EBPOMENCKM ChiO3 E wHoBALMM M
EBPOMENCKM OHA 3A KOHKYPEHTOCMOCOBHOCT
PEMOHANHO PA3BUTUE

TEXHUYECKA CIIEHU®UKALUA

[To mporeypa 3a onpenesnsiHe Ha W3MBJIHUTEI Ype3 300p ¢ MyOJMuHa TIOKaHa C TPeIMET:

»3AKYIMyBaHe HA IBJTOTPAIHA HEMATePHATTHY AKTHBH |

- Co¢rye pen komnoneHT PPSP memuen e akonep (Mmke krop) - 1 6p;

- Cogryepen komnoneHt PPSP cynep kiuenT (Super Peer) - 1 6p;

- HTMLS5 Bugueo Ilaesp (HTML 5 Player) - 1 6p;

- Codryep 3a ynpasJje Hue Ha MyaTUMeniiHATa NaTopma (O6a1aueH MeHWIKMBHT naHe) - 1 6p.”,

no mpoekr ,llomoOpsBane Ha mpomsBoAcTBeHMs KamamureT B ,,Ckavmnkc EOOJl, mo moroBop 3a BDII Ne
BG16RFOP002-2.040-1479-C01, dwHancupan ot OmepaTuBHa mporpama ,.JIHOBalmM M KOHKYPEHTOCTIOCOOHOCT,
ch¢uHaHcupana oT EBporneiickus cbio3 upe3 EBponeiickus (hoHI 3a peTHOHATIHO pa3BHUTHE, KAKTO CJIE/BA!

A) MMHUMAJIHHU TeXHUYECKH U QYHKIMOHAIHYU XAPAKTE PUCTUKMH:

IMunumaniume mexnuyecku u yHKYUOHATHU XAPAKMEPUCTUKU CA 3A0BJINCUMENHU 30 0(epupare 0m Kanouoamume.
Oyenumennema KOMUCUS e OMCMPAHABA OM NO-HAMAMBULHO YUACmue 8 Mbped KaHOUudamu, 8 YUumo ogepmu 3a

obopyodeane He huypupam nocoueHume MUHUMAQIHUMe MEeXHUYECKU U QYHKYUO HATHU Xapakmepucnmuxu |

Koymuec MuyHUMAIHH TeXHHYe CKH U (PYHKIMOHAIHH
TBO XapaKTe pUCTHKH

Ne HanmeHoBaHNe HA aKTHBA

CodryepHo npunoxenne Hanucano Ha C/C++. TpsbOBa ma Moxe na
ce u3nbJHU U B Jlokep xoHTeliHep non JIuHykc.

OCHOBHH XapaKTe PHC THKH:

Nmnnementanus Ha npotokon PPSP, mo RFC7574. Crneuunduuen
LEDBAT airopuThM 3a IpenocTaBsiHe Ha congestion control.
Wznomseane Ha UDP chobmeHus 3a pancnopT. Bzaumogeicteue
C TpaKep WM HAKAKBB JPYT MEXaHH3bM 32 0OMsHa Ha nubpu. Ja
MOJTbPIKa PA3IMYHU TPAHCIIOPTHU MPOTOKOJHU 32 U3TOUYHUK Ha
nmanan- RTSP, HTTP/HTTPS, Multicast streaming, Unicast
streaming, HLS, MPEG-DASH.

Multiplexor- ma ¥Ma Bb3MOKHOCT Jla KOMOHUHHPa HAKOJIKO

1 Opoii | crpuiima

Tonapbkka HA W3BECTHUTE BHAeo Komenu- H.264, H.265,
\VP9/10

Moaapbxka Ha u3BecTHUTE ayauo koaemu- AAC, MP3

Buneo xonreiinepu- MPEG, MPEG-2, MPEG2-TS
Demultiplexor- ma moxe na duntpupa HIKOU CTpUIIMOBE U
mporpamMu

Bpb3ka ¢ native WebRTC- 1ps6Ba ma m3nomn3Ba Hali-HOBHTE
oubmoTekn ot native WebRTC 3a Bpb3ka ¢ paznmuuHuTe yebd
Opay3bpH.

