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3ABJAAHHASA
HAa BUKOHAHHA KBaJidikauniiHoi podoTu maricTpa
creniaJbHOCTI 172 TenexomyHixkauii ma padiomexHika

(ko 1 Ha3Ba CHEIIaJIbHOCTI)

CTYACHTY 172m-16-1 Byosuk FQuaii OsiekcanapiBHi
(rpyma) (mpi3BuIIE iM’s1 T0-0aTHKOBI)
Tema guniioMHoI po6oTH Mooepuizauisn meneKoOMyHIKauiHol cucmemu

OHAAUH-MPAHCAAYIT, AKA NPAYIOE 8 PEHCUMI PeaibHO20 HaACy

1 MIACTABHA IJIA TPOBEJIEHHSA POBOTHU

Haka3 pexropa [ep:xxaHoro BH3 «HI'Y» Big 26 rpynnst 2017 p. Ne 2127-J1

2 META TA BUXIJIHI JAHI JJIsA IPOBEJAEHHS POBIT

00’ekT H0CTaiTKEHD meJleKOMYHIKAUillHa cucmema

IIpeamer 0CailKeHb  mMeEN1eKOMYHIKAUINHA cCUCMeMa OHAAUH-MPAHCIAAYTI

Mera HAP moodepnuizauia menekomyHnikauyiiinoi cucmemu OHIAUH-

MPAHCAAYIU 3 MEMOI) 3IMEHUIEHHA 3AMPUMKU nepedadi 6i0eonomoKy npu

30epesicenni HD-axkocmi 300paxcenna; cmeopeHna Ha 6a3i Hoeoil naamgpopmu 0a

Mmeoiacepeepy MOMHCIUBOCHL A6MOMAMU3AYILT 0eaKUX npouecie i pynkyii




nepecnpAMy8anHs NOMOKI8 HA NONYIAPHI OHJIAUH-nAamopmu, 30Kpema

YouTube i Facebook.

Buxigni nani 1151 npoBeeHHs1 po00TH: 3acmapina cucmema OHIAH-

mpancaayii, aka npayio€ nHa o6azi 113 NGINX RTMP module, maec mpugany

3aMPUMKY OHJIQUH-MPAHCAAYIN | He 30aMHA NePecnpamosysamu 610e0nomiK Ha

nonyaapui ouaain-naamgopmu, 30kpema YouTube i Facebook.

3 OUIKYBAHI HAYKOBI PE3YJIbTATHU

HaykoBa HoBu3Ha cmeopenns na o6azi API eénacnozo oonosnenns oo 113

Mmediacepeepy 01 6UKOHAHHA 000AMKOBUX 8UMO2 POOOMU

IIpakTHYHA WIHHICTB: MoOepHi3ayisa 3a HABEOCHUM NPOEKMHUM PDIUUEHHAM

cucmem OHJIAUH-MPAHCAAUIN Y 8EAUKUX IHPOPMAUITHUX | CHODIMUBHUX MAC-

Mmeoia-komnaniax /[Hinponemposuiunu.

4 BUMOI'U 10 PE3YJIBTATIB BUKOHAHHSA POBOTHU

3ampumka nepeoaui 8i0e0300par3ceHHA ni0 4ac OHAAUH-MPAHCAAYIU nPU

30epesicenni HD-akocmi ne nosunna nepesuuwiyeamu 1,5 c.

5 ETAIIM BUKOHAHHS POBIT

Ctpokn

N . . BUKOHAHHA POOIT
HaiimenyBaHHs eTamiB pooiT
(mo4arTok-

KiHelb)
1. Ornsin ICHYIOUMX CUCTEM OHJIAWH-TPAHCIISALIN 15.09.17-15.10.17
2.Po3pobKa cucteMu OHJIaH-TPaHCHISIIN 16.10.17- 25.12.17
3. Beryn, BUCHOBKH, pedepar 26.12.17-04.01.18
4. Po3poOKka MyIbTHMEIIMHOT TPe3eHTAIll1 05.01.18-15.01.18

6 PEAJIIBALISA PE3YJIBTATIB TA EOEKTUBHICTbD

Exonomiunnii epekt 3menuiennsn ekcnayamauillHux 6umpam Ha ympumMaHHs

[ 00C1Y208Y8AHHA CUCMEMU OHIAUH-MPAHCAAUII Maildice empuui

Couianbunit epexkt Moxcaugicms Kopucmyeauie 3 0y0b-aKoi mouKku ceimy

cnocmepizamu OHAQUH-MPAHCAAUIT CHOPMUBHUX 3MA2AHb YU THULUX 3AX0016 8

peofcuMipeaJleozo uacy asmomamu3oeanozo Kepyesanna oeaKkumu npouecamu.
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PEOEPAT

[TosicaroBanbHa 3amucka: 88 c., 28 puc., 5 Tabin., 5 monartkis, 30 mxepern.

OG’exT nOCHIHKEHHS: TeIEKOMYHIKaIliiiHa cucTema.

Merta qumnaoMHOT poOOTH: MIHIMI3aIls 3aTPUMKH TIepeaadl BiJCOMOTOKY IpHU
30epekeHHl SKOCTI 300paskeHHs; CTBOpEHHs Ha 0a3l HOBOI miuathopMu AJis
MeJllacepBepy MOXKJIMBOCTI aBTOMATH3allli JEAKUX TIPOIECIB 1 IMepecnpsIMyBaHHS
IIOTOKIB Ha MOMJISIpHI OHJIalHH-Tu1aThopmu, 30kpemMa YouTube i Facebook.

Metoau JOCHIDKEHHS: 1CTOPUYHUN METOJ, CHCTEMHHUM TMIAXid, METOIU
MOPIBHSHHS, CTPYKTYPHUHN aHai3, METOJT 1HYKIli, EKCTIEPUMEHT.

B chnemianpHi yacTuHI OOpaHa, HajallITOBaHAa 1 MPOTECTOBaHA MpPOTpaMHa
wiatdopMa Il MOJIEpHI3allli CUCTEMHU OHJIAWH-TPaHCISIIN; 3aTpuMKa Iepeaadi
BIJICONIOTOKY MiHIMI30BaHa 10 1,5 ¢ npu 30epexxenni HD-skocTi 300pakeHHs.

VY poboti [ocmikeHo 1CTOpi0 po3BUTKY MeaiacepBepHux I[13, oOpana
riatdopma, 10 BiAnoBigae chopMOBaHUM TeXHIYHUM BUMoraM. J{o Hei Ha 0a3i API
HallMcaHe TIPOTpaMHE JOMOBHEHHsS [UIsl aBTOMATH3allii TPOIECiB KEpyBaHHS
1aTGOPMOIO 1 T0AATKOBUN (DYHKITIOHAI JUTsl 1HTErpallii B CUCTEMY KOMIIOHEHTY pay-
per-view; opra”izoBaHi OHJIAWH-TPaHCIAIIT 3 KpyroBuM orisiaoM y 360 rpamycis.

B ekoHOMIYHOMY pO3AUTl BU3HAYE€HI KaliTajlbHI BUTPAaTH Ha MOJEPHI3aALIIO
CUCTEMHU OHJIANH-TPAHCIAIINA, PO3paXOBaHUM EKOHOMIYHHMM e(EeKT BiJ 3MEHIIEHHS
eKCILTyaTalliiHuX BUTPAT HA yTPUMAHHS CUCTEMH OHJIAHH-TPAHCIIALIN.

[IpakTyHe 3HAYEHHS AWIUIOMHOI pOOOTH: 3a HABEIECHUM MPOCKTHUM
pIIIICHHSIM MOJIEPHI30BaH1 CUCTEMH OHJIANH-TPAHCIIALIN Y BEIUKUX 1HOOpMAIIAHUX 1
CHOPTUBHUX Mac-Mefia-KoMIaHiax J{HINponeTpoBIIUHH.

HaykoBa HoBu3Ha: BiacHe nonoBHeHHs [13 mnardopmu.

Hanpsimok mopanpmmx gociipkeHb: supplementing the online broadcast
system with the latest options that will arise every folowing year.

OHJIAMH-TPAHCJIALIY, MEJIACEPBEP, TIIPOTOKOJI RTMP,
[TIPOTOKOJI HLS, ITPOI'PAMHA IVIAT®OPMA, APL, 3ATPUMKA OHJIAMH-
TPAHCJIAIIM, BIJEOIIOTIK.



ABSTRACT

Explaining note: 88 pages, 28 fig.s, 5 tabl., 5 appen., 30 sour.

The object of research: telecommunication system.

The purpose of the diploma work: the delay minimization of the video stream
transfer while preserving image quality; creation the possibility of automating some
processes and redirecting flows to popular online platforms, particularly YouTube
and Facebook, on the basis of the new platform for media server.

Methods of the research: historical method, system approach, methods of
comparison, structural analysis, method of induction, experiment.

The special part consists of the selected, customized and tested software
platform for modernization of the online broadcasting system; video stream delay is
minimized to 1.5 s while maintaining the HD-quality of the image.

In the work the history of media server software development is studied, the
platform which corresponds to the formed technical requirements is chosen. On the
API basis the software add-on for automating the processes of platform management
and additional functionality for system integration into pay-per-view component are
written; 360 degree round-trip online broadcasting is organized.

The economic section defines the capital expenditures for the online broadcast
system modernization, the economic effect of operating costs reducing of maintaining
an online broadcast system is estimated.

The practical importance of the degree work: based on the design solution,
online broadcasting systems are modernized in the big information and sport mass-
media companies of Dnipropetrovsk region.

Scientific novelty: own addition to the platform software.

The direction of future research: the addition of broadcast option from mobile
devices to the online broadcast system.

ONLINE BROADCAST, MEDIA SERVER, RTMP PROTOCOL, HLS
PROTOCOL, SOFTWARE PLATFORM, API, ONLINE BROADCAST DELAY,
VIDEO STREAM.



PEDOEPAT

[TosicauTenpHas 3amucka 88 c., 28 puc., 5 Tab:n., 5 npunox., 30 ICTOYHUKOB.

OOBEKT ucCiIeI0BaHUs: TEIEKOMMYHHUKAIIMOHHASI CUCTEMA.

Henp aumioMHON paOOThl: MUHUMH3ALUS 3aJCPKKHU Mepeayd BUACONMOTOKA
IIPY COXPAaHCHWH KaueCTBa M300paKCHHS; CO3/IaHne Ha 06a3e HOBOU IMIaT(OPMBI IS
MeJMacepBepa  BO3MOXXHOCTM  aBTOMATH3allMM  HEKOTOPBIX  MPOIECCOB U
nepeHarnpaBJICHUs TOTOKOB Ha oHjaiH-aTd@opmMbl YouTube u Facebook.

Meroabl UCCEeIOBaHUA: UCTOPUUECKUI METOJl, CHCTEMHBIA MOJIXO0J, METOJIbI
CpaBHEHMS, CTPYKTYPHBIN aHaNIW3, METOI UHIAYKIIUHU, IKCTICPUMEHT.

B cnenuanbHON 4YacTu BbIOpaHO, HACTpOeHO U mporectupoBano I[1O s
MOJEPHU3AIMU CUCTEMBl OHJIANH-TPAHCISIUUK; 3aJ€pKKa NepeAadyd BUIACONMOTOKA
MUHUMH3UpPOBaHa 110 1,5 ¢ npu coxpanenuu HD-kauecTtBa n3o0paxeHusl.

B pabote wuccienoBana ucropus pazButus MeauacepBepHux [1O, BbiOpana
maTdopMa, COOTBETCTBYIOIIAs C(HOPMHUPOBAHHBIM TEXHUYECKUM TpeboBaHusiM. K
Hell Ha Oaze APl nHammcano mnporpamMmMHOE JOTOJHEHWE Jisi aBTOMaTH3allUU
MPOLIECCOB  YIpaBlieHUs IIATGOPMOM U JOMOJHUTENbHBIA (PYHKIIMOHAT IS
UHTETpallMd B CHUCTEMY KOMIIOHEHTa pay-per-view; OpraHu30BaHbl OHJIANH-
TPaHCJISIIIUU C KPYTOBBIM 0030poM B 360 rpaaycoB.

B skoHOMHMYECKOM pa3zfene ONpeAesieHbl KanuTalbHbIE 3aTpaTbl Ha
MOJICPHU3AIMIO0 CUCTEMbl OHJIAWH-TPAHCIISILINI, PACCUMTAH SKOHOMHYECKUN 3PPeKT
OT YMEHBIIICHUS SKCIUTYaTal[MOHHBIX PACX0/I0B CUCTEMbI OHJIAMH-TPAHCIISAIUH.

[IpakTuueckoe 3HaYCHUE JUTUIOMHON paOOTHI: MO MPUBEIECHHOMY MPOESKTHOMY
PEIICHUIO MOJICPHU3UPOBAHHBIE CHCTEMbl OHJIAWH-TPAHCIAIMN B OOJIBIIUX
WH(POPMAITMOHHBIX U CIIOPTUBHBIX Macc-Meana-KoMIanusx J(Hemnpa.

Hayunas HoBu3Ha: co0ctBeHHOe AomnoiaHenue [10 miatdhopmsl.

HampaBnenue nanbHEWINMX WCCIEIOBAHUM: JIOMOJHEHUE CHUCTEMbI OHJIAWH-
TPaHCIISIINI BCE HOBBIMH OMIIUSIMH, KOTOPBIE OYIyT BO3HUKATh M3 rojia B TOJI.

OHJIAMH-TPAHCJIALIS, MEJIUACEPBEP, IIPOTOKOJI RTMP,
[TPOTOKOJI HLS, TIIPOTPAMMHASA TIJIAT®OPMA, API, 3AJIEPKKA
OHJIAMH-TPAHCJISLIUN, BUJTEOIIOTOK.



API

CBR

CDN

DRM

DVR

FFMPEG

GOP

H264

HD

HDD

HDMI

HDS

HLS

CIIMCOK YMOBHHMX CKOPOYEHb

(aurn. Advanced Audio Coding) d¢opmar aymiodaiimy 31
BTpaTaMu; OaraTokaHaJIbHUN aJITOPUTM KOAYBAHHS aysio, KU
HiATPUMY€ TOTOKOBY TIepeaauy;

(amrn.  Application Programming Interface) inTepdeiic
MPUKJIAJHOTO MPOTrpaMyBaHHS;

(anri. constant bitrate) mocTiMHUI OITPEUT;,

(anrn. Content Delivery Network) mepeska 1ocTaBKd KOHTEHTY;,
(anrn. Digital Rights Management) «KepyBanus mudpoBumu
MpaBaMm»; TEXHIYHI 3aCO0U 3aXUCTy aBTOPCHKUX IPAB;

(anrn. Digital Video Recorder) — nmpuctpiii, npusHadyeHUn aJis
3anucy, 30epiraHHs Ta BiATBOPEHHS BijeoiH(popMaIlii;

HaOilp Oe3KOMTOBHUX O10JIOTEK C BIIAKPUTUM BHUCXIJIHUM
KOJIOM, $Kl JO3BOJIAIOThH 3aMrcyBaTH, KOHBEPTYBaTU 1
nepenaBaty 1U@POBI ayaio- 1 BiJI€O3alUMCU B PI3HOMAHITHUX
dbopmarax;

(arra. Goup Of Pictures) rpymnu 300pakeHb;

CTaHAAapT CTUCKAHHS BIJEO;

(aarn. High Definition) Bucoka 4iTKICTh 300paskeHHs 1/a00
ayJio;

(anrn. hard (magnetic) disk drive) HakonmuuyBau Ha >KOPCTKHUX
MAarHiTHUX JUCKAX;

(aarn. High Definition Multimedia Interface) inTepdeiic nms
MYJIbTUME/T1a BUCOKOT YITKOCTI;

(aarn. HTTP Dynamic streaming) mnporec eheKTHBHOI
JOCTaBKA  IOTOKOBOTO  BiJICO  KOPUCTyBa4aM  IUIIXOM
JUHAMIYHOTO TEPEMUKAHHS MIXK pPI3HUMH TOTOKAaMH Pi3HOT
SIKOCT1 Ta pO3MIpy ITiJl Yac BIATBOPECHHS,

(aarn. HTTP Live Streaming) kKoMyHiKaliiHUN TOPOTOKOJ JJist



HTTP

ID

IP

IPTV

MMS

MP3

MPEG-DASH

MPEG-TS

ON2VP6
OSlI

OTT-TV

PAL

RPC
RTMP

RTMPE

RTMPS

MIOTOKOBOI Nepeadi mesia Ha 6a3i HTTP;

(aarn. HyperText Transfer Protocol) mporokom mnepenadi
TIIePTEKCTY;

imeHTr(IKaTOp KOPUCTYBAYa,;

(anri. Internet Protocol) MisxkmepeskeBUiA MPOTOKOT,

(anrin. Internet Protocol Television) TenebadyeHus 3a IHTepHET-
MIPOTOKOJIOM, IHTEpAaKTUBHE TeJICOaUCHHS,

(anrn. Multimedia Messaging Service) cepBic MyJIbTUMEIIAHUX
IMOB1JIOMJIEHD,

dbopmart daitity aJist 30epiranus ayaio-iHdopmMariii,

(aurn. Moving Picture Experts Group Dynamic Adaptive
Streaming over HTTP) — TexHojOris aganTHBHOI ITOTOKOBOI
nepeaadi JaHux;

(aurn. Moving Picture Experts Group 2 — Transport Stream)
MPOTOKOJI Tepeiadl BiAeo 1 ayio;

B1JICOKOJICK, CTBOpeHui kommaHiero «On2 Technologiesy;
(aarn. Open Systems Interconnection basic reference model)
0a30Ba €TaJIOHHA MOJIETb B3a€MO/IiT BIAKPUTUX CUCTEM;

(aarn. Over the Top Television) — wmeTon HamaHHS
BiJICOTIOCITYT 4epe3 Mepexy IHTepHeT, YacTWHA TEXHOJIOTil
IPTV;

(amrn. Phase Alternating Line) cucrema aHaJoroBoro
KOJILOPOBOTO TEIeOAUCHHS;

(arrn. Remote Procedure Call) Bukiuk BifaaeHUX Mpomeayp;
(anrn. Real Time Messaging Protocol) mpoTokos MOTOKOBOi
nepeaadi JaHux,

(aarn. Encrypted Real Time Messaging Protocol) mpoTtoxoin
RTMP 3 nogaTtkoBuM piBHEM O€3IIEKH;

RTMP-niporokosn 13 mudpyBaHHAM, SIKHH BUKOPUCTOBYIOThH JIJISI



RTMPT

RTP

RTSP

SDI

SRTP

SSL

TCP

TLS

UDP

VBR
VP9

VR
WebRTC
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nepenadi TLS/SSL- kananamu,

(aarm. Real Time Messaging Protocol Tunneled version)
«toHenbHa» Bepcii RTMP, pos3pobnena s o6xoay cyBopi
KOpIOpaTuBHI OpeHAMayepu, BIANPABISAIOUN MOTOKOBI MaKeTU
yepes craHgapTHuii BeO-mopt (mopt 80), «3aropHyTi» B http-
MaKeTH;

(amrn. Real-time Transport Protocol) mpoTokon, 110
BUKOPHUCTOBYETHCS JJIs TIepeaadl ayio 1 Bijieo JaHux depes IP-
Mepex1 B PEKUMI peaIbHOT0 4acy;

(aarn. Real Time Streaming Protocol) moTokoBuii mpoTOKOJ
peanabHOro yacy,

(aarn. Serial Digital Interface) mnocaigoBHMIl HHPpPOBHIA
iHTEepdeiic,

(aurnm.  Secure Real-time Transport Protocol) 6e3neunwuit
MPOTOKOJI Tepeiadl JaHUX B PEKUMI PEaIbHOTO Yacy;

(aarn. Secure Sockets Layer) kpunrtorpadgidyHuii TpPOTOKOJ
«TPAHCIIOPT 3aXUILEHUX COKETIBY», nmonepeanuk TLS;

(anrn. Transmission Control Protocol) mpoTokon kepyBaHHS
nepeaayvero;

(anrn. Transport Layer Security) kpuntorpadidHuii mpoTOKOI
3aXUCTY TPAHCIIOPTHOTO PIBHS,

(amrn. User Datagram Protocol) mpotokon nararpam
KOpHCTYBAya;

(anrm. variable bitrate) 3MiHHUI OITPENT;

BIIKpUTUN 1 OE3KOLITOBHUM JJIsI KOPUCTYBayiB CTaHIApT
CTHUCKaHHS BIJIEO,;

(amrn. Virtual Reality) BipTyansHa peanbHICTh;

(anrm. real-time communications) «KOMMYHHUKAIIMU B PEAJIbHOM

BPEMEHW»; TMPOEKT 3 BIIKPUTHM  BHCXIJTHUM  KOJOM,



WMS
A3
b/l
OIl
oC
I3
K
LTI
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NpU3HAYCHUH ISl opraHizallii nepeaaydi MOTOKOBUX JaHUX MK
Opay3epamMu ab0 1HIIMMH JTOJATKAMHU 33 TEXHOJIOTIEID «TOYKA-
TOUKaY,

BeO-1HTEpdEiic aaMiHICTpaTOpa MeaiacepBepy;

amapatHe 3a0e3MeYCHHS;

0a3a JaHux;

oriepaTUBHA MaM’SITh;

oreparliiiHa cucrema,

MporpaMHe 3a0e3MeUYeHHS;

IIEPCOHAJIBHAN KOMITBIOTED;

HEHTPAIbHUM MTPOLIECOPHUIN TIPUCTPIH.



