocketProvider: React.FC<{ children:
React.ReactNode }> = ({

children,
) => |

const me = useAppSelector (selectMe);

const [socket, setSocket] = useState<Socket | null>(null);

useEffect (() => {
if (me && !socket) {
const socketInstance = io(process.env.NEXT PUBLIC WS URL,

query: { userId: me.id 1},
transports: ["websocket"],

1)

socketInstance.on ("connect", () => {
console.log ("Socket.IO connected");

1)

socketInstance.on ("disconnect", () => {
console.log("Socket.IO disconnected");

1)
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socketInstance.on ("message", (data) => {
console.log("Message received:", data)

1)
setSocket (socketInstance) ;

return () => {
socketInstance.disconnect () ;
setSocket (null) ;
}i
}

by, [mel);

return (
<WebSocketContext.Provider value={{ socket }}>
{children}
</WebSocketContext.Provider>
) ;
}i

event-verse-frontend/src/features/auth
event-verse-frontend/src/features/meeting

event-verse-frontend/src/hooks/redux.ts

import { TypedUseSelectorHook, useDispatch, useSelector } from
"react-redux";
import { AppDispatch, RootState } from "../store";

export const useAppDispatch = () => useDispatch<AppDispatch>();
export const useAppSelector: TypedUseSelectorHook<RootState> =
useSelector;

event-verse-frontend/src/lib/axios.ts
import axios, { CreateAxiosDefaults } from "axios";

const axiosDefaults: CreateAxiosDefaults = {};
if (process.env.NEXT_PUBLIC_BACKEND_URL) {
axiosDefaults.baseURL = process.env.NEXT PUBLIC BACKEND URL;

}

const api = axios.create(axiosDefaults);

api.interceptors.request.use((config) => {
Object.keys (config.params || {}) .map((key) => {

if (
config.params[key] === undefined ||
config.params[key] === null ||
(typeof config.paramslkey] === "string" &&

! (config.params[key] as string) .length)
) A

delete config.paramslkey];



}
}) s

config.withCredentials = true;
config.headers|["Access-Control-Allow-Credentials"]
config.headers["Cache-Control"] = "no-cache";

return config;

1)

api.interceptors.response.use (
(response) => response,
(error) => {
if (error.response) {
return Promise.reject (error.response.data);
}
return Promise.reject (error);
}
) ;

export default api;
event-verse-frontend/src/store/index.ts

import authReducer from "@/features/auth";
import meetingReducer from "@/features/meeting";
import { configureStore } from "@reduxjs/toolkit";

const store = configureStore ({
reducer: {
auth: authReducer,
meeting: meetingReducer,

b

}) g

= true;

export type RootState = ReturnType<typeof store.getState>;

export type AppDispatch = typeof store.dispatch;
export default store;
event-verse-frontend/src/types/Meeting.ts

import {
DtlsParameters,
IceCandidate,
IcebParameters,
} from "mediasoup-client/lib/types";

export type Meeting = {
id: string;
title: string;
startTime: string;
endTime: string;

}s
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export type CreateTransportResponseParams = {
params: {
id: string;
iceParameters: IceParameters;
iceCandidates: IceCandidate[];
dtlsParameters: DtlsParameters;
b
b
export type CreateTransportResponseError = { error: string |
unknown };
export type CreateTransportResponse =
| CreateTransportResponseParams
| CreateTransportResponseError;

event-verse-frontend/src/types/User.ts
export type AuthProviderType = "GOOGLE" | "APPLE" | "GITHUB";

export type User = {
id: string;
email: string;
fullName: string;
avatar: string;
authProviders: AuthProvider|[];

b

export type AuthProvider = {
email: string;
provider: AuthProviderType;
providerId: string;

bi
event-verse-frontend/src/utils/delay.ts

export const delay = (ms: number) =>
new Promise ((resolve) => setTimeout (resolve, ms));

event-verse-frontend/src/utils/formatter.ts

export const dateFormatter = new Intl.DateTimeFormat ("en-GB",
year: "numeric",

month: "long",
day: "numeric",
hour: "2-digit",
minute: "2-digit",

second: "2-digit",
timeZone: "UTC",
1)

event-verse-frontend/src/utils/index.ts

export * from "./delay";
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export * from "./formatter";

event-verse-frontend/tailwind.config.ts

import type { Config } from "tailwindcss";

export default {

content: [
"./src/pages/**/*.{js,ts, jsx,tsx,mdx}",
"./src/components/**/*.{js,ts, jsx,tsx, mdx}",
"./src/app/**/*.{js,ts,jsx, tsx,mdx}",

1y

darkMode: "class",

theme: {
extend: {},

b

plugins: [],

satisfies Config;

event-verse-frontend/vercel.json

{

"build": |
"eHV" : {
"NPM FLAGS": "--legacy-peer-deps"
}
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