M3nonsBane Ha webSockets — 3a Bpb3ka cbe Skynix Cloud
System (SCS)

1 Co¢ryepen komnonent PPSP
' MenuneH enkonaep (MuxekrTop)
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EBPOIMEWCKM CbiO3
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YNEPATUBHA NPOTPAMA

VHOBALW U
KOHKYPEHTOCMOCOBHOCT

5 Codryepen komnonent PPSP
' cynep kiaueHT (Super Peer)

1 opoii

CodryepHo npunoxenue Hanncano Ha C/C++. TpsiOBa 1a Moxe 1a
ce m3nbJHU U B Jlokep KoHTelHep nof JIunyke.

1. OcHOBHM XapaKTe pUCTHUKU

Nmnnementanust Ha npotokosa PPSP, no RFC7574. Tlonnpwxkka Ha
ctpuiimunr 1 VOD ycnyru. Cnennduyden LEDBAT anroputbm 3a
npenocTaBsiHe Ha congestion control. Usnonssane na UDP
CHOOIIEHNS 32 TpaHCIIOPT. B3anMoelicTBie ¢ Tpakep WM HIKaKbB
JIpYT MEXaHH3bM 3a 00MsHa Ha TUBPHU. OCUTypsIBa TPaBHUIHOTO
(yHKIMOHHpaHE Ha CYOpPMOBETE

2. PPSPP component- na ochImecTBsBa BPBh3Ka MEXKITY
YUYaCTHUIIUTE U UHXKEKTopa. V3rpaxkiane Ha MABP KIMEHT BYPXY
WebRTC, cnpsmo crienmudukanusta RFC 7574 PPSPP,
m3noisBaiikn RTCPeerConnection n RTCDataChannel. Jla Mmosxe
na npueMa u cp3maBa RTCDataChannel BpB3ka KbM OpyTH
KIMEeHTH B Mpexu ¢ peannu [P agpecu n mznomsamu NAT u no
cnennamHo Full-cone, Address-restricted-cone, Port-restricted-cone
NAT. Yact ot WebRTC crnenuduxarnusta rapaatupa
OAPBKKATa W HOpMaliHaTa paboTa B TAKMBa MPEXKHU Upe3
nm3nomBane Ha STUN/TURN/ICE ycnyru. OcurypsiBane Ha
CUTYpHA, KpUNITUPAHA BPB3Ka MEXKAY yUaCTHHUILIUTE

3. MBnomBane Ha webSockets — 3a Bpw3ka cbc OOmauHHA
MEHHDKMBHT MaHe.

HTML5 Buaeo Ilaesp (HTML 5
Player)

1 opoii

HTML5 Player tpsi6sa ma 661e HTMLS Mynmumenuen miesp,
CHBMECTUM C Hail-nomyssipHute MHTepHeT Opay3bpu u na Oble
CHCTAaBEH OT CJICHUTE KOMIIOHCHTA;

1. HTMLS Buneo maebp (HTMLS Player)

Ja noquppika ayauo U BUICO O MOMCKBAHE KAKTO U MOTOYHO
ayuo u Buzneo. [IpnHa nompexkka Ha HTMLS Buzpeo cranmapta c
MOJUIPHKKA HAa CHOTBETHUTE BHJCO U ayIHO (HOPMATH M KOJCIIH.
Ja momsa Media Source Extensions (MSE) 3a Bb3npou3Bexane
Ha ChABPKAHUETO.

2. Nemyaruminexcop/ Myatuniexkcop (Transmux) KOMIOHEHT —
Jla MHCIIEKTUPA W NP HYKJAa Jia TIPOMEHS BXOJHHUTE ayMo/BHIICO
KOHTEHHEep (popMaTH C LeJT 1a TH HallpaBH ChBMECTHMH 3a
BB3IPOU3BENICHA Ha OIbPKaHUTE Opay3bpH Upe3 BrpaJcHHs
HTMLS Bupaeo Tar. [la noambppka CleqHUTE BXOJHU KOHTEHHEpH U
xomeun — MPEG-2 Transport Stream u AAC/MP3.Be3MoxHOCT 32
paslensiHe Ha BHIICO M ayIM0 MOTONH 3a HyxauTe Ha HTML5
Player momsBaiiku pasmaaau SourceBuffer. Msxomuus dopmarma
6p1e ISO BMFF(fMP4). [la m3nomsa Web Workers 3a
JeMYJITUITIEKCUPaHe W MYJTHIDICKCHpPAHEe Ha ayauo U BHICO
noTtonuTe. KoMmyHuKamusITa Mexay IJIaBHATA W MOJYWHEHATa
HUIIKa Ja ctaBaT upe3 TransferableObjects.