12

3MICT

C.
2 2 1 SO STRPR 14
PO3JIJI 1. CTAH ITMTAHHS ...t 17
1.1 CtpyKTypa TelIeKOMYyHIKaI[IHHO CHCTEMU OHJIANH-TPaHCIIALIN, 10 TPaIioe
B PEIKUMI PEATTBHOTO HACY .vveeuvvressrressssresssssnesssnssessssssssssssesssssesssssssessssseessnssesssnssessnnns 17
1.1.1 HocmimkeHHs 3aTPUMKH, 1[0 BUHUKAE Ha BCiX CTPYKTYPHUX €JIEMEHTaX
TEJIEKOMYHIKAIIHOT CUCTEMH OHJIAMH-TPAHCIISIIIH ...vvveiviieesiivieessiieeessiieessiieeesineeens 19
1.2 IcTopist CTBOpEHHSI, PO3BUTKY Ta CTAHOBJICHHS IPOrPAMHUX IIATHOPM IS
1Y (31 U 1157 0) 3 (o3 | SO SRR 22
1.3 Orasig moxkuBocTelt crapoi meaiacepseproi miathopmu NGINX RTMP
module, mo ¢yHKIiOHYe Ha 6a3i yKpaiHO-ToJabChKkol kKommaHii «Visionmarky........ 26
1.4 TexH1YH1 BUMOTH 10 HOBOI MIPOTPAMHOI TIATMOPMU ...vvveeireerireeanieeenreeesinee s 28
1.5 BUCHOBKH JIO TIEPIITOTO PO3IUTY wevveeurrreessrressssressssssneessssessssssessssssssssssesssssesssnseeens 29
IO T B (0% 205 (0) 2 %= e T2 Vi - L & U 31
PO3IJI 2. CITELTAJIBHA UACTUHA ......coi it 33
2.1 AHani3 3aMpOMOHOBAHUX HA PUHKY PIIICHD. . .veeveereereesiresnreareesseesieessnessnesseenes 33
2.1.1 Ornsan matdopmu Wowza Streaming ENgine .......ooeevveeiiiiiiicicece e, 34
2.1.2 Ornsg matdopmu NiMble Streamer..... ..o 36
2.1.3 OOPAHHS TIIATQOPMI ......veevveiresiteeteesteestee st ese e st e sseessee b e abeesbeesbeessneanneenreenes 37

2.2 HamamryBauHs MeiacepBepy Ha 0a3i miardopmu Wowza Streaming Engine... 38
2.2.1 HanamtyBaHHs NpUMOMY 1 pETPAHCIISIIIT BIIEOTIOTOKY ..veevvveeereersreesnreeaseeesenes 38
2.2.2 MiHimi3allist 3aTPUMKH 1 «TOHKE» HAJAIITYBAHHS TUIATPOPMU.....evvenvereieeanne 41

2.2.3 HanamryBaHHs B€O-CTOPIHKH 3 TUICEPOM JIJIs1 BITOOpaKEHHS BiJIEONIOTOKY Ha

PIBHIX TITATQPOPMAX +..vveeiutreetreessreessreesseeessesasseeassseessseessseesssesasseesssssesssessssessnsessnsessnes 43

2.2.4 MoHITOpUHT CUCTeMU 3a apameTpamu 3aBantaxxeHocTi LII1I1 Ta onepaTtuBHOi

nam’siTi Ha IPEeIMET B1JIMOBOCTIMKOCTI Ta AOILIBHOTO BUKOPUCTAHHS PECYPCIB....... 44



13

2.3 CTBOpEHHS NMPOTPAMHOTO JI0NTOBHEHHS Ha 0a3i API nyst aBTomaru3airii

MIPOIIECIB KEPYBAHHS TUTAT(OPMOKO ..cvvvvreistrreesstreesssraesssssresssssesssssssesssssesssnsssssssssessnnes 48

2.4 Opranizaiisg Ha 6a31 APl nogaTkoBoro ¢pyHkirioHay (MOAyJIs), IO JI03BOJISE

IHTErpyBaTH B CUCTEMY OHJIAHH-TPAHCIIAIIH KOMIIOHEHT Pay-Per-view, po3po0ieHuit

CTOPOHHIMU TIPOTPAMICTAME ....veervveereaureasreesseesseeasseasseesseesseesseessseasseessessseessnesnneanseeses 51
2.5 Opranizaiiis oHJIalH-TPAHCIAIIN 3 KpYyTOBUM OTJISIOM Y 360 TpaayciB ............. 60
2.5.1 OOPAHHS BITCOKAMEPH ....veervverirerureasreesteesseeasseasseesseessessseessnesseessessseessnesnsesnsesses 61

2.5.2 Obpanns nporpamMHoro 3a0e3rneueHHs A7 BIICOMOBICHHS 3 KPyrO30poM

Y 3600 TPAIYCIB ....eeeireeiueieeiee et ettt et e s e e sm e e s e st e e s e e ne e e nmn e e nnn e e nnneeane e e 62
2.5.3 Pexomenpartii o0 o0paHHs 3aco01B Heperiisay chepuuHOro BiCo.............. 63
2.6 BUCHOBKH JI0 JIPYTOTO POBILITY «.vvuvveenreesreessreasreasseaseesseessessssesssessseessesssesssesnseenses 63
PO3/IIJT 3. EKOHOMIUHMM PO3IIIIT ..o 65

3.1 Po3paxyHOK KamiTaIbHUX BUTPAT Ha MOJICPHI3AIIII0 CUCTEMHU

(0 S0 621705 Gy o Y21 s (60) 621141/ (RSP 65

3.2 Bu3zHaueHHS €KOHOMIYHOTO €(DEeKTy, 1110 BUHUKAE 32 PAXYHOK 3MEHIIICHHS

CKCTUTYATALIITHIX BUTPAT +vveuvvveessrueessssreessssessssssssssssesssssssssssesssnssssessssesssssssssssesssnseees 67
3.2 BUCHOBKH /10 TPETBOTO POBIIILY +..uvvenrveenreesnreessneessneessesessneessseessneesnnessnsesensesessnes 74
BUICHOBK......coouiiiiiii ittt st e et nne e nneas 75
CITUCOK BUKOPUCTAHOI JIITEPATYPH ......ococvevivireeeeeeeeeee e 77
JOJIATOK A. Ilepemnik JOKYMEHTIB Ha OMTHIHOMY HOCIT ..ovvvvveiiiieeeiiiiiessiieessinneans 80
JOJATOK b. Ilepenik myOmikatiii 3 JOCHIIKYBAHOT TEMATHUKH «..veeerrvvreernvreeeseeeenns 81

JOIATOK B. JIicTUHT IpOeKTy MOZYJIS AJIsl IHTEerpailii B CHCTEMY OHJIAaiH-

TPAHCIISIIA KOMITOHCHTY PAY-PEI-VIEW ...cvviiiieiiiiiieiiiiiesieseestee et sie e sie e e 82
JOJATOK . Biaryk kepiBHUKA €KOHOMIYHOTO PO3IIIITY «eevuvvvresrvreeessireessnsresssssneeens 87
JNOAATOK E. Biaryk kepiBHHKA JUTUIOMHOT POOOTH .....eevuvveaireeireesireesieeesneesieeenns 88



14

BCTVII

AKTyaJbHUM TUTAHHSM, 1110 BUHUKAE TiJ] Yac Cy4acHOi OpraHizallii OHJaiH-
TpaHCIALIN, € MOXJIMBICTh MIHIMI3aIlli 3aTPUMKHU Tepenadi Bieo300paKeHHS Tpu
30epeKeHH]1 MOro BUCOKOI Bi3yaJbHOI AKOCTI. 31€0UIbIIOrO 1 moTpeda 00yMoBIIeHA
OHJIaliH-TOoTaN3aTOpoM Yy cdepi cnopry. KokHa cekyHIa 3aTpUMKH TpaHCISIINA
MO’K€ KOIITYBAaTH KOPUCTYBauaM, 1110 pOOJISATh CTaBKH, BEJIUKHUX TPOIIECH.

BinbmricTte TenekoMyHIKalHUX cUcTeM JIHIMPOINETPOBIIMHKM MPAIIOIOTH 3a
IPUHIIATIOM «KIIi€HT-cepBepy». Lle mependavae HACTYMHUM JIAHIIOT Tiepeaadi JaHuX:
KaMmepa — KOAYBaJIbHUI MPUCTPI — MellacepBep — IEKOoIep — KIHLEBHI KOPUCTYBay
(omuH YW JAEKiIbKa BiJoOpakyBaJlbHUX MpHUCTpoiB). Ha 3aTpumky nepenadyi, siKy
BHOCUTh KaMmepa 4M KIHIIEBUH MPUCTPId, Maii’ke HE MOKHA BIUIMHYTH, aJpKE BOHA
3aJICKUTh BIJl TEXHIYHUX MOXJIMBOCTEH LUX MPUCTPOIB. 3aTpUMKa B 000X BUIAIKaX
MeHIIa 3a lMc, OoTXke Hew MokHa 3HexTyBaTH. CyTTeBillla BUHUKA€E i 4Yac
KOJyBaHHSl BIJEOCHTHAJy Ta Iepeaadyl Moro dvepe3 MejiacepBep [0 KIHLIEBOIO
KopuctyBauda. [[o0 3aTpuMKy MOKHa MIHIMI3yBaTH, OJHAK, Y OUIBIIOCTI BHUIIAJKIB,
Taka MiHIMI3allsd MMOHUXKAE SIKICTh BIJIEO300paKE€HHS, AK€ TPAHCIIOEThCS. ['0n0BHA
MeTa JaHoi poOOTH — MIHIMI3yBaTH 3aTPUMKY Iepefadl npu 30epexeHHl SKOCTI
300paKeHHS.

[IpiopureromM miJ yac opraHizaiii CUCTEMH OHJIAWH-TPAHCIALIN € TpaMOTHE
MOEIHAHHS ICHYIOUMX HAa PUHKY TEXHIYHUX PIllIeHb. 30KpeMa, 11e BUOIp ONTHUMAIbHOT
[13-mnarpopmu  nns mexpiacepBepy. Kpim 3a70BOJIEHHS OCHOBHMX BHMOT, LIO
MOB’513aH1 31 3pOCTAOYUMU MOTpedamMu KoMIaHii, oOpaHa ruargopmMa NOBUHHA MATU
MOJKJIMBICTh aBTOMATH3AIlll JIEIKUX MPOIECIB Ta MIATPUMYBATH TEPECIPIMYBAHHS
MOTOKIB Ha MOMYJISIpHI OHJIaH-TUIaTdopmHu, 30kpema YouTube i Facebook. Jlomanns
X OIIIIN 0 PYHKITIOHATY TUIATGOPMHU — IPYTOPSITHA META JAaHOT pOOOTH.

Crnig nmomatd, 1m0 HAYKOBI po3poOKM B 00JacTi OMTHMI3AIi MPOTrpPaMHOTO
3a0e3IeueHHs 1)1l MeliacepBepiB MPOBOJIUIIA HU3KA BUCHUX 3 YChOTO CBITY, 30KpeMa:
B.IO. [eaprt, I.C. Koxyxos, O.B. Ilwmorin, Y. Liu, B. Du, S. Wang, H. Yang, C.H.

Lien, Y.W. Bai, M.B. Lin Ta i1. JocaimkeHHs s gaHoi podoTu mpoBeaeHe Ha 0asi
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YKpaiHChKO-TIOJIbChKOT KommaHii  «Visionmarky», Kii€eHTamMu sKOi € Oararo
iHbOpMaIIHHUX Ta CIOPTUBHUX areHTCTB. 30KpeMa, THIMPOBCHKUU perioHaIbHUIA
tenekanan «l[Ipuatr Th Jlainpo — «9 kanan», BK «/IlHimpo» Ta iHTepHET-BUAAHHS
«(INFORMATOR.DP.UA», ne 3rojioM BIPOBaJAWIA JaHy CHUCTEMY OHJIAMH-
TPaHCIIALIM.

[TocTanoBka 3aaadui.

MeTtoro kBamidikamioHHOI poOOTH MaricTp € MiHIMI3alig 3aTPUMKU
BiJIeorepeiayul, OCy4acHEHHs ICHYIOUOl CHCTEMHU OHJIAWH TPaHCIALIM, 3armo0iraHHs
npobiemam 13 MacIITa0yBaHHSIM IPH OHJIAHH-TPAHCIIALIL 3 KPYTOBUM OrjsigoM y 360
IpajyciB, MIJBUILIEHHS SIKOCTI KOHTEHTY 1 3a0€3Me4YeHHs] MYJIbTUILIAT(POPMEHHOCTI
KIHIIEBUX MPUCTPOIB. [[J1s1 1IbOT0 HEOOX1AHO PO3B’SA3aTH HACTYITHI 3a/1ayi:

1) JOCIIIIUTU 1CTOPII0 PO3BUTKY PHUHKY MeniacepBepHux lI3-miardopm,
BUOKPEMUTHU TUTIOBI HEJOMIKH Y pOOOTI IIUX TIaTHOpM;

2) JOCIIIUTH poOOTY ICHYIOUUX miatopMm I Mendia cepBepiB Ha 0asi
YKpaiHO-MOJBChKOT KOMITaHi1 «Visionmarky; BU3HAUUTH 1X HEIOJIKH, 110 BUHHUKIU
IIPU 3pOCTAaHHI TEXHIYHUX BUMOT JI0 POOOTH CUCTEMH B PEKHUMI OHJIAH-TPaHCIISALIT,

3) oOpaTu HaOIBII e(PeKTUBHINLY MIaTGOpPMy Cepel ICHYIOUMX HUHI Ha
PHUHKY;

4) MOJICpHI3yBaTH 1CHYIOUY HEpPEHTa0eIbHy CHCTEMY OHJIANH-TPAHCIISAIIN
HUISIXOM 3aMiHM 1 HanamTyBanHa [[3-mnatdopmu 1 Mmeniaceprepy;

5) CTBOPUTH BJIACHE, OpPIEHTOBAHE Ha TOTPEOM TEICKOMYHIKAIIHHOT
xoMmmanii [13 s aBTomMaTH3awii MpoIeciB KepyBaHHs MIAT(HOPMOIO 1 JOJATKOBUN
(GyHKLI10HAM, SIKUW T03BOJISIE THTEIPYBAaTU B CUCTEMY OHJIANH-TPAHCIALIN KOMIOHEHT
pay-per-view, po3po0JIeHHI CTOPOHHIMHU IIPOrpaMiCTaMu;

6) Ha 0a31 MOJCPHI30BAHOI CHUCTEMHU BIPOBAJIUTH HOBITHIO TEXHOJIOTIIO
cepuyHOi OHIAWH-TPAHCIALIT 3 KpYTroBUM OriisgaoM y 360 rpamycis;

7) po3paxyBaTH KamiTaJbHI BUTPAaTH Ha MOJCPHI3AII0 CHUCTEMH 1
BU3HAUUTU  EKOHOMIYHMN  edeKT, 110 BHUHHMKAE€ BHACIIJIOK  3MEHILICHHS
eKCIUTyaTaliifHuX BUTpPAT.

OG’€eKT nOCHIIKEHHS — TEJIEKOMYHIKaIllifHa CUCTEeMA.
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[IpenMeTr mocnigkeHHsS — IMPOLeC MOJACPHI3aIlll TeIeKOMYHIKAIIIHOT CHCTEMH
OHJIAIH-TPaHCIIALIHN.

[Ipu BupilIeHH] NOCTABICHUX 3aB/IaHb Y JUILNIOMHOMY MTPOEKTI BUKOPUCTAHI:
ICTOpUYHUN METOJI, CACTEMHHUH TiJIX1, METOH TIOPIBHSIHHS, CTPYKTYPHHIA aHAI3,
METOJI 1HYKIIi1, eKCITICPUMEHT.

HaykoBa HOBHM3HA pOOOTH TOJIATAa€E y BJIACHOMY JOMOBHEHHI MPOTPamMHOTO
3a0e3neyeHHs tuiargopmu. 3aBasku APl BmpoBamkeHud MporpaMHUNA KOJ JUis
aBTOMAaTH3allli MPOIECIB KEPYBAHHS IUIATPOPMOIO, & TAKOK CTBOPEHHI JT0JaTKOBUN
(GyHKL10HAJ, SIKHWA JT03BOJISIE€ IHTEIPYBAaTU B CUCTEMY OHJIAWH-TPAHCIIALIIA KOMIOHEHT
pay-per-view, po3po0yieHul CTOPOHHIMU MTPOTrpaMiCTaMHu.

[IpakTUyHa IIHHICTH IPOEKTY:

— 3a pAJIOM MOKa3HUKIB MiABUIIEHA €()EeKTUBHICTh pOOOTH MeJiacepBepiB

BEJMKUX 1H(OPMAIIHHUX 1 CIOPTUBHUX TeJIEKaHAIB Ta IHTEPHET-BHU/IaHb;
— BIIEpILIE B PETIOHAIBHUX Mac-Mella CTBOPEHAa MOXJIMBICTh OHJIAMH-
TPAHCIISALIN 3 KpyroBUM oruisioM y 360 rpaaycis.

Anpobariisi pe3ynbTaTriB JaHOi pOOOTH MOJSTae Ha caM Hepe]] Y NPaKTUYHOMY
3aCTOCYBaHH1 3700yTKiB. 30KpeMa, laHa MOJICpHi3allisl TeIEKOMYHIKALIIHOT CUCTEMHU
OHJIAH-TpaHcisALii Oyna mpotarom 2017 poky BTiIEHa y JBOX KOMEPLIMHHX
KOMITaHISIX:

1) JTHIMTPOBCBKOMY perioHajgbHOMY TeleBi3iiHoMy kaHani «llpuBat Th
J{Hinpo — «9 xaHamy,

2) [arepuet-Bunanni «INFORMATOR.DP.UAY.
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PO3/1I 1
CTAH ITUTAHHS

1.1  CrpykTypa TeIEKOMYHIKAIIHHOI CHCTEMHU OHJIANH-TPAHCIALINA, 0

MpaItoe B PEKUMI peagbHOTO Yacy

Jlanmror mepenaul BijJieo IiJl Yac OHJIAMH-TPAHCIAINA CXEMaTUYHO MOKHA
MOJUIMTH Ha 6 eTamiB: 3MOMKY, KOJYBaHHSI BIJICOCUTHAY, Iepeady BiJl KOAYIOUOTO
IIPUCTPOIO JI0 MeiacepBepy, Mepeaady BiJl MeaiacepBepa 0 KITE€HTA, JIEKOTyBaHHS

Ta BiJOOpa)KeHHS Ha MPUCTPOI KopucTyBaya (puc. 1.1).

<
S
Koayiounit | RTMP y Y
TIPUCTPIf Jexonep T
%

Meniacepsep E

Pucynox 1.1 — Jlanitor nmepemadi Biieo mij 4ac OHJIAWH-TPAHCIISITIN

300paxkeHHs, 110 MEePETBOPIOETHCA KaMeporo y BimeocurHan SDI, composite
abo component, B ioro Oe3mocepeaHhOMY BUIJISAI HE TpHUIATHE IO TMepenadi B
KaHaI 3B’sA3Ky. ToMy Tepen WOro Iepeiadyerd 3 BHKOPHCTAHHIM MEPEKEBUX
MIPOTOKOMIB € HEOOXimHICTh omudpyBatu Horo y dopmat, 10 NPUAATHHN [0
MOJAJBIIOTO  TOMIMPEHHS CUTHAIy B Mepexi. Y Haml dYac ICHye TpH
3arajJbHONPUKHATI QopMatu moTokoBoro Bigeo H264, ON2VP9 i MPEG2-TS. 3

BHINIE3ragaHuXx (opMariB B CHCTeMax IJIO0AJBbHOIO PO3MOBCIOIKCHHS BIJIEO
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BUkopuctoByerbcst H264 dopmar. Tomy mnepea mnepeaaderd BiJICOCUTHANLY €
HEOOX1/IHICTh MEPETBOPUTH Horo y BifeomnoTik B H264 dopmati 6e3 BTpaTu SKOCTI
a00 3 MIHIMAQJIBHOIO BTPATOIO SIKOCTI, B SIKOCT1 BUHATKY. JIJIsI IIbOTO BUKOPHUCTOBYIOCS
koxytoul mpuctpoi. lle moxke Oytu mporpamHe 3a0esnedeHHs abo cCreliaabHO
CIIPOEKTOBAHUM NPUCTPIN, AKUN KepyeThcs Mikporporpamamu. [licins koayBaHHS
BIJICONOTIK Y 3a3HaueHoOMY ¢opmaTi TOTOBUM JI0 TIepeaayl BHUIUMU PIBHIMH
(TpancrioptHHii — mpukiaagauii) moxmeni OSI. Mepexero BiH TepenaeTbes 0
MeJiacepBepa B OJTHOMY 3 MOXJIMBUX MepexkeBux mpotokoniB (UDP, RTSP a6o
RTMP). MeniacepBep 1O CyTi € OCHOBHOI CTPYKTYPHOIO OJIMHHUIICIO, SIKa
PO3IMOBCIOIKY€E TPUUHATHI MOTIK IO KIHIEBUX KOPUCTYBAUIB, 1 BiJl HET 37€01IBIIOTO
3aJIe)KUTh 4acoBa 3aTPUMKa Ta SIKICTh BIJEONOTOKY, L0 IepeaaeTbesa. Meniacepsepu
BUKOPHCTOBYIOTBCS, 30KpeMa, JJIsl TAaKUX LiJIeH:

— TpPaHCJISIIT MyIbTUMEAINHUX TOTOKIB Y pexuMi peanbHoro yacy (live-
TpaHCIISIIT) BiJIaICHUM KOPUCTYBavaM;

- BIJICO 3a 3aIIUTOM;

— TPaHCIISAIIIT 1O IJIeHINCTaM;

— TpaHcsii 3 [P-kamep.

3aBAsSKA MOKJIMBOCTSIM MeJlacepBepa BIJICONOTIK, NPUUHATUNH HUM, [0
KJIIEHTCHKOTO TPUCTPOIO TIepeaacThcst y Heooximuomy mpotokoni (HLS, RTMP,
MPEG-DASH, RTSP). BuGip mpotokonry 0OyMOBIEHHH OIEPAIiifHOI0 CHCTEMOIO
KIII€EHTa. 3aTpUMKa KOXXHOTO 13 IIMX MPOTOKOJIB 3aJCKHTh BiJ IXHBOI
XapaKTepUCTHKH. [CHyeTh Tak 3BaHi «moBUIbHI mpotokoian» (MPEG-DASH, HLS),
cnenu@ika SKUX CHPSIMOBaHA HA KUIBKICTh KIHIIEBUX KOPHUCTYBayiB, a HE Ha
MIBUJKICTh Mepeadi CUrHaTy. TpuBallicTh 3aTPUMKH Y ITbOMY BUTIQJKY CTAHOBUTH 5-
30 cekyna. «llIBuakuMu» Ha3MBaIOTh MPOTOKOJIU RTMP 1 RTSP, sxi
BUKOPUCTOBYIOTh Y TeJeKOMYyHIKaLifHUX cucTeMaX i B TejebaueHHi 30kpema. IxHs
3aTpuMKa OOyMOBJICHA TIJTbKH YacOM, SIKUW BUTPAYA€ThCS HAa KOJTYyBaHHS, MEPEKEBY
nepefady Ta OINpaloBaHHs MeaiacepBepoM. KilieHTChbKUM TpUCTpIii, NMpuiiMarouu

BIJICOTIOTIK, TOBUHEH JCKOAYBAaTH MOTO y 300pakenHs. Hapasi maiixke BCl MpUCTPOi
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poOIIsITH 11e 6€3 BaroMoi 3aTpUMKU — MeHIe, HixK 3a 1 mc. Tomy Ha 1boMy etari
3aTPUMKOIO MOKHA 3HEXTYBaTH.

Cepen KIIIEHTCHKUX MPUCTPOIB PO3PI3HAIOTH:

— MOOiTBHI TIpUCTpoi 3 omepaniiHuMu cucreMamu  Android, 108,
Blackberry, Windows Mobile;

— MEePCOHAJIbHI KOMIT 10TepH 3 pisHOMaHITHUMU OC;

— TEJEBI31iHI TPUCTABKH;

— tenesizopu Smart TV;

— irpoBi koHcoul Sony PlayStation, Xbox.

1.1.1 JocnimkeHHsT 3aTPUMKH, 110 BUHUKA€E Ha BCIX CTPYKTYPHHX €JIeMEeHTaxX

TEJIEKOMYHIKAIITHOT CHCTEMH OHJIAWH-TPAHCIISIIIN

Po3riasiHeMo MOXIJIHMBY TpHBANICTh 3aTPUMKM HAa KOXHOMY €Tall mepenadyi
BIJIEO.

@dikcyBaHHS BiJ€0. 3aTpUMKa 3aJI€KUTh Bl KAMEPH, SIKY BUKOPUCTOBYIOTh IIPH
3iioMmili. TpuBamicTh 1€l 3aTPUMKH — MeEHIIa 3a 1 MC, TOX HEH Yy pO3paxyHKax
3a3BUYal HEXTYHOTh.

Konysannst Bizmeo. B croromenni cranmaptoM pe-gakto € Bigeo B H.264 3
aynio B AAC. Poborta Ha 11bOMy €Tari B MOJAJbIIOMY BIUIMBA€ HAa BECH JIAHIIIOT.
[lepeBary kpamie BIJJaTH anapaTHUM pILIEHHSAM, aJpK€ MpPOTrpaMHl PpIILIEHHS
30UTBIIYIOTh Yac 3aTPUMKH, HEOOXITHUU HJis poOOTH 3 pecypcamu, 1 TATHYTH 3a
co00I0 J0JaTKOBI HAaBAaHTAXKEHHsS Ha PECypcH olepariiHoi cucremu. Haromicthb
NPaBUIbHO HAJIAIITOBAHUM KOJEp HE AO0JA€ BIIUYTHOI 3aTPUMKH, aje BIH 3aJa€
OITpEUT pe3yIbTYIYOro MOTOKY 1 oro Tum. Po3pi3HsIOTh 3MiHHUN OITpelT (variable
bitrate, VBR) 1 nocriiinunii (constant bitrate, CBR). ['onoBna nepesara VBR B Tomy,
10 BiH BUJIA€ MOTIK 3 HAWKpAIIUM CITIBBIIHOIICHHSIM SIKOCT1 300pa)K€HHS 1 KIJTBKOCTI
3aHATHX AaHuX. OfHaK g HROTO MOTPIOHA HASBHICTH OUIBIIOT OOYMCITIOBAIBHOI
noTyxHocTi. Kpim Toro, sikio OITpedT B OKpeMUH MOMEHT uacy OuUIbIIMNA 3a

MPOITYCKHY 3/IaTHICTh KaHaly, 11 Tpu3Bene 10 Oydepusailii Ha eTarmi JeKOTyBaHHsI.
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Tomy nis mepenadl BiIe0O B PEXKMMI pEaJbHOTO 4Yacy 3 HEBEIUKOI 3aTPUMKOIO
pexomenioBaHo BukopuctoByBatd CBR. Btim, 3 CBR Takox He Bce Tak mpocTo.
Hacnpapai moctiiHuil OITpEeUT HE € MOCTIMHUM Yy KOXEH OKpeMHH MOMEHT dYacy,
amke noTik H.264 micTuTh Kaapu pi3HOI BeMWYUHH. TOMYy B KOIYIOUOMY MPUCTPOI
ICHy€ KOHTPOJIb YCEPEIHECHHS OITpEHTy Ha OKpPEeMHUX NPOMDKKax dYacy, 1mod o0’eM
naHuxX OyB OJHAKOBUM MpOTAroM Bciei Tpanciamii. lle ycepenHeHHs, 3BHYaiiHO,
HETaTWBHO BIUIMBAE HA SIKICTh B11€0300pakeHH. YNM MEHIINH 1epiosl ycepeaAHeHH,
TUM MeHImui Oydep Ha eraml ACKOAYBaHHA 1 THUM TipIia SKICTh BiJ€O, IO
EPETAETHCS.

[lepenaya Bim KOAYIOYOTO MPHUCTPOIO O MeidiacepBepa. 3aTPUMKY Ha I[bOMY
eTami 37eOUTBIIOr0 BH3HAyae poOOTa Mepexi MK KOAYIOUHMM IMPUCTPOEM Ta
MeJllacepBEPOM, a TaKOX MPOTOKOJIM Tiepeaadl JaHux. s mepemadi BiIeo B pexKUMI
peaibHOTO 4Yacy BUKOpUCTOBYIOTH RTSP, RTMP Ta UDP mnpotokonu. edaxuil dac
TOMY HaWIIBHUJLIMM Ta 3arajJibHONpUHHATUM BBaxkaBcss UDP mporokon udepes noro
pO3TalllyBaHHS Ha TpaHCMOpPTHOMY piBHI Mozeni OSI 1 MoxnuBIiCTH O€3aIpecHOl
nepenadi. OCTaHHE, B CBOIO 4Yepry, 1 cTajgo OJHUM 3 (pakTopiB, yepe3 5Kl Leh
MIPOTOKOJI HE TaK IMUPOKO BUKOPUCTOBYETHCS 3apa3. ToMy 1o mpu mepeaadi y Takui
CIoci0 CTOpOHa, sika mepeaae JaHi, He Ma€ MIATBEPKEHHS IXHHOTO OTPUMAaHHS
ajpecaTtoM, TOOTO MPOTOKOJ — O€3 MIATBEPIKEHHS 1 YpaXyBaHHS IMOMUJIOK. 3r0/I0M
oyB ctBopenniit RTMP (Real-Time Messaging Protocol), e HeMae Takoro HeJOJIKY.
RTMP — ne mnporokon Ha 06a3i TCP, sxkuif miarpuMmye IOCTIHHI 3'€IHAHHS Ta
JI03BOJISIE CIIKYBATHCS 3 HU3bKOIO 3aTpuMKor0. [1[00 mraBHO mepenaBatv MOTOKH Ta
nepeaaBaTH sikoMora Outblue 1H(opmalli, BiH po3NOAUIsE TOTOKA Ha ()parMeHTH, a
iX po3Mip AMHAMIYHO Y3TO/KYETHCA MIK KIIEHTOM 1 cepBepoM. [HOAI BiH
30epira€TbCcsi HE3MIHHUM; pO3Mip (PparMEHTIB 3a 3aMOBUYYBaHHSAM - 64 Oailitu s
aymiogaHux, 128 0allT — nis BiAeoJaHWX Ta OUIBIIOCTI IHINMUX THUIIIB JaHUX.
®parMeHTH 3 pI3HUX MOTOKIB MOXYTh MHOTIM 3MIIIYBaTUCh 1 MYJIbTHILIEKCYBAaTH
gyepes oJHe 3'€IHaHHs. 3a JOMOMOTO0 JOBTMX (parMeHTIB JaHUX MPOTOKOJI BUKOHYE
JUIIe OMWH OaWTOBUU 3arojlOBOK Ha KOXXHOMY (parMeHTi, TOMYy BiH Mae IyxKe

HEBEJIMKY KUIbKICTh HaKJIaJHUX BUTpaT. [IpoTe Ha mpakTuil okpemi (GparMeHTH, sK
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NpaBuio, HE 3MIIIYIOTHCA. 3aMICTh I[bOTO, MEPEMIITYBAHHS Ta MYJIbTUIUIEKCYBAaHHS
BUKOHY€ETbCA Ha piBHI makery, npudoMmy naketu RTMP depe3 nekinbka pi3HHX
AKTMBHUX KaHAJIB 3MIMIAHI TaKMM YMHOM, INMOO KOXKEH KaHaJl BIAIIOBIJAB IHOro
MPOITYCKHOI 3JaTHOCTI, 3aTPUMIINl Ta IHIIUM BUMOTaM SIKICHOTO OOCITyTOBYBaHHSI.
[TakeTH, 3MilIaH1 TAKUM YHUHOM, PO3TIISIAIOTHCS SIK HETIOUIBHE, 1 HE TIEPETUHAIOTHCS
Ha piBHI ()parmMeHTa.

RTMP Buznauae nexijgbka BIpTyaJbHUX KaHaliB, Ha AKI MOXKYTh HAJICUIATUCA
Ta MPUIUMATHUCS MAKETH, 1 SIKI MPAIIOI0Th HE3aJleKHO OAWH BiJ onHoro. Hampukian,
icHy€e KaHas JJig oOpoOku 3anuTiB 1 BianoBigen RPC, kanan aisg naHux BiJ€OMOTOKY,
KaHal Il JaHuX ayJdioNoTOKy, KaHal sl T03a/iala30HHUX KOHTPOJIBHHUX
MOBIJIOMJICHD (Y3TO/KEHHSI po3MipiB (pparmenTiB) Tomio. [lix yac TUIOBOTO ceaHcy
RTMP kinbka KaHaIiB MOXYTh OYTH aKTUBHHUMH OJHOYACHO B Oyab-skuil yac. Konu
naHi RTMP koayroTbes, CTBOPIOETHCS 3arojioBOK TnakeTa. [lakeTHui 3aroioBok
MICTUTb, CEpe] 1HIIOTo, ieHTU(IKATOp KaHally, Ha SIKUW BiH Oyze BIIIpaBICHUI,
MITKY 4acy, iH(opMallilo Ipo Te, KOJIM BOHa Oyja 3reHepoBaHa (Mpu HEOOX1THOCTI),
a TaKoXX pO3MIp KOPHCHOTO HaBaHTa)XXeHHs makeTy. Llei 3aronoBok mepenaerbcs 13
KOPUCHUM BMICTOM TNaKeTa, KU (PparMEHTOBAaHUU BIJIMOBIIHO IO IOIMNEPEAHBO
y3roJpkeHoro po3Mmipy ¢parmenta. Cam TaKeTHUH 3arojOBOK HIKOJM HE
dbparMeHTyeThCs, 1 HOTO PO3MIp HE BPaXxOBYETHCS J0 JIAHUX Yy TmepiioMmy (pparmeHTi
nakera. [HIIMMU cJOBamH, JIMIIE KOPUCHE HABAHTAXKEHHS NakeTy (Mmedia AaHi)
MiIa€eThes pparMeHTallii.

Ha Outbm Bucokomy piBHi, RTMP inkancyntoe MP3 abo AAC aynio ta FLV1
BIJICOMYJIbTUME/IIMHI TOTOKH, 1 MOX€ pOOUTH BUKIMKHM BiAJaJ€HOI HpoUeaypU
(RPC), BukopuctoBytoun (opmar Action Message. Yci HeoOxigHi cimyx6u RPC
BUKOHYIOTbCSI ACMHXPOHHO, BHKOPHUCTOBYIOUM €IMHY MOJENb 3aluTy/BIANOBIAIL
KIIIEHTa/cepBepa — TaKy, MPU SKIH CHUIKYBaHHS B PEXKHUMI PEaTbHOTO Yacy HE
BUMAara€eThCsl.

[lepenaua Big MemiacepBepy Ha KIIEHTChbKUN mnpuctpii. Ha upomy erami
BUHUKAE HaWOlmbIna 3arpuMka. [lepmmit pakrop y mpomy sanmio3i — Oydepusaiis

BCEpEAUHI MezaiacepBepy MpHU TPAHCMYKCUHTY (TepemnaKyBaHHI) MOTOKY 3 OJHOIO
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npoTokoyly B 1HIMK. Jpyruit dakTtop mMOB’s3aHU 31 cHenu@iKO KOXKHOTO
POTOKOITY.