3. PPSP kommnonent — Peer-To-Peer kommoHeHT 3a
OCBILECTBSABAHE HA P2p KOMYHHKAIUS U MpEJaBaHe HA JTAHHU C
JpyTH KIHMeHTCKH Opay3spunomBaiiku WebRTC, kommoHeHT 3a
OCBHIICCTBABAHE HA BPB3Ka ¢ obnayna ycmyra signalling-tracker
nomBaiiku Web Sockets API na 6pay3spa. Msrpaxkgane Ha mUbp
xmmeHT Bypxy WebRTC crnpsmo cnenudukanuara RFC 7574
PPSPP, usnomsaiiku RTCPeerConnection u RTCDataChannel.
Wsrpakmane Ha Tpakep KIMEHT Koito moambpyka Signalling
MEXaHU3bM 32 OCHIICCTBIBAHE HAa BPB3KU KbM JPYTH KIMCHTH
ype3 WebRTC u tracker momBaitku WebSocket mpotokos. [la
Moxe aa npueMau cb3gaBa RTCDataChannel Bpb3ka keM apyru
KJIMEHTH B Mpexu ¢ peannu [P aapecu u nznompamn NAT u no
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cneruanio Full-cone, Address-restricted-cone, Port-restricted-cone
NAT. OcurypsiBaHe Ha CUTypHAa, KDUIITUPAHA BPH3Ka MEKIY
Y4aCTHUIIHTE.

Codryep 3a ynpaBjieHHe HA
4, MyJITHMeUuiiHATa AT gopma
(O61auen MeHMIKMBHT TAHE )

1 op.

MHoronoTpebuTenckn o0navueH maHe 3a ynpasieHue. TpsOsa ma
0'bJic U3IBIIHEH TOJ3BANKN apXUTEKTYpEH IMa0JIOH —
MHKpOyCITyTH. Besika ycemyra ma Moke cTapTipa Kato JIOKep
xoHTelHep B KyOepretuc xrbcthp. TpsOBa na 6b1aT u3paboTeHn
CIIeTHUTEe MHUKPOYCIyTH:

- UserService

Ja moamppixa 2 THIA aKayHTH — MOTPEOUTEIN U aAMUHHCTPATOPH.
Ayropmsarust u aBreHTHKAus upe3 OAuth2. CxkaimpyeM KIbCTBD
6a3za mamHu. Tps6Ba ga mommspka RestAPI  mporpamen
untTepdeiic. TpsadBa ga moamppka aCHHXPOHHA KOMYHHUKAIMS C
npyrute Mmukpoycmyru upe3 KafkaService. US 1psbsa ma
ChXpaHsIBa YyBCTBUTEIHUTE MOTPEOUTEIICKA NaHHU B KPUITHPAH
BUJL.

- SwarmService:

- Ja TMpeAoCTaBs BB3MOXKHOCT 3a ChXpaHCHHE Ha MHpOpMAIHsi U
pas’IMYHM TapaMeTpu CBBbp3aHM ¢ Live Stream chIbpiKaHUETO.
CobxpaHsBaHe Ha KOH(UrypauusTa ¥ HEHHOTO NpelJaBaHe INpHU
3asBka oT Injector wm SuperPeer. [la cbxpaHsBa mojajeHata
nHpopManus B cKaqupyema 0asza JaHHU

- SignallingService

Jla KoMyHHKHpa C YydYacTHHIMTEe dYpe3 Bpb3ka ¢ WebSocket
IIpotokon

Ja MBHaxepupa KOMYHHKAIATa MEXIy KIMCHTH CIOpeJ]
WebRTC cnenndukanusata. Jla KOMyHHKHpaA C OCTaHAJUTE 4pe3
Apache Kafka. [Ta mpoBepsiBa aBTCHTHKAIMATA Ha BCEKH BBHHIICH
YYaCTHUK.