[TpoTokonu Ha 6a31 HTTP 3HauHO 301bIIyIOTH 3aTpUMKy. Jlis mepemayl B
peasibHOMY MacmiTabi moTpiOHO BHKOpucTOBYBaTH TpoTokoan RTMP a6o RTSP.
Ha npyruit 3a3HaueHuii pakTop BINIMHYTH Maibke HEMOXMUIIMBO: BiH MOB’SI3aHUH 31
IIBUJIKICTIO TIPOKAYKM Ha PIBHI JIOKAIBHUX IIpOBaljepiB 1 mpodiiemMaMy KaHaliB
3B’A3Ky Mepexi [HTepHeT B MDKKOHTHHEHTAaJbHOMY MacmTabi, a came 3
MDKHApOJHUMH 30HaMH oOMiHy TpadikoMm. IIBuakicTh mepemadi BapTO MPOCTO
JOJIATH IO 3arajibHO1 BEIMYMHH 3aTPUMKHU. [lekoaep BUMPaBUTH MOXIHBI MPOOIeMu
3 Oydepu3zailiero.

HexonyBanns. Lleit eran Takok CUIILHO BIUTMBAE Ha MIBUAKICTH niepeaadi. o6
BUTIPABUTH MOXKJIMBY HEcTady JaHUX TNpH mepenadi, Oydep mporpaBaHHS MOBUHCH
MICTUTH JIaHl OJIHOTO MOBHOTO YCEPEIHEHHOIO MEpIoAy 3 YpaxyBaHHSIM 3aTPUMOK
mepexi. Tomy Oydep moxke mictuth Bif Kiibkox GOP (group of pictures) 10 kiJibkox
KaJIpiB, 3aJIEKHO BIJl MapaMeTpiB KOAYKOUYOro HPHUCTPOIO 1 CTaHy Mepexi. barato
IJIeEPIB MPUPIBHIOIOTH MiHIMalNbHE 3HaueHHsS Oydepa mporpaBaHHA 10 OJIHI€]
CEKYHJIU 1 3MIHIOIOTh HOro B Xxoiai poOoTh. MiHiMaibHO MOXJIUBHUM Oydep
JIOCSITAETHCS PU BUKOPUCTAHHI anapaTHUX JIEKOAepiB (TICEPIB).

Bino6paxxenns. Ha npboMy etami TpuBalliCTh 3aTPUMKH HACTUIBKK HE3HAYHA,
0 HEI MOXKHAa 3HEXTYyBaTH. Bce KOMIEHCYEThCS MOKIMBOCTAMH TPUCTPOIO
KOPHUCTyBaua.

[lincymyeMo: B JaHIIO31 Mepenayl BiIEONOTOKY BIUIMHYTH Ha 3aTPUMKY MU
MOXEMO JIMILIE Ha eTaml WOro MNpOXOJ/UKEHHS uepe3 meniacepep. Tomy s
JIOCSITHEHHSI TOJIOBHOI METH JUIUIOMHOI poOOTH, a caMe JjIsl MiHIMi3allii 3aTpUMKU
nepeaadi BiJieo MpY OHJIAMH-TpaHCIIAIIT, HeoOxiaHOo oOpatu [13 mis mediacepsepy,

sKe 0 HalKpaIle BiANOBIaI0 MOCTABICHUM IIIJISIM.

1.2  IcTopis CTBOpEHHs, pO3BUTKY Ta CTAHOBJIEHHS MPOrpaMHUX IIaTdopm

JIJIs1 MeJ1acepBICIB
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Po3BuTOK cucTeM OHIIaH-MOBJIEHHs po3nodaBcs y 2005 pomi. Tomi 15
JUCTOIaia BUUAIIOB peni3 apyroi Bepcii memiacepBepy Adobe Flash Media Server.
Bin miaTpuMyBaB MOXIJIMBICTH CTPUMIHTY BiZICO B PEXXHMI peaIbHOTO 4yacy Ha 0asi
Bimeokoaeky ON2VP6. Takox 70 ckmamy pemnizy Bxoamia OE3KOMITOBHA BEPCis IS
po3pooHukiB. IllupokoMacmTabHOr0 PO3BUTKY TEXHOJIOTIS OHJIAMH-TPaHCIAIINA
novayia HaOyBaTu npubiu3zHo y 2007-2009 pokax. Toai A0 IMIMPOKOTo 3arairy Oyiu
IpEeJICTaBJICHI HACTYTIHI MPOYKTH:

— oeskomroBHUN MemiacepBep Red 5, peamizoBanuii Ha Java, mepimii
pemni3 sikoro BuilioB 4 yepBHa 2009 poky;

— Wowza Media Server, nepmmuii peni3 sikoro BuitimoB 19 mortoro 2007
POKY.

[TomToBX 40 pO3BUTKY IIMX MEAlacepBEPIB HAJAB CBIT CIIOPTY, 1110 MOTPeOyBaB
MUTTEBUX OHJIAWH-TPAHCIALIN MaTdiB y PEXHUMI peabHOTO 4Yacy. AJie PO3BHUTOK
TEXHOJIOT1M OyB YIMOBUIbHEHUN HU3BKONMIBUAKICHUMA Ha TOW Yac KaHaJIaMH
[HTEpHETY, HANpUKIIA, IepeBaXkHa OUIBIIICTh KOPUCTYBAaUlB Majdy KaHAIX MeHuIe |-
2 Moit/c, a mOTIK NPUHHATHOI SKOCTI 300pakeHHs B ¢opmari PAL 7201 x 576 y
kojeky ON2VP6 ctuckascs 1o 1,5 — 2,5 M6iT/c, 1m0 Oyi0 TpaHUYHUM MOTOKOM ISl
KopucTyBaua. Takoxx mepeBakHa OUIbIIICTH cepBepiB Mana 100-meraOiTHUI KaHad,
0 HaBITh MPU MAKCHUMAJIbHOMY HaBaHTAXEHHI MPUBOJIUIO O TOTO, IO OJIUH
cepBep, 3BUYaiiHO, 0e3 arperailii KaHajiB MIATPUMYBaB MEHILE COTHI KOPUCTYBauiB,
Kl JUBWJIMCS TpaHCHSIII0 y TapHii sxocti. [lapanensHo i3 posButkom [13
PO3BUBAJIMCA alapaTHi MNPUCTPOI MJig TOTO, 100 SKOMOra CHJIBHINIE CTUCKATH
BiJIcOCUTHAJ 0€3 BTPATHU SIKOCTI. AJie BOHU MaJIk YK€ BUCOKY IiHY. Tak Hanmpukiasm,
anmapatHi koxepu kommanii «Digital Rapids» 3 Habopom KomEKiB sl OHJIAWH-
MOBJICHHSI KOIITYBaB Oyin3bko 10 THC. momapiB, a WOro aHAJIOrM HE MEHII BiJOMOT
amepukaHcbkoi gipmu «Haivision» komryBanu maixke 25 Tucsd gonapis. Lle pobuio
BUKOPUCTAHHS TEXHOJIOT1M OHJIAH-MOBJICHHS JOCTYITHUM JIMIIE IS TeleOadeHHs.
[TapanensHO 3 amapaTHUM KOJYBaHHSM PO3BUBAJIM 1 IporpamMHi kojepu. JloBruii vac
Maibke €quHUM 1 HaiOumeimm BaromuMm Oyio [I3, 3po6nene Adobe Systems

(Macromedia Systems) - Adobe Flash Media encoder, mepmmii pemi3 sSKOro
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npuioBces Ha 23 moToro 2007 poky, a Maiike 3a pik — B KOBTHI TOTO CaMOTO POKY
BUUIIOB APYTUN pemi3, SKUi BKe MOKHA OyJI0 BUKOPUCTOBYBATHU Jijisi podoTr. Came
11e TIporpaMHe 3a0e3IeueHHsI, OCTaHHIi peni3 skoro (Bepcis 3.2) BuidimoB 12 rpyaHs
2009 poky i migTpumyBaBcs 10 2015. Tox maixe micTh pokiB 11e OyJI0 HAWOIIBII
posnoBctomkene I3 B cdepi onmaitH-TpaHcnsmiid. TakoXX OIHIEID 3 BAKIUBUX
ocobmmBocteil nporo I3 Oyno te, mo 10 Bepcii 2.5 KOXeH MaB 3MOry OTpUMATH
BUCX1IHUN KOJ 11b0r0 qonaatky. o 2010 poky mpoiiec po3BUTKY TaKUX TEXHOJOTIH
CHOBUIBHIOBABCS THUM, 10 Bce goctymnHe [13, sike Oyno Ha ToW yac, moTpeOyBayo
JIOCUTh BEJIUKOI MOTYKHOCTI nporecopa. Tomy konu Becepeauui 2010 poky kommnaHis
Intel Bunyctuna coi nepu nponecopu Core 13/15/17, a Bxe Bcepeauni 2011 cBitT
nobauniam Jpyre TMOKONIHHS IMX TpoiecopiB 3 TtexHosorieto Sandy Bridge,
npobiemMa 3 NPOrpaMHUM KOJIYBaHHSM BiJeo Oyia BHpIIIEHA — IMIUPOKE KOJIO
KOPHUCTYBauiB 3700yJI0 MOXKJIMBICTh KOAYyBaTH Bineo B ¢opmari H264 3 skicTio He
menmre 1080p. e cmia gomaru, mo g0 2012 Maibke He iCHYBajgo cepBepHoro I13,
ke 0 Majio 3MOT'y CTaO1IbHO MPAIIOBATH ITi/] BEIMKUM HABAHTAXKCHHIM «3 KOPOOKH)»
(to6To 3 MiHIManpHUM HanamTyBaHHsAM). [licns 2012 poky OiabII AOCTYTHUMH
cTayid WMpoKi KaHanu [HTepHery. OmuH cepBep MIr maTu kaHai jao 16 I'0ir, a
CTBOpEHI po3poOHHMKamu cepBepHoro [I3 cucremm macmradbyBanus Origin-Edge
Jany 3MOTY CHOKIWHO OyayBaTH CHUCTEMH [IJIsi 0araTbOX THUCSY KOPUCTYBAdiB TIO
BCHOMY CBITY 3 MOXJIMBICTIO TeoonTumizaiii. B mepiox micias 2011 poky 1e
MPUBEPHYJIO yBary HalOUIbII MJIATIKOCTPOMOXKHOI 1HAYCTpIi CBITY — crmopTy. Lle
MIMTOBXHYJIO BUpOOHUKIB I3 BHOCKOHaNIOBAaTM CBOi MPOAYKTH 1 3HAYHO
MIJBUIIMIO KOHKYPEHIII0 Ha pUHKY. [[eski mpoekTH 3a3HaBalid 3aHenany, IeaKl —
HABMAKW, TUIBKK  PO3MOYMHAIM  CBil  po3BUTOK.  J[BomMa  HaAWOIBII
KOHKYPEHTHOCIPOMOXXKHUMH Ta (YHKIIOHAIbLHUMH MeJiacepBepaMu Ha TOM Yac
BusBmincss Wowza Media Server 1 Adobe Flash Media Server. Bouu cramm
craggaprom y BuOopi [13 i moOymoBu cHCTEM MacOBUX OHJIANH-TPAHCIAIIN
(6ibmze 10 THC. omHOYacHUX miakIr0YeHb). Kommanis Adobe Hamaranace po3poOuTu
MYJIbTH3aJa9HAA cepBep (B TOMY YHCII 1 7l OHJIAMH-1rop), a Wowza mana ByX4uy

cremjaiizaiiio, ska Oyna HampaBjieHa Ha MIATPUMKY MailkKe BCIX MPOTOKOJIB IS
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OHJIaWH-TpaHcsii (Tadn. 1.1) (e 3pobuno ii momymnsipHowo s noOyaosu IPTV 1
OTT-TV) Ta miarpuMKy BiCOTpPAHCHAIINA Maibke BciMa MPUCTpOsSMH (HABITh
ITPOBMMH TIPUCTABKAMH).

3 2014 poky koxeH 3 MeiacepBepiB 3aiiHAB cBoto Himry: Adobe Flash Media
Server — y cdepi onmaiiH-gonaTKiB Ta irop, Red5 — y cdepi 3B’s13Ky B pexumi
peanbHOro yacy (oHnaiH-koH(pepeHIii, Bigeo-uyatu), Wowza — y chepl OHIAH-

B1JIEOMOBJICHHS.

Tabmuus 1.1 — IigTpumka npotokomis pizauM 13 miis memaiacepBepin

MeniacepBep W
Flash Media Nimble Red5 Streamn
treaming
Server Streamer (open source) .
IpoToxoa Engine
HTTP
MPEG DASH ?
WebRTC B po3po0ri
RTSP
MMS
RTP
RTCP
UDP ?
TCP ?

RTMP



https://en.wikipedia.org/wiki/HTTP
https://en.wikipedia.org/wiki/Dynamic_Adaptive_Streaming_over_HTTP
https://en.wikipedia.org/wiki/WebRTC
https://en.wikipedia.org/wiki/Real_Time_Streaming_Protocol
https://en.wikipedia.org/wiki/Microsoft_Media_Services
https://en.wikipedia.org/wiki/Real-time_Transport_Protocol
https://en.wikipedia.org/wiki/RTCP
https://en.wikipedia.org/wiki/User_Datagram_Protocol
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[Tponosxenus tadm. 1.1

MeniacepBep W
Flash Media . Red5 owza
Nimble Streamer Streaming
Server (open source) Endi
IpoToko. ngine
MPEG TS He minTpumye [MinTpumye He migTpumye [TigTpumye
Real Data ? He nigrpumye I[TigTpumye He nigrpumye
Transport
Web sockets B po3zpobiii B po3pobui [ligTpumye He niaTpumye
HLS B po3po0i [TinTpumye ? [ligTpumye
SRTP B po3zpo6ui B po3pobui He migrpumye [MigTpumye

1.3 Orman moxumBoctel MemiacepBepHoi minatdgopmu NGINX RTMP

module, 1o ¢pyHKIIOHY€E Ha 0a31 yKpaiHO-TIOIBChKOI KOMIIaHii «Visionmark»

Ha mowatky 2012 poky mnepen kommaniero «Visionmark» cTosiia 3agada
HaJIAIITYBAaTU IUIaTGOpMy 3 MPOIMYCKHOIO 3AaTHICTIO 0 20 THUC. OJHOYACHHUX
neperisafie y HD-skocTi 3a skoMora MeHIl KOITH. B pe3ynbTari orisiay 1ICHyr0UMX
mwiatpopm  Oyno oOpaHe  OE3KOIITOBHE

Ha TOW dYac JOIIOBHEHHSI 10

posnosctoxeHoro HTTP-cepeepa NGINX — RTMP-monyns. IlpuBaGmitoBano y
LbOMY pILIEHHI T€, 110 el MPOEKT OyB HAIMMCAHUKN POCIHCHKOMOBHUM aBTOPOM 1 MaB
JTy>’K€ HEMOTaH1 Pe3yJIbTaTH 3 MPaIre3JaTHOCTI MiJl HAaBaHTAXEHHSAM. AJie BUXOMSUU 3
0e3komToBHOCTI 1boro 113, naBasiach B3HAKM BIJCYTHICTH MOCTIHHOI TEXHIYHOI
MIATPUMKH, TOSCHIOBAJIBHOI JIOKYMEHTAIlll, a TaKOX JyXe BaXKHM 1HCTPYMEHT
koH(irypaii. Bcio koHbirypaiiro HeoOXiAHO OyJI0 MUCATH y BUTJISAII TEKCTOBOTO
Gaiiny, micis 4oro mnepes3arnyckaTéd cepBep 1 MepeBipsATH Bce 3HOBY. Ha jqocsrHeHHs
MOCTABJICHOI METU OyJI0 BUTPAu€HO ONHM3BKO TPHOX MICSIIB TMOCTIMHUX TECTIB Ta
nigOupaHHs  KoHQIryparli,

mo Oyno O0OyMOBJEHE BIJICYTHICTIO JETajIbHOI

nokymeHTartii go I13.
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Toni nnardopma Oyna BcTaHOBJIEHA OJIpa3y Ha YOTUPHOX allapaTHUX CepBepax,
3 KaHaJaMH, 110 MaJid MPOIyCKHY 31aTHicTh 2 ['6itTn/c. CTpyKTypHa cxeMa CHCTeMHU

OHJIAWH-TPAHCIIALIN BUTIIsAIa1a TaK, sIK 300pakeHo Ha puc. 1.2.

MeniacepBep

Konyrounit
TPUCTPIH

Origin server
(NGINX RTMP module) @

‘nmu
Il

Edgel,2,3
(NGINX RTMP module)

Pucynok 1.2 — CTtpykTypHa cxema OHJaWH-TpaHCHsALiN Ha 0a3i miathopmu

NGINX RTMP module

Takoxx ofHI€I0 31 CJIA0KUX CTOpPIH I[LOTO pimieHHs Oyno Te, mo I3 Oyno
MoraHo ajganTtoBaHe 70 pobotu 3 HLS-npoTokonom, sikuii 3aBnsku kommanii Apple
CTaB OJHMM 3 HAWIMOUIMPEHIINUX MPOTOKOJIIB B cdepi OHIAMH-MOBIEHHS 1 3apa3
Maitke BUTICHUB TpoTokosl RTMP Ha nminsiHIn «cepBep - KiIi€HT». Takox st
peamizallii 31aBajiocsi 6 MPOCTUX 3aBAaHb Tpeda OyJIo MOCTIMHO MUCATH JOJATKOBI
CKPUINITM Ta BUTaJAyBaTH BJACHI pIIIEHHS HAa OCHOBI CTOPOHHIX HPOIYKTIB,
Hampukian, BukopuctanHs ytuaithu FFMPEG nana  Ttpancpeity (CTBOpeHHS
JEKUTBKOX TMOTOKIB HIKUOT SIKOCTI BiJi OCHOBHOTO, CIIPSIMOBaHE Ha KOPUCTYBAdiB 3i
CTaOKMMM KaHalamMu 3B’s3Ky). Ajie BapTO 3a3HAYUTH, IO Taka CUTyallis Oyjia He

Juie HeraTuBHO. barato yoro MoxkHa OyJio 3poOuTH OUTbIT (YHKIIOHATBHUM, HIK
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B ICHYIOUMX Ha TOM Yac BepcisX MeiacepBepiB iHImMX komrmaHid. Komu craio
3po3ymizo, mo NGINX RTMP module He BianoBigae cydacHUM BUMOTaM, a caMe: He
akicHo  miarpumye — HLS-mpotokon, He  103Bojsie  poOUTH  TpaBUIIbHE
nepecrpsiMyBaHHs TOTOKIB Ha momyisipHuid cepBic YouTube, He miaTpumye
MOXJIMBICTh TPAHCIAIT 3 MOOUIBHMX MPHUCTPOIB 1, 32 PaXyHOK HE JyXKe SKICHOT
CUCTEMHU TpPAHCKOAYBAHHSI Ta TpPAHCPEUTy, JHyxkKe Hee(EeKTUBHO BUKOPUCTOBYE
IPOLECOPHY TMOTYXKHICTh, OYyJIO MPUNHATE PIMICHHS IMEpPexXoay Ha OuIbIl THYYKY
MeniacepBepHy minatdopmy. [limcymoBytoun Buieckazane, ¢ynkmionan NGINX
RTMP module miarpumye nume asa nporokonu — RTMP 1 HLS, npu oMy octanHiii
— He Jye sKicHO. Takuil ctaH peuedl OyB AOMYCTUMHUU JAOCUTH JOBIO, ajieé BXKE B
2016 pomi 31 3pOCTaHHSAM BHMOT JO CHCTEMH OHJIAWH-MOBJIEHHS 1€ CTaJlo
HE3py4yHUM, a Bxke HanpukiHii 2016 — HemomycTUMuUM. 3pocTaHHS 00’ €MiB
TPaHCISIINA 1 HEMOXJIMBICTh OIEPATUBHOTO KEpyBaHHA HUMHU (30KpeMa, 3MIHU
HanpsMKIB TEpecnpsMyBaHHS IIOTOKIB 4YM KEPyBaHHS CHUCTEMOIO depe3 BeO-

1HTEepQeiic) npuMycriIn KomnaHito «Visionmarky» mrykatu BUXiz 3 i€l cUTyarli.
1.4  TexHi4uHI BAMOTH J0 HOBO1 IPOTPaMHOI 1aTHopmMu

BpaxoByroun iH(popMallito, BKazaHy B TMONEPEIHLOMY MIAPO3MIiii, a TaKOXK
Oepyuu [0 yBaru 3pocTaroul notpedu kommaHii «Visionmarky», Oyiaud 4YiITKO
chopMyIhOBaH1 TEXHIYHI BAMOTH JI0 HOBO1 MelacepPBEPHOI MIaTHOPMH.

[IpaBunpHO oOOpaHa 1 HajalITOBaHa IulaTgopMa T[OBHMHHA HE JIMILIE
MIHIMI3yBaTH 3aTPUMKY IIPH 30€peKeHH1 AKOCTi 300paxeHHs. BoHa moBUHHA:

1) 3a0e3nedyBaTu CTaOUIBHICTD Mepenavl (HaBiTh MPU BEIUKIN KUTBKOCTI
KIHIIEBUX KOPUCTYBayiB, 1110 nepesuiye 20 Tuc.);

2) MaTH BUCOKY BiIMOBOCTIHKICTh Mpy HaBaHTaxkeHHI — 99, 8%;

3) MaTH MOXJIMBICTh aBTOMATH3aIll JCIKMX TMPOIECIB (HAIPHUKIA,
nepecnpsiMmyBaHHs TOTokiB Ha YouTube 1 Facebook);

4) HAa PIBHUX YMOBax MIATPUMYBATH pi3HI MWIaTGoOpMU  KIHIIEBUX
NPUCTPOIB, Taki siK: MOOUIbHI mpuctpoi mia kepyBanHsm OC: 10S, Android,

Windows Tomo, 1K Ta Bci Opay3epu, mo BukopuctoBytoTh Ha [1K;
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5) 3aJI0BOJILHSITH HACTYIHI KpUTEpii O€3MeKu:

— MaTH MOXJIMBICTb KEpyBaTH JOCTYNIOM SIK JJIsi KOPHUCTYBadiB, SKi
BIIMPABJISIIOTH BIJICOMOTIK Y CUCTEMY, TaK 1 KEpyBaTH JOCTYIIOM JI0 ITOTOKY KiHIIEBUX
KOPHCTYBaYiB;

— MaTH MOKJIMBICTB MIAMUCAHHS MTOTOKY ITU(DPOBUM MiITHCOM;

— B1JIJTaBaTH TOTIK JIMIIIE TT1CJIA BBEJICHHS TTapOJIIO.

6) MaTd MOJIMBICTh KEpPyBaHHS CHCTEMOIO uepe3 web-iHTepdeiic, e
00OB’SI3KOBO TIOBMHHA BIJIOOpa)KaTUCS MO0 BUTPAYEHUX CHCTEMOIO PECYpCIB,
KUTBKOCTI KJIIEHTIB (BLIJIOMY 1 TTO KOKHOMY TTOTOKY 30KpeMa)

7) MaTd 1HCTPYMEHTH aHali3y, sKI JO3BOJSAIOTh OauuTH, IO SKUM
MIPOTOKOJIAM sIKa KUIbKICTh KOPUCTYBaui IMBUTHCS MOTIK B OKPEMHUIT MOMEHT 4acy

8) MaTl MOXJIMBICTh TPAHCKOJIYyBaTH Ta POOUTH TPAHCPEUT BXIJAHOTO
MOTOKY B PEXKHUMI peaIbHOTO Yacy;

9) MaTH MO>JIMBICTh MPUMMATH BX1IHUN MOTIK HE TUIBKU 32 TEXHOJIOTIEI0
PUSH, ane i1 3a PULL-TexHosOri€l0, TOOTO KOJIM CEpBEp IHILIIOE 3’€THAHHA 3
MPUCTPOEM, SIKHA € JIKEPEIOM BIJEONMOTOKY 1 CaMOCTIHHO 3a0upae TOTIK 3
MPUCTPOIO, IKUI HE Ma€ MOXJIMBOCTI BIANPABIIATH MOTOKU HAa Me/lacepBeEpH;

10) MOXJMBICTH PO3rOPTAaHHS CHUCTEMH Ta ii MacmTaOyBaHHS 3a PaxyHOK
Cloud-rexnoimoriii;

11) wmaru HaWMEHIIy 4YacoBy 3aTPUMKy, [0 BHHUKA€E TiJ  Yac
TPAaHCMYKCUHTY (TIepernaKkyBaHHA TAaKeTIB Yy TUMYacoBy Gopmy uisl mnepeaadi

KIHIIEBOMY KOPUCTYBaY€eBl).
1.5 BHCHOBKHU JI0 IEPIIOTO PO3ALTY

bepyuu 10 yBaru Bce BulllecKa3zaHe, MOXXHA 3p0OUTH BUCHOBOK:

1 Jlanmror mepemadi Bigeo i Yac OHJAWH-TPAHCIAILIN CXEMaTHYHO
MOXHa MOJIIMTH Ha 6 eTamiB: 3WOMKY, KOAYBaHHS BIJIEOCUTHAIy, Mepeaady Bij
KOJIyIOUOT0 TPHUCTPOIO JI0 MeJiacepBepa, mepenady BiJ MeiacepBepa 10 KII€HTa,
JNEKOJyBaHHSI Ta BIOOpaK€HHsI Ha MPUCTPOi KopucTyBaya. Hailbinbina 3atpumka

TPaAHCJIALIT BIICOCUTHATY BUHUKAE HA JUISHIN «KOJYIHOUHMM MPUCTPI — MeiacepBep
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— nexonaepy». OHaK BIUIMHYTHM Ha Hel MOJKHA JIMINE HAa €Tall MPOXOJKEHHS depes3
MeziacepBep, JA€  BIJCONMOTIK MPOXOAUTH  MPOLENYpPY TPAHCMYKCHHTY  —
nepernakyBaHHs MaKeTiB JaHUX 3 OJIHOTO MPOTOKOIY B iHIKN. Takok MIHIMI3yBaTH
3aTPUMKY Ha I AUISHII MOKHAa BHOOPOM IIBHJKOTO, aje HaIIiHOTO MPOTOKOIY
nepenayi. Takum € npotokos RTMP. Came ioro BapTo BUKOPHUCTOBYBATH Ha €Tarll
nepeadi BiJICOCUTHATY BiJl KOJYIOUOTO MPUCTPOIO JI0 MeiacepBepa.

2 Po3BuTOK cucTeM oHIIaH-MOBIIEHHS po3nodyaBcs y 2005 porri 3 BUX0Ody
penizy apyroi Bepcii meniacepepy Adobe Flash Media Server. JIBoma poxamwu
nizHime —y 2007 poii — BUWIIOB MEPIIM peiti3 He MeHIl skicHoro I13 Bix kommnaHii
«Wowza» — Wowza Media Server. Lli a81 muiargopmu aist meaiacepBepiB MPOTITOM
0aratb0X pOKIB Majii MEPIIICTh HA PUHKY 1 Oy OCHOBHHUMH KOHKYPEHTaMHU B IliH
rany3i. Kommnaniss Adobe Hamaranace po3poOUTH MyJbTU3aJauyHUN cepBep (B T.4. 1
JUTsL OHJTAMH-1rop), a Wowza Malia By>Kuy clieliaii3allito, HalpaBJieHy Ha MIATPUMKY
Maike BCIX MPOTOKOJIB Ta MIATPUMKY BIACOTPAHCIAIIN MalkKe BCIMA MPUCTPOSIMH.
B pesynbrari 3 2014 poky Hilly OHJIAHH-MOBJIEHHS Ha PHHKY MeJiacepBepiB
3aifHsuIa JApyra Komrmadis, Tonl sk Adobe cmpsiMyBajma yBary Ha CTBOPEHHS
MeJllacepBepiB NIl OHJIAWH-OJATKIB Ta irop. OCKUIbKM JaHa JMIUIOMHA PoOOoTa
CTOCY€EThCSI MOJIEpHI3allli CUCTEMU OHJIAMH-MOBJIECHHS, ToAabIIKi po3risg 113 Bixa
komrianii Adobe, 110 crienianizy€eTbCs Ha CTOPOHHINA TEMaTHIll, MOYKHA OMYyCTHUTH.

3 @OyHKIIOHAT KOJUIIHBOI MeniacepBepHoi miargopmu NGINX RTMP
module, Ha sKiii 6a3zyBanach CMCTEMa OHJIAMH-TPAHCIAIINA TOCHTIIKYBAHOT KOMITaHi1
«Visionmark», migrpumyBana jauiie aBa nporokoad — RTMP 1 HLS, npu yomy
OCTaHHINA — HE AYyKe sKICHO. Takuii cTaH pedeit OyB TOMYCTUMHI TOCUTH JOBTO, aje
Hampukiami 2016 poxky 3poctaHHs 00’€MIB TpaHCHAMIA 1 HEMOXJIHMBICTH
OIIEPAaTUBHOTO KEPyBaHHS HUMHU MPUMYCHIN TEJIEKOMYHIKAIIHY KOMITAHIFO ITyKaTH
OUTBIII THYYKE TIpOrpaMHE pIlIeHHS s wmediacepepy. [ns mporo y maHii
JTUTIIOMHIN po6oTi Oysio chopmoBano 11 TeXHIYHMX BUMOT 70 HOBOI MeJliacepBEPHOT
matgopmu. HallG11b111 BATOMUMU CEpel HUX €:

— HaliMEHIIIa YacoBa 3aTPUMKA, 1110 BUHUKAE IT1]T 4aC TPAHCMYKCHHTY;

— BHCOKa B1JIMOBOCTIMKICTh IIpU HaBaHTaxeHH1 — 99, 8%;
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— MO>KJIUBICTH aBToMaru3arii EIKUX IPOIIECiB (30kpema,
nepecnpsiMyBaHHs oToKiB Ha YouTube i Facebook);

— BIJIMOBIHICTD KPUTEPISIM O€3MEKH;

- MO>KJIMUBICTh PO3TOPTaHHS CUCTEMH Ta ii MacmTaOyBaHHS 3a PaxyHOK
Cloud-texHouoriii;

— MIATPUMKA OUTBIIIOCTI MPOTOKOJIIB Mepeiayl.

Jdnsa  Boasoi  MopepHi3amii  CUCTEMH — OHJIAWH-TPAHCHAIIN — KOMIaHii
«Visionmark» HE0OX1HO BIJMOBICTH Ha HACTYIHI MUTAHHS:

1 Axi mepiacepBepHi IUIATGPOPMHU Cepell 3alpONOHOBAHMX HA PHHKY
3aJI0BOJIBHSAIOTH TEXHIYHUM BHMOTraM KOMIIaHII?

2 Axwuii Baromuit ¢aktop BIUIMHE Ha BUOIp KoHKpeTHOro 13 y pasi, koiu
JeKUIbKa IIaT(GOpPM MOBHICTIO BIANOBIIAI0Th BCTAHOBJICHUM BUMOTaM?

3 Sk npaBUIIbHO HAJIAMITYBATH 1 MPOTECTYBATH CUCTEMY?

4 Sxi momatkoBi (GYHKINT MOKHA BTUIMTH Ha 0a3i HOBOI IiaThopMH s

OCYYAaCHEHHS CUCTEMU?
1.6 IToctanoBka 3agaui

['onoBHOO MeTor0 pgaHoi poOOTHM € MiHIMIZAIlS 3aTPUMKH  mepenadi
BIJICONOTOKY MpHU 30€peKeHH1 SIKOCTI 300pakeHHs. JlpyropsiiHa MeTa MOJsrae y
CTBOpEHHI Ha 0a3l HOBOI MIaTGOPMH JJIsi MeIilacepBepy MOMIMBOCTI aBTOMATH3AIlli
NEeSKUX MPOIECiB, MIATPUMKU MEpECHpsIMyBaHHS MOTOKIB Ha MOMYJSPHI OHJIAMH-
matgopmu, 30kpeMa YouTube 1 Facebook.

JI1s1 11b0T0 HEOOX1JHO BUKOHATH HACTYITHI 3a/1a4i:

1 Cepen momuMpeHHX MediacepBepHUX IUIaTGopM oOpaTh Taki, IO
3aI0BOJILHAIOTH TEXHIYHHUM BUMOraM Kommanii « Visionmarky.

2 BusHaunTu 3aTpUMKY TPAaHCMYKCUHTY JJI KOXKHOI 00paHoi miatdopmu.

3 Jns  mopaepHizamii  cucTeMHM OHJaMH-TpaHcnsuid  obpatu 113 3
HAMMEHIIIOK 3aTPUMKOIO.

4 HanamtyBatu 1 nmpotectyBatu oOpany miathopmy.

3) 3BECTH 3aTPUMKY J0 MIHIMYMY.
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6 Ha 6a3i APl ctBoputu mnporpamHe AOMOBHEHHS [JIsi aBTOMAaTH3aIlil
IpOIECiB KepyBaHHS IIATGOPMOIO Ta TMEpecHpsIMyBaHHSA TOTOKIB Ha MOIMYJSIPHI
onnaH-tutatrdopmu YouTube 1 Facebook.

7 Ha 6a3i APl po3pobutu momatkoBuil (YyHKIIOHAJN, SKAW O3BOJIE
IHTETpyBaTH B CUCTEMY OHJIAH-TPAHCIIAIIN KOMIIOHEHT pay-Per-view, po3po0icHHi
CTOPOHHIMH IIPOrpaMiCTaMH.

8 JlocniauTy opraHi3aiiio OHIAWH-TPAHCIIAIIN 3 KpyTOBUM orysiaoM y 360

IpajayciB.
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PO3AUI 2. CIIEHIAJIbBHA YHACTUHA

2.1  Awnani3 3alponoHOBAaHUX HA PUHKY PillleHb

HuHi icHye nexinbka OCHOBHUX MOIIMPEHUX MeiacepBepiB:

— Adobe Flash Media Server (rmatHumif);

— Wowza Media Server (¢ 2014 roma Wowza Streaming Engine)
(mtatHUi);

— Helix Universal Server,

— Nimble Streamer (0€3KOIITOBHU);

— Moment Video Server.

Cepen 3anpornoHoBaHux Ha puHKY [I3 pillleHb TEXHIYHUM BUMOTaM, BKa3aHUM
y migpo3aun 1.4, BIANOBIOAOTH onpa3zy 1B1 MediacepBepHi miargopmu: Nimble
Streamer 1 Wowza Streaming Engine. Ockifibku Ha BUOip Memia-miiaTdhopMu Baromo
BIUIMBA€E 3aTPUMKa IPOXOHKEHHSI BIJEOMOTOKY 4epe3 MeaiacepBep, Oysio mpuiHsTe
pIIICHHS BU3HAYUTH 3aTPUMKY Ha WX JBOX IIATGOPMax eMITIPUIHAM MIITXOM.

BpaxoByroun indopmariito, HaBegeHy B yHKTI 1.1.1, Oynu BuaIeH1 eTanu, Ha
AK1 MpU MOOYI0BI TEIIEKOMYHIKAIIHHOT CUCTEMHU Tepeayl Bieo B peajJbHOMY 4aci
BIUIMHYTH Mailke HEMOKIMBO. IXHili BHOIp OOYMOBIEHHH MOXKIHBOCTAMH,
HEOOX1ITHUMHU B CydacHOMY TejeOadeHHI. Tak caMo 11e CTOCY€EThCS Mepexki mepeaadi
BijieonoToKy. IIBuakicTh Ta 3aTpUMKa Ha IIbOMY €Tall BU3HAYAIOThCs 00JIaHAHHAM
Ta KITBKICTIO [HTEepHET-npoBaiepiB, sIK1 3ajisHI B JIAaHIIO31 TIepeiadl BiACOMOTOKY
BiJl KOJIYIOYOr0 TPUCTPOIO JO  KIHIEBOIO  KOpPUCTyBada depe3  BCIO
TEJIeKOMYHIKalliiiHy cucTteMy. Buxomsum 3 1poro, TeCTyBaHHsS 3aTpUMKU Oyiu
MPOBEICHI B MEXax MEpexl OJHOTO TMpoBaWaepa, J€ pO3TalloBaHI KOMYIOUWN
NPUCTPIA, MeniacepBep 1 KIHILIEBI KIIEHTU. B SKOCTI KOAYIOUOTO MPUCTPOIO OyB
BUKOPUCTaHUU nporpaMHo-anapaTHui  KoMiieke VMiX, SKuid Majlo 4YuM
MOCTYIAETHCS arapaTHUM KOJEpaM 3a TPUBAJICTIO 3aTPUMKH 1 SIKICTIO B1JICOTIOTOKY.
OTxe, BpaxOBYIOUH, IO MU JOCITAEMO CTAJIUX XapaKTEPUCTHK Ha eTami KOAYBaHHS,
JEKOJyBaHHS 1 Mepefadl JTaHWX, HaM BIACThCA BU3HAYUTH PEAbHY 3aTPUMKY (HA

eTarni NepernaKyBaHHs MAaKeTiB) TOrO YU 1HIIOTO MeI1acepBepy.
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EmMmipuune ¢ikcyBaHHS 3aTpUMKH OHJIAWH-TPAHCIALIN Ha 0a31 KOXHOI 3
m1aThopM BHUKOHAHE METOJOM OJHOYACHOI (hiKcallii MOYaTKOBOTO BiJe0 Ha eTari
3MOMKH Ta KiHIIEBOTO BiJIcO, TPAHCIHOBAHOTO Ha BeO-caiiT. J[ns 1ipboro Ha OAWMH 3
cepBepiB, Ha skux mparoBaio koiumrHe [13 xommanii — NGINX RTMP module,
BTaHOBJIEHI MpoOHiI Oe3komToBHI Bepcii miuatdopm Nimble Streamer 1 Wowza
Streaming Engine. YacoBa pi3HMIISI B TMporpaBaHHI KOHKPETHUX 300pa)K€Hb

BHUMIPIOBaNIaCh CEKyHI0MipoM (puc. 2.1 1 puc. 2.2).
2.1.1 Ornaa mnatdhopmu Wowza Streaming Engine

Jlanuii cepBep Mae BChOTO Bl Bepcii MPOJYKTY: OJIHA — OE3KOIITOBHA, IO
JI03BOJIIE OJHOYAcHE MiakiatoueHHs 10 KiIi€eHTiB, Apyra — KOMepiliiiHa Bepcisa 0e3
Oyab-sikuXx ooMexxeHb. OcTaHHs Bepcis MpoaykTy — e Wowza Streaming Engine. Ha
BiMiHHY BiJ Adobe Media Server, Wowza mMae miaTpuMKy HpPOTOKOJIIB MOBJICHHS
RTP/RTSP, 1110 € 3Ha4HOIO MepeBaror0 B 0araTb0X MpOeKTax.