- TrackerService

Ja oomens napopmMammsi Mexxay ceGe CH ¥ BRHIIHUTE KIMEHTH
mpe3 Apache Kafka kpm u ot Signalling Service-a.

Ha otrosaps Ha cnenudukanusta RFC 7846 PPSTP.

Ha cebupa uadopmarnust 3a yuactauiure B PPSP Mpexarta npu
IIONCKBaHE OT APYT MHKPOCHPBHC.

- BillingService

KimmeHThT 1a MMa BB3MOXKHOCT Ja M30Mpa M INPOMEHsl OWIMHI
mwian.Marerpanus va BS ¢ online payment processing platform,
C Bb3MOJKHOCT 332 aBTOMATHYHU MEPUANYHH IUIAIIAHUS OT KIEHTA.
MsrorBsive Ha (akTypa ciel Kpas Ha BCEKM OTUETEH MEpUOA B
PDF ¢opmartu usnpaiane 1o eaeKTpoHHa MoIIa 0 KIUeHTa.
OcurypsiBaHe Ha cnpaBoyHa HHpopMauus: TpadhuK 32 OTYETHUS
nepuoa, HHpopMaIHs 3a MOTPEOICHUETO IO CYOPMOBE, CIIPABKa 3a
u3gageHu (axkTypu;

JloCThITBT HA aIMUHHCTpPaTOpPa M HAa KJueHTHTe A0 BS na ce
ocviiectBsiBa upe3 REST APl ¢ xpunmupana Bpb3ka u
3aIbJDKUTENIHA aBTCHTHKALIUS.

- StatsService

Bb3MOKHOCT Jla MpefocTaBsl B pealHO BpeMe TAaHHH 33 CTaTyca
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Ha MHXXCKTOPUTE M CYOPMOBETe, Oposi MUbPHU U OUTpeiiTa Ha BCEKU
CyopM, cucTeMHa HH(pOpMAaNHsi 3a HUHXKCKTOopuTte.J[aHHHTE, KOUTO
KJIMeHTa 1nosy4ana, 1a ca B JSON ¢opmar.

- Clientul

Hentpammupan Angular ye® maHen 3a JOCTBI M yHpaBjieHHE Ha
cucTeMarta OT KpaiHU KIMEHTH ITOCPEICTBOM IOTPEOUTENICKO UMeE
u mapoina. [laHen 3a BBBeXIAaHE W pEJAKTUpaHE Ha JAaHHUTE Ha
notpebutens.[lanen 3a HacTpOWKHM Ha H3MOJBBAHUTE JOMEHHH,
umxekropu, cyopmoBe, APl KEY. Ilanen 3a 3ammamaHe Ha
yenyrata. IlaHen 3a mH(bOpMAaIus 3a MOTPEONCHHETO — KIMEHTH,
TpaduK, TIPUXOIM, CBCTOSHWE Ha CHCTeMara, CTaTyC Ha
CyOpMOBETE U JIp.

- AdminUl
Angular Ye06 manen 3a JOCThI W yIpaBlieHHE Ha CHCTEMaTa OT
aJIMUHHUCTPATOP. Bn3moxkHOCT 3a Menaxupane Ha

motpeduTenckuTe akayHTH. Ch3maBaHe W MEHaXHpaHe Ha
HAaYMHWTE 3a 3alUlaliaHe oT mnoTpeburtenure. Cb3maBaHe U
yIpaBlieHHe Ha IUIAaHOBe 3a moTpebieHue. [loka3BaHe CTATHCTHKU
3a OTHENHHUTE MOTpeOuTeNH, MoTpedieHne Ha pecycpu. [a mokassa
ChCTOSIHME Ha cHcTeMaTa W MuKpoyciayrute. Cucrema 3a
HOTH(UKAIUS PH 3aKbCHENH IUIAMIAHUS OT IMOTpeOuTe .