Takox g0 OCHOBHMX mepeBar 1 (yHKIH MemiacepBepa Wowza MOHa
BIJTHECTH:

— TpaHCJALIIO live-MoTOKIB B peXuMi peanbHOro yacy B (popmati H.264 3
MOKJIMBICTIO TPOTpPaBaHHS Ha BCIX MOMYJIAPHUX MPHUCTPOSAX 1 IIIEEPAX, IO
HiATPUMYIOTh OIWH 3 HacTymHux mnportokonis: RTMP, HDS, HLS, Smooth
Streaming;

— aganTUBHUN OITpelT s live-moTOKIB, peayli30oBaHU 3a JIOMOMOTOIO
moxayiis Transcoder AddOn abo 3a 101IOMOror0 CTOPOHHIX JTOAATKIB,;

— MO>KJIMBICTh HAaKJIQJIaHHS JIOTOTUITY (KapTUHKH) Ha BIJCOMOTIK, IO
TPAHCIIOETHCS, 32 TonoMoror moayist Transcoder AddOn;

_ nepeMoTKy kuBux moTokiB (DVR);

3amuc live-moTokiB Ha cepep y dopmari *.mp4 um *.flv; 3anucani
(aiinm, MOKHA TPOrpaBaTH SIK BIJIEO 32 3alUTOM;
— po0OTy 3 IUICHIUCTAMU - TPaHCIAIIA live-moToKiB 1 BuacodailliB 1o

IJICUIINACTY,
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— TPaHCJISIII0 BUACOMOTOKIB 3 [P-kamep 3 MOKIIMBICTIO 3aMKCy MMOTOKY Ha
memiacepBep Wowza y hopmati *.mp4 a6o *.flv;

— MITPUMKY CYOTUTPIB JJis live-TpaHCHsIii 1 111 BJIEO 32 3aIIUTOM;

— HOiATPUMKY BHOOpY OJIHIET 3 JEKUIBKOX 3BYKOBHUX JOPLKOK (Tparfoe
JIUIIE JJTs1 B1JIEO 32 3aITUTOM);

— MIJITPUMKY TEXHOJIOT1i aJalTUBHOTO OITPEUTY JIJIs B1JICO 3a 3alUTOM;

— MOXKJIMBICTh IHM(PYBaHHS BIJCOMOTOKY, a TAaKOXX BHKOPHUCTAHHI
pI3HOMaHITHUX cTOpOoHHIX DRM-cucrtem 715 3aXUCTY BiJICOKOHTEHTA;

— oOCIIyrOBYBaHHSI PI3HOMAHITHUX JOJIaTKIB, HAMpUKIaaA, Bijeouary, i
IHIIMX MYJIbTUMEIIMHUX 1HTEPaKTUBHHUX JOJATKIB, SIKI PO3POOJICHI CIEUIATBbHO Iij1
meniacepBep Wowza;

— 3anuc 3 BeO-kamep, [P-kamep Bimeo Ha cepBep y gopmari *.mp4 um
* flv; 3anucani (aiiau MOKHA MPOTpaBaTH SIK BIJCO 3a 3aITUTOM.

Wowza Streaming Engine TiHO neMOHCTpye cebe, K KOMEepIiifHe pilleHHs
JUIs. TPAHCIHALINA HaXWBO U JJISI BiICO 3a 3amUTOM. TakoXX ICHYE MOKJIIUBICTh
CaMOCTIIHO CTBOPIOBATH J0JATKOBHUM (PYHKIIIOHAT CEPBEPY 3a JIOMIOMOTOI0 HAJIAaHOTO
po3pooHukamu API.

Tum yacom BHpIIATBHUN KpUTEpIA — 3aTPUMKA TPAHCMYKCHHTY ISl JAHOT

wiatdopmu — craHoBuTh 1,475 ¢ (puc. 2.1).

Pucynok 2.1 - 3arpumka TpaHcmykcuHry miatgopmu Wowza Streaming
Engine
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2.1.2 Ornsp nnatdopmu Nimble Streamer

Jlanuii cepBep € OE3KOIMITOBHMM, aje Taki cepBicu, sk Web-iHTepderic
kepyBaHHa (WMS-naHenb) 1 TPaHCKOJIHT, $IKI € OJHUMHU 3 HaWBaKIUBIIIUX,
JOCTyIHI Juiie B opeHay. [lpu dyomy Oe3komToBHy Bepcito WMS-panel moxna
3aCTOCOBYBATH Y ABaAUATHACHHUNA TepMmiH. [lo cyTi, nanuil Meniacepsep MiATPUMYE
Takuil camui QpyHkuioHan, sik 1 Wowza Streaming Engine, ane iioro xoHdiryparis
6e3 muatHoi WMS-naneni — maii>ke HEMOXJIHMBA, 1[0 HETAaTUBHO BIIMBAa€ Ha BUOIp
[HOTO MPOTPAMHOTO PIlIEHHS MpU MOOYAOBI CUCTEM OHJIAWH-TpaHCHAIIN. Takox
BapTO 3a3HA4YUTH, 10 KommaHis-BUpoOHUK Nimble Streamer OOO “Codraemym»
po3Ioyalia CBOI JISUIBHICTh 1 HaOysa Baru TOMYy, 1110 MKcalia aJbTePHATUBHY NaHEb
koH(pirypamiit 1o Wowza Media Server, a npoaykt Nimble Streamer sik camocTiiiHy
maTgpopMy moyasa npocyBaTH OJU3bKO TPbOX POKIB TOMY.

3aTpuMka TpaHcMyKcuHry aJist Nimble Streamer ckianae 1,756 ¢ (puc. 2.2).

Pucynox 2.2 — 3arpumka TpancmykcuHry miatdopmu Nimble Streamer
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2.1.3 OO6panns mnatdopmu

Bumipsina 3aTpuMKka Ha mepenakyBaHHS MAKeTiB KOPOTILIA MPU BUKOPHCTAHHI
mwiatpopmu Wowza Streaming Engine (pi3uunsg 3 Nimble Streamer cranoButh 281
Mc). Buxoasiuu 3 Toro, o 3arpumka 10 500 Mc € HecyTTeBOIO, Ha BUOIp Tu1aTGopMu
3Me01TBIIOT0 BIUTMHYJIM YMOBH JIiIleH3yBaHHS 000x cucteM. Ockinmbku Nimble
Streamer 3 WMS-panel He MoxyTb OyTH nepenaHi Ha OanaHC KOMIIaHIi, a JOCTYIIHI
TUIBKY 32 MIAMHUCKOIO (B OpeHIy), OyJo MpUiHATE pillIeHHA BUKOpUCTaHHS Wowza
Streaming Engine Ta mokynku ojHiei minensii piBHs Perpetual mns monepuizarii
TEJIEKOMYHIKalIHHOT CUCTEMH OHJIAH-TPaHCIALIN, IO MPAIIOE B PEXKUMI PEaJIbHOTO
yacy. A g BUpIIEHHA MpoOJeM 3 MIKOBUM HAaBaHTAKEHHSIM OOpaHi [0
BUKOPHUCTAaHHS cepBepHI mnoTyxHocTi Wowza Streaming Cloud. Lle no3sommio
3MEHIIUTH KUIbKICTh anapaTHUX CEPBEPIB 3 HOTUPHOX O OAHOTO, TOMY CTPYKTypHa

cXeMa CUCTeMH TeIep BUTJISIIA€E TaK, sIKk 300pakeHo Ha puc. 2.3:

Meniacepsep

Wowza Streaming
Cloud

Komyroumii
TIPUCTPIN 0

Origin server
(Wowza Streaming Engine)

¥ ] ..,)
o § &

Kamepa «360° »

YouTube

Facebook

Android

Pucynox 2.3 - CrpykTypHa cXema CHCTEMHU OHJIAWH-TPAHCISIN Ticas ii

MOJIEepHIi3ali
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2.2 HanamryBaHHsa MeniacepBepy Ha 0aszi miatdopmu Wowza Streaming

Engine

HanamryBanns wmemiacepepy Wowza Streaming Engine ckinamaerbes 3
YOTHUPHOX €TalliB:

— BCTAHOBJICHHS 1 0a30Be HanamrTyBaHHs [13;

— HaJaITyBaHHsS MPUUOMY BIJIEONOTOKY 3a mpotokosioM RTMP 1 #oro
petpancisii 3a mpotokoiamu RTMP u HLS;

— HaJallTyBaHHS  BEO-CTOPIHKM 3  IUIGEPOM  JUISI  BITOOpaKeHHS
BijieonoToky Ha tuiargopmax Windows (mpotokon RTMP), i10S (mporokon HLS),
Android (mpotoxon HLS);

— MOHITOPUHTY CHUCTEMHU 3a mapamerpamu 3aBaHtaxkeHocti LI Ta
omeparlifiHol maMm’sTi Ha MpeaMET BIAMOBOCTIMKOCTI Ta JOILIIBHOTO BUKOPHUCTaHHS
pecypciB.

[lepunii Kpok — €JIEMEHTApHUM, TOXK MEPEUIEMO OJ[pa3y A0 APYroro.
2.2.1 HanamryBaHHS NPUIOMY 1 pETPAHCIISIIT BiIEOIOTOKY

Ha 0a3i mparmorouoro cepsepy, BHUKOpUCTOBYroun Web-iHTepdeiic, skuit
BKJIFOUEHO JI0 MPOTrPaMHOIo MakKeTy, HAJAMITYEMO €K3eMILUIIp JOJATKy JUIsl IpUiioMy
notoky Bif kiieHta kommnanii TOB «IlpuBar Th [Iuinpo — «9 kanam». CrouaTky
obupaemo Tun noxarky Live — Single Server or origin (puc. 2.4). Came 1ei tun
BUKOPUCTOBYETBCS JJIsi TIepeladl MpsSIMUX TOTOKIB JI0 KOPHUCTYyBadiB (OJHOTO
cepBepa) abo IS mepeadi mpsSMUX MOTOKIB HA 1HII CEPBEPU, 10 BUKOPUCTOBYIOTh
nporpamae 3ade3neuennss Wowza Media Server abo Wowza Streaming Engine, 1106
MaciTabyBaTu IOCTaBKY KOHTEHTY BEJIMKIM KUIbKOCTI KopucTyBayiB. HatoMicTs TN
nogatky Live Edge BUKOpUCTOBYETBCS JJIsl JOCTaBKH MPSIMHX IOTOKIB JIO
KopucTtyBayiB (depe3 exauuuii cepsep), a tun Live HTTP Origin — mis mepenadi
OpsIMUX MOTOKIB 10 1H(MpacTpykTypu keuryBanHs HTTP 3a nomomororwo mpoTokoiB
HTTP mnotokoBoro mepenaBanus (MPEG-DASH, Apple HLS, Adobe HDS, and

Microsoft Smooth Streaming).
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y Wowza Streaming Engine

EXTErsN A Appication

SELECTRD APFLCATION Select an Application Type. N
VE APPLICATIONS
. () Vides On Damand
' ™Lve aved
VOO APPLICE TIoN SAge senver or ogn Snge sorver
z ™ Live Edgs £ VOD Edige
W Live HTTR Qngin £VOD HTTP Orgin
Oogm 1or non. Viowza edges Ongn for non \Womza edpes

Pucynox 2.4 — OOpaHHs TUITY 10AaTKy

B nactynHoMy niamoroBoMy BikHI (puc. 2.5) BBOJMMO 1M’sl €KCEMIULIPY — B

HAILIOMY BUIIAAKY 9tv.

New Application

' - Rgures Selg

Pucynox 2.5 — Ha3Ba nompatky

Jlam obupaemMo POTOKOIM BUXITHUX MOTOKIB, 3 SKUMHU Oyze MpaIffoBaTH HaIll
eK3eMIUIsIp, Ta IHUI MmapaMeTpu ek3eMmiuisipy (puc. 2.6). 3okpema, oOHpaeMo BCi
MOXJIMBI TPOTOKOJIM, HE BMHMKAEMO 3alKC Ta JUIIAEMO 1HIN HAJAIITyBaHHS 3a

3aMOBYYBaHHSsIM.
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2psécyton Descngscn

Streameng Fite Directory

Torec TI5ton STurces

Maxrrom Comrectors

Pucynox 2.6 — OOpaHHs IPOTOKOJIIB BUX1THUX ITOTOKIB

Hactymuuii kxpok (puc. 2.7) — oOpaHHs mapaMeTpiB O€3MeKH IS eK3eMILIPY,
a caMe mapoiro Ha ayreHTU(ikaiio, mo0 ybOe3neuuTu cebe Bil NpUHOMY

HECaHKI[IOHOBAHUX MOTOKIB Ta BTPYYaHHS B MOTIK KJIIEHTA.

” Wowza Steaming Engne ® o S sevve ' p
. o l‘TA\' 1 .

9tv > Source Security

RTMF Scerces
RTAP Sosrces
Chert Resmicsons

Dupcoe Sreare Navee

Pucynox 2.7 — O6panHus napameTpiB 6e3meKu
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2.2.2 MiHiMizallisi 3aTPUMKHU 1 «TOHKE» HAJIAIITYBaHHS TIaTHopMuU

HactymuuM kpokom Oyne «TOHKE» HaNAIITyBaHHS IUIATGOPMHU Yy PO3ALIL
Performance Tuning. OnHuM 3 HaWTOJOBHINIMX Ha I[bOMY €Talll € HaJallTyBaHHS
napaMeTpiB 3amycKy Java, Ha skux mpariroe miardopma (puc. 2.8).

Java Heap — me obnacte mam'saTi, B sAKii 00'€ekTH, CTBOpeHI B Kiaci Java,
3HAXOAAThCS MiJ Yac BUKOHaHHsA mnporpamu. Konum npana mporpama 3akiHUYye
BUKOPUCTaHHA 00'€KkTa, KOJEKTOp cMITTsS Java moBeprae mam'ste y Java heap,
[Iporpamue 3ab6e3neueHHss Wowza Streaming Engine MicTUTh J€KiJIbKa BaplaHTIB
30upanus cMmitts (GC).

Bapro 3ayBakutu, 1m0 3a 3aMOBYYBAHHSM CEPBEP BHUKOPHUCTOBYE IMapameTp
po3Mipy Java Heap miis piBHSA po3poOKH, SKUN MIAXOAUTH JJIS CEPEIOBUIL PO3POOKH
JOJIaTKIB, aje MOBUHEH OYTH 3MIHEHHUM, SKIIO HEOOXI1IHO PO3TOPHYTH CEpPBEpP ¥y
BUPOOHUYMX CEPEIOBUINAX, € BIH MOXKE HIMPOKO BHKOPHCTOBYBATH MaM'siTh IpU
3HAYHOMY 3aBaHTaxeHHI. Hemocrathiii mnapamerp posmipy Java Heap Moxe
MPU3BECTH 10 MIOMUJIKH cepBepa pu BUHATLI Java 3a BUHIATKOM «OutOfMemory».

Posmipu Java Heap:

1 PiBenr po3Butky. BcranoBmioe posmip Java Heap mo 3amanoro
3HAUEHHSA, AK€ MIIXOOUTh IS CepeoBUI po3poOKM aonaTkiB. lle HamamtyBaHHS
po3Mmipy Java Heap Huxkye, HIK PEKOMEHIOBAHO [JIi MENIacepBEPIB y BEIHKUX
o0csirax BUpOOHUYOTO CEPEIOBUINA, SIK1 3a3BUYal CUJIBHO 3aBAHTAXKYIOThCHI.

2 PiBenr BupoOHuIITBa. Bcranosmoe po3mip Java Heap mo 3amaHoro
3HAYEHHS, SKE MJAXOAUTH JIJI1 BUKOPUCTAHHS Y BUPOOHUIITBI.

3 KopucryBaipkuii piBeHb. J[03BoJisie BBECTH 1HIWBIAYyallbHE 3HAUYCHHS
po3mipy Java Heap mix 512 1 10240 merabaiitamu.

Haxanb, cTpoky 3 yciMa HajamTyBaHHIMH Java HE MOXHA MPEACTABIATH JO
IIMPOKOTO 3arajiy, aJKe BOHA CKJIaJa€ KOPHOpaTHUBHY TAEMHHIIO KOMITaHii

«Visionmark».
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Performance Tuning > Java Settings

Java Heap Siae
Frocuscton e

Java Gartizge Cotecton Settingy
1 (GATADS PR LT e (rAcoT g

Pucynox 2.8 — HamamryBanHs mapamMeTpiB 3amycKy Java

Takoxx Ha mapamMeTpu 3aTPUMKH BIUIMBA€ PO3MIp KemI-maMm’sTi Ta i
HaNamTyBaHHA. SIK BUAHO 3 pHuC. 2.9, MU MaeMoO 2 mapameTpu: OJIWH BIUIMBAE Ha
KUTBKICTh BXIJHUX JaHUX, sIKI TPUMAIOThCS B KEIIIl, a IPYTUM - Ha KUJTbKICTh KTy JIIs

BUX1JHUX MOTOKIB.

V Wowza Streaming Engine

ver ‘ & Applications ~

- Performance Tuning > Media Cache Tuning

e
'
Server Setup

Server Monitoring Hide Help »
Virtual Host Setup m

Writer Thread Pool
Set automatically to: 24 threads

Virtual Host Monitoring

Transcoder
Media Cache Readahead Thread Pool
Set automatically to: 24 threads
Users
Maximum Pending Write Request Size

Seurce Authentication Set automatically to: 1000 MB

Performance Tuning ~ ¥ . -
- Maximum Pending Readahead Request Size

Java Settings Set automatically to: 500 MB

Server Thread Pools

Virtual Host Processors

Pucynox 2.9 — HamamryBaHHS Kelry cepBepa
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OckiTbKM HAc IIKaBUTh Ha JaHOMY CepBepl HE KUIbKICTh MiAKIIOYECHb, a
MIBUIKICTh TIepeaadi JaHUX, Il KeIll 3MEHIICHI y BIAMOBIAHOCTI A0 Ii€i BUMOTH -
1000 Ta 500 Mbit. Lle o3Hauae, 1110 BXiAH1 TOTOKH MTOYHYTh KEIIYBATHUCS, SKIIO TXHIM
3aranbHud Tpadix nepesunuth 1 I'bit. [Ipu npomy yactuna kopuctyBauiB (abo Bcl
KOPHCTYBaul IPH HOPMaJbHOMY HAaBaHTa)KCHH1) MPUHMATHME BiJICOMOTIK B PEXKUMI
pealbHOT0 Yacy 3 MIHIMaJIbHOIO 3aTpuMKOIO (1,5¢) 6e3 BTpaTu SKOCTI, a pemiTa - i3

3aIi3HeHHsIM, aje 31 30epexenHsM HD-sxocri.

2.2.3 HamamtyBaHHS BEO-CTOPIHKM 3  IUIGEPOM I BIIOOpakeHHS

BIJICONIOTOKY Ha Pi13HUX MaTopmax

CTBOpEHHS IJICEpa IS MEPErIIAy OHIAMH-TPAHCISIIN € He Ay)Ke CKIaJIHUM.
VY naniit IMIUIOMHIN poOOTI BOHO BHMKOHaHe Ha O6a3i Wowza Player Builder, ne Oymu

BBEJ/ICHI JIaHi ITOTOKY 1 BUKOHaHa nepeBipka (puc. 2.10).

ol e Wows »  Minkoe » W Ko # LOAMIC » kL med x (Lmertes Eivess s Bl Bac s BI08IC % K] Ve« By Goog o« () e
D Not Secun  playerwowza Com)unbulde
¥~ .
v/» _ Wowza Player Builder
w
'ir,’-" Configure a player you can embed in your webpago
“
Stream Source Information T Update Praview (3et Embed Code

Choose your Scense ey

PLAY 1 200008 500000 300000 0000 ADFYE

Stream source (MLS) (requied)
M2 116 226 81 11835 out/Shwplayietn3uB

Tithe

Description

This m ) sutho-onty stream

Sixe
© Widescreen

Fespcraive (169

M sicth 3
Sandard

Custom

Player Options

Pucynok 2.10 — ba3zoBe HanmamTyBaHHs Iuieepa Il MEPETJsALy OHJIANH-

TPaHCIIAIII
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HartucuyBmm Get oTpumyeMo KOJ, KM KJITIEHT MOXKE IHTETPYBAaTH Ha CBId

caiir (puc. 2.11).

Wowza Player Embed Code

Use the ilowing code examples to embed Wowan Plinser in your waboage.

1, 48 Includes (place n e HEAD section)

<script types“text/javescript” src="//player.vosaa, con/player/latest/vovzaplayer min, js"»</scripts

2. Crmate an HTML slament to contain your video (place i e BODY section}
wdiv Md="playerEloment™ atylos"widthi1Die; height:0; padding:0 6 55.25% "s</div»

3. Embed the Wowza Playor (paco after the HTML pode hom £2)

<script type="text/jsvescript'>
WowraPlayer,createl ‘playerticeent ',

“License” | "PLAY1-00PS-0 MG -GadeR-(M052 40P TE"
“titlevs®”,

“description™i™~,

“Sourcolfil" 1 “hTCpRIANIFARF212, 115,229, BINZALG3SA2FouTN2FOT W2 Fplay List, sdul",
"IutoPlay": false,

"voluse™:"75%,

"auteifolse,

“loop"ifelse,

“audioOnly“:false,

“uiShowlutckRewind™ i tree,
“uiQuickRewindSoconds™ 39"

)

L
«/aCripts

Pucynok 2.11 — Kop, sikuii KIi€EHT MOXe 1HTErpyBaTH Ha CBIU CalT

2.2.4 MoHITOpiHT CcUCTeMH 3a TmapameTrpamu 3aBaHTaxkeHocti LI Ta

OTIEPaTUBHOI MaM’sITI HA MPEAMET BIJIMOBOCTIMKOCTI Ta JOLLJILHOTO BUKOPHUCTAHHS

pecypciB

Ha puc. 2.12, skuit BigoOpakae MOHITOPUHT OCHOBHHUX MapaMeTpiB cepBepa,

BHUAHO 1XHE HABAHTAKCHHS y MOTOYHUIN MOMEHT qacy.
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Server Monitoring

Current Connections Wowza Streaming Engine Uptime
Wowza Streaming Engine up snce 24 Dec 2017 06,1527 PM

Total: 1
Wowza Streaming Engine up for about 23 days

Current Usage

Wirwza Voap

Total Memory

Pucynok 2.12 — MoniTopuHT cepBepy 3a mapaMmerpamu 3aBantaxerocti LITI1

Ta OINepaIiiHoi mam’siTi

Takox y po3/iiai MOHITOPUHTY MOKHA 3pOOUTH BUOIPKY OKPEMHX MapaMeTpiB
y moTpiOHu# iHTepBan 4vacy. Lo ¢yHKIil0 Oyl0 BUKOPUCTAHO JUIsl BU3HAYCHHS
BIIMOBOCTIHKOCTI cepBepa. Tak Ha puc. 2.13 BuAHO Oe3MEpepBHICTH BXITHOTO
MOTOKY i onHoro 3 KiieHTiB kommanii «IIpuBat Th duimpo» 3a 30 muiB. Bapto
3a3HAYUTH, IO BiJ KII€HTa TPUHAMAETHCS OJWH TOTIK, IO PETPAHCIIOETHCS Ha
Youtube i Facebook. Ile Buano Ha puc. 2.14, skuii i10ocTpy€e BUKOPUCTAHHS TpadiKy

kiieHToM. [Ipu iboMy BeMurHA BUX1THOTO Tpadiky B 2 pa3u MEepeBUIILY€E BXiTHUM.

Connections
Select or enter dato/time range Fromc Toc

st 30 days $ 17 Doc 2017 = 12:00 AM o 16 Jan 2018 -4 11:59 PM (o]

min max  Qaverage

Pucynok 2.13 — BxigHu#i MOTIK AJii OJHOTO 3 KIIIEHTIB 32 TPUIISATUIACHHUN

nepio
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HapanTa)keHHs Ha KaHaJI IbOTO KJIIEHTA UTIOCTPYE rpadik Ha puc. 2.14

Network
Select or enter date/time rangeo From: To:
last 30 days ; 17 Dec 2017 :: 12:00 AM (0] 16 Jan 2018 2 1159 PM (0}
. | Bits Out min max  Qaverage
35.000 Moas
0000 N
26.000 Moes
20.000 Moas
15.000 Moas
10:000 Mo2s
5,000 Mo

16 Jan 18

12:00:00 AM

24 Doc 17 01 Jan 18

120000 AM 12:00:00 AM

Pucynox 2.14 — Bukopuctanus Tpadiky KII€HTOM

Buxoasuu 3 nBox BumieHaBenaeHuX rpadikiB (puc. 2.13 i puc. 2.14), moxHa
3pOOUTH BUCHOBOK, IO MOTIK HAJIXOAMB J0 MeaiacepBepa CTalblIbHO 1 Oe3mepepBHO
npotarom octanHix 30 gHiB. Tum uvacom rpadiku Bukopuctanus LIIIT Ta OII,
npuBeaeHi Hk4ue (puc. 2.15 1 puc. 2.16), noBoasars, 1o [13 mpairoBano cTadiIbHO.
[le BuaHO 3 KonmuBaHb 3aBaHTaxeHocTi LI, siki He mepeBuiyBanu 2% npoTsarom

obpanoro nepioay. Buninennst OI1 Takoxx Oynu mMaiike He3MIHHUMU.
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Memory
Seloct or enter date/tene rangs From: Yoo

last 30 days : 17 Dec2017 | 12:00 AM (o] 16 Jan 2018 B 11:59 PM (o]

(=) Wowza Hoap Used Total Memory Used min max Oaverage

TAS0 GB

6520068

5500 G

4650 GD

270G

27 GB

w3670 MO

coxs

24005 17 OV e 18 08 Jan 18 16 Jwn 10
12.00:00 AM 12:00.00 AM 12:00:00 AM 1220000 AM

Pucynox 2.15 — I'padik Buxopuctanns OI1

Wowza CPU

Select or entar date/time range Froem: Yoo

last 30 days : 17 Doc 2017 11 12:00 AM (o] 16 Jan 2018 i1 11:59 PM (6]
* Wowza % CPU Used min max O avorago

0o%

24 Dec V7 01 Jan 10 08 Jan 10 18 Jan 180
12-00:00 A 12:00.00 AM 120000 AM 12.00.00 AM

Pucynok 2.16 — I'padix Bukopuctanus LTITT
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2.3  CTBOpeHHS MPOrpaMHOTrO JIONMOBHEHHS Ha 0a3zi API mns aBTomaTtuzarii

IPOIIECIB KEPYBAHHS IIATPOPMOIO

JpyropsiiHOl0O METOI0 JUIJIOMHOI pOoOOTH € JoJaHHd J0 (YyHKI[IOHATY
maTGOpMH OIIIiM aBTOMATHU3AIllT ISSIKUX MPOIIECIB Ta IEPECIPAMYBaHHS IMOTOKIB Ha
oMy IsipHi oHJaH-TuIaTdopmu, 30kpeMa YouTube 1 Facebook. Brinenns miei metn
HaBeJICHE Y TAaHOMY IT1IPO3ILJII.

Opnum 3 BaxksnBux ¢aktopiB Bubopy Wowza Media Server 6yB To# ¢akt, 110
no cknagy muporo I13 Bxomuts API (anrn. application programming interface —
iHTepdeic TPUKIATHOTO MPOrpamMyBaHHs), SKUW JO3BOJIMB HAMKMCATH CTOPOHHIN
IpPOrpaMHUl KOJ JUIsl YNpaBIIHHS IUIaTPOpMOI0. Y MpUrojl cTaja OOIIMpHA
JTOKyMEHTaIlis, 1o onucye nanuii API, 6e3nmiu mpukiaaiB CTBOPEHUX Ha Horo 0asi
porpam 1 MOoCTiHa OHJIAWH-MATPUMKA HA CaliTI BUPOOHUKA.

Marwouyn Ha MeETi aBTOMAaTU3yBaTH MpOLEC 3amycky mnpsamoro edipy 9
tenekaHany Ha miargopmy YouTube 1 Facebook, Oyino oOpaHo MOXKJIUBICTH
NIJKIIOYEHHS A0 MedlamiatgopMu 3a JONOMOror BOynOBaHMX B Linux yTHIIT
CRON i1 CURL. Takum umHoM y BOymoBanomy B [13 Wowza BeG-inTepdeiici y
posnini Stream-targets Oys0 cTBOpeHO 2 Ma0JIoHM, HEOOX1THI I TIepeCpsIMyBaHHS

noTokiB (puc.2.17).

O e L L L T - [ R L R ar | worm Wiy Drgee Ve

out > Stream Targets

0 BOUTIN EIRGITE 3 TTWET) tarpet (eet rScnm \or ecleritason et Vs

About Stream Targets
o testire ael eactiaem o eEatng wrmen tepen

Atme %) ment Nooing

Froam Torget athm LY
(D — SO
teallD Crma SHO@
Yoa D) Craasies LOOE
Ta rreeor a cagw of e wYmEn gt choh
1w Copy com. i P Copy Stream Targes
YT NN Sudog bon, spenthy & Wrezue e o e

Pucynok 2.17 — Po3ain Stream-targets
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HanamryBanHs nux ma0JioHiB puBeeHi Ha puc. 2.18 (a1 0).

fi tr Target s
Gonfigure.your St Taget below Configure your Stream Target below.

Source Stream Name

Source Stream Name
9tv

Otv

Destination Application Name

3 Destination Application Name
live2

nmp

Destination Application Instance Destination Application Instance

-Not Set- -Not Set-

Destination Host Destination Host

a.rtmp.youtube.com live-api.facebook.com

Destination Port Destination Port

1935 80

Destination Stream Name Destination Stream Name

99w2- 17857596147770482ds=18a=AThDZTUMN-sfxuRb
User Name User Name

-Not Set- -Not Set-

Password Password 6)
-Not Set- a) -Not Set-

Pucynox 2.18 — HanamryBanHs m1a0I0Hy IepecpsIMyBaHHS BiJICOTIOTOKY Ha:

a— YouTube, 6 — Facebook

3a J0MOMOror0 UX MabJIOHIB MOYKHA BMUKATH 1 BAMUKATH NIEPECTIPIMYBAHHS
BX1JIHOTO MOTOKY, SIKHM 33Ja€ThCsl B HAJAILTYBaHHSIX Ha OJMH 3 JIOCTYITHUX CEpPBICIB

tpancsmii (puc. 2.19).



50

Third-Party Target Destinations

Gkamai Alibaba Cloud t]l.imeligt‘\;m‘
aliyun.com
Akamai Alibaba FacsbooK Limelight
Learn more... Learn more... Learn more... Learn more...

MIRROR
Yy W (11 Tube!

IMAGE TATA
Mirror Image Tata )

Internet Communications YouTube Live
Learn more... Learn more... Learn more...

Generic Target Destinations

© &

Icecast2 MPEG-TS RTMP RTP
Learn more... Learn more... Learn more... Learn more...
Shoutcast
Learn more...

Pucynox 2.19 — I[lepenik ma6oH1B 3a 3aMOBYYBaHHSIM

Heski mabnonu (puc. 2.19) Bxke MaOTh MONEPEIHE HAJIAIMITYBAHHS
oesnocepenubo B 110 mnatdopmu, iHIIT MOXKHA HalamTyBaTH BpydHy. OTXe,
auimuiaocs Hanucatd Ha 0a3i APl ckpunt, sxuii OM aBTOMaTUYHO 3allyCKaB Ta
3YIIMHSB Y BU3HAYCHHM TMEpIoj Yacy 3a3ialierijb MmarotoBiieHi mabmoHu. JlictuHr

bOT'O CKPUITA!

#!/bin/sh

echo date +'%Y%m%d-%H:

o\°

M:%S' >> /var/log/ilia script/online.log



o1

# 3anuc 110 Jor (aiily JaTy Ta 4acy BUKOHAHHS CKPUIITA

action=$1

# rmepemaya mapameTpy 3amycKy CKpunTa (1ormyctumi mapametpu - enable/disable)
/usr/bin/curl --digest -u ‘login:password’ -X PUT \

--header 'Accept:application/json; charset=utf-8"' \

--header 'Content-Type:application/Jjson; charset=utf-8' \
http://localhost:8087/v2/servers/ defaultServer /vhosts/ defaultVH
ost /applications/out/pushpublish/mapentries/9tv-

9ch youtube/actions/${action} \

>> /var/log/ilia script/online.log 2>/dev/null
# Oe3nocepennii 3amyck API 3 3a31anerinp BU3HaYEHUMU NTapaMeTpamMu
echo '' >> /var/log/scripts/online.log

# 3amuc craTycy 10 Jior-ganmy

Hamucanuii ckpunt OyB nmojgaHui a0 TaOJMIll aBTOMATUYHOTO 3aIyCKY

CRONTAB 3 HacTynHAMH TapaMeTpaMu:

5 18 * * * /home/ilia/9tv start-stop.sh enable

# 3anyck ckpunma o 18.:05

55 18 * * * /home/ilia/9tv start-stop.sh disable

# 3ynunxa ckpunma o 18:05

2.4  Opranizamis Ha 06a31 APl nomarkoBoro ¢yHkIioHany (MOIyIs), IO
JI03BOJIIE IHTETPYBAaTH B CHUCTEMY OHJIAHH-TPAHCISIIA KOMIIOHEHT pay-per-view,

pPO3pO0ICHHI CTOPOHHIMH MPOTPaMiCTaAMU

CepBic pay-per-view — 1 pIi3HOBHJ HaJaHHA TOCIYTH TEPErysiay
B1JICOKOHTEHTY 3a MepeIiaToro.

[cHye nekinbka THUMIB HajaHHsA Takux nochyr. llepmmit tTun nepenbauae
HACTYyIMHE: KOPUCTYBaueBl HAAAEThCS ACKITIbKA CEKyH/ (3a3Buuaid 10 20 ¢) neperisay
OHJIAWH-TPAHCIIAII] OE3KOIITOBHO, MOTIM BiH OTPUMYE TMPOMO3HUIIII0 CIUIATUTH 32
MOMANBIIUN Teperyisil. TakoXX ICHY€ MiANMKMCKAa Ha JOBTOTPUBAIMNA TEPMiH, KOJIU

KOPHUCTYBau CIJIa4ye€ 3a MICSIb a00 piK MEePersisaay BiACOKOHTEHTY MOCTavYalIbHUKA, 1
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nepeaUiaTa Ha 3axiJg — THN HAJaHHA TIOCTYT, 3 SKUM JIOBOJAWUTHCA HayacTilie
npairoBatd  kommnanii  «Visionmark». HesanexHo Bix o0O0paHOTO THUIy HaJIaHHS
IOCIyT, CXeMa OpraHizamii cepBicy pay-per-view Ha CTOpoHi MeziariaThopMud —

Maibke He3miHHA (puc. 2.20).

Cxema ¢pynxuionypanus cepsicy Pay-per-view ( PPV )

[ Kopucrysan ] [ Beb-cepaep ] [ WOWZA ] [li,“l xonurn‘na'lin] [ Jdogartox PP\‘;]

T

Jannt cropinkn B E E
1 URL sineco | .‘\nmpmall‘ia KOpHCTYBAYA
1 foro ID

PUN— OT])II.\l;lllml D
KOPHCTYBAYA

OTpEMaiEs CTOPINKH 3

M anncannm URL siieo |
b

}----

3anwT Ba BUN')[IOTI!\' 3
—_— nimnucaanm URL — ! r
; | Bianpasga ID

ITeperipka
gasenocti [D

Moz auslcTs
neperanay
Blaeo

¢ ID siacyrail B cnncky
m()opqnen-.\'

'
'
'
'
'

4 [ToOwaTox TPaBRCAANN

-

Pucynok 2.20 — Cxema opranizaiiii cepsicy pay-per-view

Ha puc. 2.20 300pakeHi KOMIIOHEHTH, 3aJIIsiHI B OpraHi3ailii cepBicy pay-per-
view:

— «KopuctyBau» — kopuctyBau i3 Web-Opay3epom;

— «Beb-cepBep» — cepBep, MmO 00pabiige 3amUTH BiJ KOPUCTYBAYiB,
omparboBye OUTIHTOBY i1H(OpMaIliI0, Mae pi3HOMaHITHI (GopmMu BBOAY (Mapoiib
KOpHUCTYBaua, KJIF0Y TOIIIO);

— «Wowza» abo Wowza Streaming Engine — 13 qyis MmemiacepBepy;

— «bJl xopuctyBauiB» — 0a3za JaHMX, L0 MICTUTh I1H(MOPMAIII0 MPO
KOPHUCTYBa4iB Ta 1HQOPMALIIO MPO HASIBHICTH J03BOJIYy MEPErIsiAy TOTO YW 1HIIOrO

KOHTEHTY;
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— «lomatox PPV» — exzemmsap momatky Wowza Streaming Engine.