- EmailService

Ja mno3BosisiBa aboHMpaHe 3a CHOOLIEHHA OT  CIEAHHUTE
mukpoycayru — UserService, BillingService, SwarmService. [a
u3Opamia nucMa A0 moTpebuTenmMte Ha atdpopmara  upes
SendGrid WebAPIL. Tpsi6Ba na mommepxka RestAPI mporpamen
uHTepdelic 3a wu3npamaHe Ha uMmelnn. TpsbGBa nga moamgbpxa
ACMHXpOHHAa KOMYHMKallUsi C JApYTUTE MHKPOYCIyTM upe3
KafkaService.

B) JlonmbJIHHUTEJIHH TeXHUYeCKU N3NCKBAHUSI;

/lonvanumentnume mexHUYeCKU USUCKBAHUS He CA 3A0bINCUMENHY 30 0P epupare om kanouoamume. OyeHumennama
KOMUCUSL HAMA 0d OMCPAHABA KAHOUOAmU, 8 Yuumo ogepmu 3a 000pyodsane He (hucypupam nocouenume

OONBIHUMETHUME MEXHUYeCKU usuckearnus/

Komuec MuyHUMAIHY TeXHHYe CKH U (PYHKIMOHAIHH
TBO XapaKTe pUCTUKH

Ne HanMeHoBaHHe HA aKTHBA

1.1. PushStreaming — Jla 6b1e Brpagen RTMP cbpBbp, KOWTO 12
npuema Push ctpuitmusr.

1.2. SocialPublishing — Crnex monyuaBane Ha KOMaHga OT
SocialService cwc source u credentials nHUIMHIpa MyOIMKyBaHe Ha
nmaiB cTpuiiM KbM Youtube n ®elcOyk.

1.3. M3npamane Ha moapodHu craructuku KbM Skynix Cloud
System (SCS) - outpeiit, CBbp3aHU THBPH, 000 KOJUICCTBO
CBAJICHN U Ka4CHU JJAHHH, BpEMeE Ha )KUBOT Ha CTPUIMBPa,
M3M0J3BaHa MaMeT, CBOOOJHA TaMeT, H3MI0JI3BAaHO MSACTO,
cBOOOJHO MSICTO, M3MOI3BaH IPOLECOP

freeRam, freeStorage, cpu, procVirtMem, ramUsedByProcess,
totalRam, totalStorage.

1.4.TlonyuyaBane Ha KOHGUIypauMATAa JMCTAHIMOHHO OT
Skynix Cloud System (SCS) npe3 WebSocket - xondurypanusra

Codryepen komnonent PPSP

MeauneH enkoaep (MuxekTop) 1 6poii
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Tpsi6Ba a chabprka moapobHa uHpopMmarms 3a swarm (peerCount,
maxPeerCount, liveDiscardWindow, bufferType, nChunksPerSig,
chunkSize, latestBin,source, ContentType, merkleHashFunction,
contentProtectionMethod, liveSignatureAlgorithm,
chunkAddrMethod, sourceUrl, sourceType) nChunksPerSig,
chunkSize, latestBin, sourceContentType, merkleHashFunction,
contentProtectionMethod, liveSignatureAlgorithm,
chunkAddrMethod, sourceUrl, sourceType) chunkAddrMethod,
sourceType.

2.1. IBnpamane Ha ctatuctukun KbM Skynix Cloud System
(SCS) - butpeiit, cBbp3aHH MUBPH, 0OIIO KOJINIECTBO CBAICHU U
KauyeHU JaHHH, BpEME Ha JKUBOT HA CTPUIMBbpPA, U3I0I3BaHA
ImaMeT, CBOOOJHA ITaMeT, U3I0JI3BaHO MSCTO, CBOOOIHO MSICTO,
M3IM0JI3BaH TIPOLECOP.

2.2. TlonyyaBaHe Ha KOHQUIYypauMsTa JUCTAHIMOHHO OT

1 opoii Skynix Cloud System (SCS) npe3 WebSocket -
KOH(ourypanusta TpsioBa 1a chabpika NoapoOHa nHpopManus 3a
swarm (peerCount, maxPeerCount,liveDiscardWindow,
bufferType,
nChunksPerSig,chunkSize,latestBin,sourceContentType,merkleHas
hFunction, contentProtectionMethod, liveSignatureAlgorithm,
chunkAddrMethod, sourceUrl, sourceType)

Codryepen komnonent PPSP
cynep kmaueHt (Super Peer)

HTML5 Buneo Iaesp (HTML 5

i !
Player) 1 6poii | HETPHUJIOKUMO!

4.1. StunService

ABTOHOMHA MuKpoyciyra npeactaBmsiBamia STUN cspBbp,
m3npiHeH 1o RFC 3489. Ocurypssa "Network address translation
traversal" u mo3BoJsiBa ycCrHelHa KOMHYHUKAUS HA MABPH B
yacTHU Mpexu 3a1 ,,NAT.

4.2. LogoService

Muxkpoyciyra 3a ChbXpaHeHHE Ha KapTHHKH, M3I0J3Ba CE 3a
MEeHa)KepupaHe Ha JIoro Ha JajeH kaHai upes ClinetUI.
IIpenocrars REST untepdeiic, upes koiiTo craBa
MEHa)KepUpPaHETO Ha JIOTaTa.

4.3. SocialService

Muxkpoyciyra ynpasisiBamia IyOIMKyBaHETO Ha ChIbPXKAHUETO Ha
JKHUBO KbM conmaiHu Mpexu Dericoyk n I0Ty6.

4.4. StreamerService - Mukpoyciyra, KOSITO yIipasisiBa
CH3/IaBaHETO, CIMPAHETO, CTAPTHPAHETO W M3TPHBAHETO Ha
o0nayHO 0a3upanu ctpuiiMbpu. KomanmuTte 3a M3BBpIIBaHE HA
MTOCOYCHHTE IeUCTBHUS ce monydaBaT kato Kafka cro0menns ot:

- Swarm service — 3a cb3/7aBaHe ¥ IpeMaxBaHe Ha CTPUAMbBPH;

- Admin service — 3a crnupaHe W CTapTHpaHe Ha CTPUAMBPH
(HampuMep 3a CHHpaHe HAa BCHYKM OONAYHM CTPUHMBPH Ha
MOTPEOUTEN C IEaKTHBUPAH aKayHT U Jp.)

INomydennTe cHOOIICHNE cE BAMMAMPAT U U3MPAIIAT Ype3
websocket Bpp3ka kbM choTBeTHUS Streamer W orker, koito
reHepHpa ChOTBETHATA KOMaHJa | s M3biHsABa B Kubernetes.

Codryep 3a ynpaBjieHHe Ha
4. MyJITHMeauiiHaTa miaaTdopma 1 Opoii
(O6aaueH MeHUTKMBHT TAHE 1)
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45. StreamerWorker - Mukpoyciayra, mpeICTaBIsSBalla
Kubernetes client, upe3 kosTo ce wu3mpamaT KOMaHIUTE OT
Streamer Manager kpM Kubernetes. BB Bceku data center, B
KOWTO C€ Ch3/ABAT CTPUAMBPH, pabdOTH 1O €IHA WHCTAHIMS Ha
Streamer Worker, kosTo mnpu CTapTHpaHe ce perucipupa B
Streamer Manager u 3amo4Ba Ja 4aka KOMaHau 1o websocket.

MiscTto 3a nocraBka: rp. Crapa 3aropa, n.k. 6000, 6y.u. ,,CnaBaackn Ne 22, 6u3Hec HeHTHP ,,[lpakTuc®, et. 3.
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To3u doKkymeHm e cb3dadeH ¢ huHaHcosama nodKpera Ha OnepamueHa npo2pama ,,MMHosayuu u KoHKypeHmocrnocobHocm“ 2014 -2020, cogpuHaHCUPaHa om
Esponelickua cbro3upes Esponelickus hoHO 3a pe2UuoHAHO passumue. Lianama omao8opHOCM 3a CbObpHaHUEemMo Ha 00KymeHma ce Hocu om ,, CKaliHukc” EOQA u
Mpu HUKaKeu o6cmoamesicmea He MoXe 0d ce puema, Ye mo3u AoKyMeHm ompasaead oguyuanHomo cmaHosuwe Ha Eeponelickusi cbio3 u Ynpaensaeauwus opaaH.
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