JleTanpHiIIe po3rJITHEMO B3aEMO/IIFO IIMX KOMITOHEHTIB.

KopuctyBau BiAnpaBiise€ 3anmuT HA MEPErisgl TOTO YM IHIIOTO BiJIeO 0 BeO-
cepBepa KJIi€HTa KOMIIaHiil, Ha SKOMY HalrcaHa cucTemMa ayTeHTHdikaiii abo OUTIHTY.
Sk110 KopUCTyBad MPOMIIIOB aBTOPU3AIlII0, TOOTO HOTO J1aHi CIIBIAJIN 3 TaHUMHU, SIKI
30epiraloThcss B 0a3i JaHUX, BeO-cepBep Yy BIANOBIAL (OpPMyE KOPHUCTYyBaueBl
yHIKaJIbHE MOCHJIAHHS Ha BIJCOMOTIK a00 KOJ IJieepa 3 UM MOCHUTIAHHIM. 3aeKHO
BiJl TOTO, SIK HaJalllTOBaHAa CHCTEMa, TAKOXK MOXJIHMBE IMPOCTABIISIHHS CTaTycCy, IIO
MOCUJIaHHS BUJIAHO, JJIs YOe3MeUYeHHs BiJl HECAHKI[IOHOBAHOI'O MEPETJITy OJHOTO 1
TOTO CaMOTO YHIKaJIbHOTO MOCHJIAHHS JCKITbKOMa KopucTyBadamu. [Ipukias mporo

IIOCHUJIaHHA:

rtmp://origin.visionmark.pl/9tv?userId=123456&starttime=15162
86310&key=FsdFew/9tv

3 1IbOT0 NOCUJIAHHS BUAHO, 1110 10 €K3EMIUISPY JOJATKY Y BIIKPUTOMY BUIJISIL
nepeaeThes HaCTyMmHa 1H(OopMalis:

— userlD — ynikansHuil ID KopucTyBaya, IKMil HE MOYE MMOBTOPIOBATHUCS 1
HE MOXKE OyTH IMyCTHUM;

— starttime — nmara Bumaui mocwnanHs y Qopmari Unix Timestamp
(BUKOPHCTOBYETBCS 3/1€01TBIIIOTO JijIs 3MiHHOT Tpu cTBopeHi HASH);

— key — BUmagkoBO  3reHEpPOBaHWM  HaOIp  CHUMBOJIB  (MOXKe
BUKOPHCTOBYBATHCS SIK JOJAaTKOBAa 3MiHHA B HE3aKOJOBAaHOMY BUTJISII, TaK 1 SK
3MiHHa st ctBopeHHss HASH).

HactymHa gactuHa cTtocyeThest 6e3nocepeinbo Meaiamiargopmu. Buxoasun 3
TOTO, 110 YC1 3MiHHI, BIAMIPaBJI€HI KOPUCTYBauYeBl y MOCUJIaHHI, Oynu 3anucai 10 bJ]
Ta BPaxOBYIOUM HAWOUIBII MOMIMPEHI MiAX0AW JO 30epiraHHs  KIIOYiB
ayTeHTUdiKallii, i JaH1 MOXKYTh OyTH 30epekeHi y B[ sk y BIAKpUTOMY BUTIISAI, TAK
1y Burisigi ctBopenoro HASH mo 3azmanerias BuzHauenin HASH-dynkmii. Komm
KOPHUCTYBa4 3alUTy€e TOCUJIAHHA y MeJllacepBepa, OCTaHHIN MepeHanpasisie Moro a0

€K3eMILISIpa I0JaTKY, 3a3HAUYCHOT0 B MOCWIaHHI. | Bxke 3aIeKHO BiJ] HAJAIITyBaHb Ta
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BUKOPHUCTAHHS JIOJAaTKOBO HamucaHoro [I3 1o 1poro ex3eMmIuisipy, BHUKOHYIOTHCS
HACTYIIHI Jii.

OTtpumani aasi (y BigkpuTomy BUTIsial a6o y Burisaai HASH) nopiBHioroThCs 3
JaHUMH, 3aliCaHMMU JUIsl 1bOro KopuctyBada y BJI, 1 B pa3i cmiBmamgiHHS —
KOPHCTYBA4YEBl HAIAEThCSI MOXJIMBICTH MEPETJIsAy BiZCOMOTOKY. SKIo mporec
MOPIBHSIHHS 3aKIHUMBCS HEBJAYCI0 — KOPUCTYBAau€Bl HAJCHIIAETHCSA BIANOBIAL PO
MOMIJIKOBI JaHl ab0 HECaHKI[IOHOBAaHWM MOCTYN a00 BiH TMEPECHPSIMOBYETHCS Ha
MIEPEeTJISIT iHIIOTO, 30KpeMa PEKJIaMHOTO KOHTEHTY.

Huxue npuBeseHa peanizailis YaCTUHHU I11€1 CHCTEMHU Ha CTOPOHI MeiacepBepa
B Hainpoctimomy Burisaal. CroyaTky [Uisi IbOrO Ha cepBep OyJ0 BCTaHOBIJICHE
neoOxinne I13: MariaDB Server i MariaDB. Huxxde npuBeaeHHi TiCTHHT KOMaHTHOT

CTPOKH, 3a JIONOMOTOI0 sIKOi Oyna ctBopeHa b/I;

MariaDB [ (none)]> create database wowza;

Query OK, 1 row affected (0.00 sec)

MariaDB [ (none)]> use wowza;

Database changed

MariaDB [wowza]> create table ppv

( 1d BIGINT (20) UNSIGNED NOT NULL AUTO INCREMENT,
secret key VARCHAR (20),

allow BOOL NOT NULL DEFAULT '0',

PRIMARY KEY (id) );

Query OK, 0 rows affected (0.02 sec)

st mpuknagy Oyina cTBopeHa TaOiauIs 3 TpboMma croBmuukamu, ae |ID Oyne
TOJIOBHUM YHIKQJIbHUM 1eHTH(])IKATOPOM, IO 3alOBHIOETHCS aBTOMATHUYHO, Key —
JIOBUTbHE CHMBOJILHO-YKMCIIOBE 3HA4YeHHs, JOoBkHHOK a0 20 cumBomis; allow —
napametp tuiry BOOL, sixuii Oyne o3Ha4aTH JO3BOJICHHUM KIIIEHTY TEPETJIsiy] MOTOKY
YU Hi.

JIiCTHHT CTOBITYMKIB HaBEICHUN HUKYE:

MariaDB [wowza]> show tables;DESCRIBE ppv;

| Tables in wowza |
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Fom - R e e f————- fomm - o +
| Field | Type | Null | Key | Default | Extra |
Fom—————— Fom +-——— +-———- o Fom +
| id | bigint (20) unsigned | NO | PRI | NULL | auto increment |
| secret key | varchar (20) | YES | | NULL | |
| allow | tinyint (1) | NO | | 0 | |
Fom—————— Fom +-——— +-———- o Fom +

3 rows 1in set (0.01 sec)

[IpocToTa Tabnuii Ta mapameTpiB 00YMOBJIEHA TUM, IO JIICTUHT, TPUBEICHUIMA
BuIle, Ta 1HQopMmaris, ska Oyae HajgaHa Jadl € JIUIIE HarJISIHUM TIPHUKIAIoM,
CTBOPEHHMM Ha OCHOBI mpaitorouoro I13 B xommanii «Visiomarky Ta HamaHum yis
BiI0OpayKEHHS MTPOBEACHOI pOOOTH, OCKIIBKHA OCHOBHHI KOJI 3aXHIIEHUN aBTOPCHKUM
npaBoM. OTxe, JaHi 10 Tabnuil OyayTh JOJaHI B PYYHOMY PEXKHMI y KUIBKOCTI
II’SITU PAJIKIB:

MariaDB [wowzal> insert into ppv ( secret key, allow ) VALUES (

'123456', 1 );
Query OK, 1 row affected (0.00 sec)

MariaDB [wowza]> insert into ppv ( secret key, allow ) VALUES (
'123457', 1 );
Query OK, 1 row affected (0.00 sec)

MariaDB [wowza]> insert into ppv ( secret key, allow ) VALUES (
'123458', 1 );
Query OK, 1 row affected (0.01 sec)

MariaDB [wowzal]> insert into ppv ( secret key, allow ) VALUES (
'123459', 1 );
Query OK, 1 row affected (0.00 sec)
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MariaDB [wowzal]> insert into ppv ( secret key, allow ) VALUES (
'123410', 1 );
Query OK, 1 row affected (0.00 sec)

Kinnesuii Burisix Ta0nuI;

MariaDB [wowza]> select * from ppv;

e H e to—————- +
| 1id | secret key | allow |
e H e to—————- +
| 1 | 123456 | 1 |
| 2 | 123457 | 1 |
| 3 | 123458 | 1 |
| 4 | 123459 | 1 |
| 5 | 123410 | 1 |
e i to————— +

5 rows in set (0.00 sec)

Jani 3a gokymenramiero Wowza Streaming Engine Java APl [1] Oys
CTBOPEHMI MOJAYJb aBTOpHU3allli KOPUCTyBaya, BIANOBIAHO JO MapaMeTpiB,
nepeannx 70 HAIoro eK3eMIUIIpy AoAaTky. OCKiIbKM MOAYJb HanHMcaHUi Ha Java
no ocuoBHoro I13 Wowza Streaming Engine Oys mimkmtouenuit apaiieep MySQL
Connector/J. Le odimiitamii qpaiiBep ais B3aemoxii Java ta MySQL [2].

Jlani Ha xomm’roTepi po3poOku Oyiao Bcranomiene I[I13 Eclipse IDE i 3a
pekoMenpanisimu Wowza [3] HajamToBaHe cepeqoBHINE PO3POOKU Ta CTBOPEHUIA

TUIOBUH TPOEKT Moayis (puc. 2.21).
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[Ipane3natHicTh MoOIyns TepeBipeHa 3a jgomnomororo mexdiaruieepa VLC ta

IHCTPYMEHTY Teperisny Jor-gaiiy, BiamToBanoro jao 13 miardopmu.

CnoyaTky BBOIMMO 0 aianoroBoro BikHa VLC-memiamneepy aapecy 3 BIpHUM

JaHHUMH, a

caM¢C 3 BlpHI/IM IIOCHJIaHHAM Ha MTOTIK.

rtmp://origin.visionmark.com/9tv?123456/9tv (puc. 2.22).
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Pucynok 2.22 — TectyBaHHsS mpare3qaTHOCTI MOMYJS 3a37alerilb BipHUM

TTOCUJIAHHSM Ha MOTIK

Hatucnysmm «playy, Oyiio ormissHyTO 3anucu y jgor-gaiim (puc. 2.23).

o 2018-01-18 connect . x-ctx: 89.28.202.14 x-vhost: _defaultVHost_ x-app:
18:13:55 (EET) session (200) 9tv.x-appinst: _definst _x-duration: 0.03,s-Ip:

[any].s-port: 1935, s-uri:
rimp.//vednd hitechstreaming, com: 1935/9tv?
123456 c-ip: 89.28.202.14 c-proto: rimp,c-user-
agent: LNX 9,0,124,2 c-cllent-id: 534210152 cs-
bytes: 3310, sc-bytes: 3073, cs-uri-stem:
rtmp.//vcdnd hitechstreaming.com:1935/9tv,cs-uri-

query: 123456
o 2018-01-18 comment onConnect MyModule: 123456- x-vhost: _defaultVHost  x-app: 9tv.x-appinst:
18:13:55 (EET) server (200) 934210152 _definst_ x-duration: 53368,321
o 2018-01-18 comment MyModule: 123456 connect x-vhost: defaultVHost  x-app: 9tv x-appinst:
18:13:55 (EET) server (200) client: 834210152 _definst_ x-duration: 53368,321
o 2018-01-18 comment MyModule123456 x-vhost: _defaultVHost  x-app: Stv.x-appinst:
18:13:55 (EET) server (200) _definst_ x-duration: 53368.313

Pucynok 2.23 — 3anucu B yior-gaiiii mpu TeCTyBaHHI Mpaie3aaTHOCTI MOy

3a371aJIeT1[b BIPHUM MTOCHJIAHHSIM Ha MOTIK
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Ha puc. 2.23 BugHo, 1110 MOAyJb BigmpairoBas 31 crarycoM (200), 110 CBIIYUTH

PO YCHINTHE MiAKITFOYCHHS.

HactynmHuM KpokoM BBOAMMO 3aBiIOMO XMOHE NocuiiaHHA (puc. 2.24), a came:

rtmp://origin.visionmark.com/9tv?145456/9tv, J€ KIKOY

3HAYEHHS 145456, IKe HE 3aKpIIUIE 32 KOJIHUM 13 KOPUCTYBayiB.

VALC mada frerym

Mae XuOHEe

G Womsal v MnBax-p v W Kowespoow O BTTPSE &L
- UDRARY & 4
2 Mot Secure  vodnd Ntechstreaming com BOSH ur o B e " 4
! &) Vot Lteary O
Nowza Streaming Enaine
y Wowza Streaming Engine B WY COMWRITEN L]
8\-. et o .
I3 W has (tn: « r:-‘ '
Sou
Wowza Streaming & oen
. o LOGAL WETWON Fe  Osc EINENN Cacoue
© nrens wrewen 19
Unwwrsat Prag r ey A o ’
Wirwza Straaming Srgne Sed ® URL { rimacforigin visionmark comsty? | 454569ty
- ‘":' X 13 Sl & cna swvwers srwee (1TH RS BTMP, MNG 577 o0r. | e seter the NG #
Log type: Logt 00 Foma Monk Sty e ks abrma. # uas et 5 G0 8 ATV 15 UCP srueen. soams e Subtom twen
D Can Stvums Oroctory
her ONoden {3 Bwx OMN ) cocase mucto Drnciary
B Javeccs Semstiors L
Slart date B rocen Open HTHULP Sream
- curtmet (1B ] - \
bocsns Authationt . » e
’ tas ‘ :
oy o yOup & YNy pa—rre— 1
& o
" A Dowetond Lag e - SremTGSyng :
o . BUTTPSw
coco S | DT
glaamar
T rrosenan
Versioo: 1.0

Start-Oste: 2018-01-16 000017 EE7
Sattware: Wowzs Stresning Erngine 4.7 0 a0 188
M, e Date: 2018-01-18

Duta/Time Event/Catngory Cormeant Mo irdormation
0 2018-01-10 wtop ot Megvhost  Selaut'Host  s-app: oul 2
D000 1T (XET) wream GOO) et delvsd x-<haration: 1020 BEX e-4pc

292115229 89 »port: 1936 s-urk

SO 212 115 220 811835 e Inwihunkiet wiOTH
FIMR 1m0 o-tp: 1020 202 14, c-proto: tetn
uderting] c-user-agent: VLC/2.2 & LOVLER 2 6.0~
el 1076213027 cadntes: 0 se-Sytex:

ARVALIIY vomtrmarn ot 0D v SISO

Pucynok 2.24 — TecTyBaHHS Tpare3aaTHOCTI MOIYJIS 3a3[ajierilb XUOHUM

IMOCUJIAHHSM Ha MOTIK

Sx BumHO 3 nor-¢aimy (puc. 2.25), micas crpoOHW MiAKIIOUEHHS KIIEHTY

noBepHyBcsi cratyc (401), mo o3Hayae «HE aBTOPU30BAHE 3 €IHAHHSY, MICIS YOTO

BiI0YJI0Ch BiIXHMIICHHS 3’€THaHHA — rmoaist «<onConnectRejecty.
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2018-01-18 comment onConnectReject my Module: x-vhost: _defaultVHost  x-app: Stv x-appinst:
18:20:50 (EET) server (200) 1179682316 _definst_ x-duration: 53783.201

2018-01-18 connect - x-ctx: 89.28.202.14 x-vhost: _defaultVHost  x-app:
18:20:50 {EET) session (401) Otv.x-appinst: _definst_ x-duration: 0.025 s-ip:

|any).s-port: 1835 s-uri:

rtmp/ivednd hitechstreaming.com; 1935/9tv?
145456 c-ip: 89.28.202,14 c-proto: rtmp,c-user-
agent: LNX 9,0,124 2 c-client-id: 1179682316.cs-
bytes: 3310, sc-bytes: 3073, cs-uri-stem:
rtmp//ivednd hitechstreaming.com: 1835/9tv, cs-uri-

query: 145456
2018-01-18 comment onConnect MyModule: 145456~ x-vhost: _defaultVHost _ x-app: Stv.x-appinst:
18:20:50 (EET) server (200) 1179682316 definst_ x-duration: 53783.2
2018-01-18 comment MyModule 145456 x-vhost: _defaultVHost_ x-app: Stv.x-appinst:
18:20:50 (EET) server (200) definst_ x-duration: 53783.191

Pucynok 2.25 — 3anucu B jior-(haiiyii mpy TeCTyBaHHI Mpane3gaTHOCTI MOAYJIS

3a3JaJIeriip XHOHUM ITOCUJIAHHSIM Ha MOTIK

3 TpUBEACHOTO JICTHHIY Ta CKPUHIIOTIB pOOMMO BHCHOBOK, IO MOZYJb
BIMpAIIOBaB y 3aJaHOMy pEeXHMi. 3BHYAaHO K, pOOOYMIl MOAYNb, SKHUN
BUKOPUCTOBYEThCs Ha Interprise-ruiatdopmi kommanii «Visionmark», mae Habararo

CKJIQJHIIINK aJiTOPUTM, ajie OCHOBHI BY3J1M OyJH BiJOOpaXkeH1 y JUTUIOMHIN poOOTI.
2.5  Opranxizaiist OHJIaHH-TPAHCIALIN 3 KpyroBuM orisiioMm y 360 rpaaycis

BineoMoBneHHs1 3 KaMep B pekuMi CHEPUYHOIO Bifie0 HAOWUpae y CBITI BCe
OubII0T momyssipHOCTi. OCHOBHMMH CKJIaI0BUMH (pHrc. 2.26) TaKkol CUCTEMH €:

- kamepa 360 rpaayciB un HaOlp Kamep, NIIKIIYEHUX OJHa 10 OJHO1, SIKi
pa3zoM naroThb orisia y 360 rpaaycis;

- nporpamMHe YW amapaTtHe 3a0e3MeueHHs IS 3aXOIUICHHS 1 Tepemadl
MOTOKY Ha MeJllacepBep;

= memiacepsep Wowza Streaming Engine abo opanoiimennuii  Cloud-
CepBIC;

= nporpaMHe 3a0e3nedeHHs1 a00 MPUCTPIN AJIs epersay.



Meniacepsep
(06pobka i JocTaBKa)

RTMP

Wowza Streaming
Cloud

abo

Kamepa «360° »
a6o neximpka  JlesAKuii npucTpii
noeHAHNX Kamep («3IIMBAHHMD) Bifeo,
BimpaBIIeHES
Ha Mejtiacepsep)

Wowza Streaming Engine

Pucynok 2.26 — CrpykTypHa cxema Inepefadi BIJECONOTOKY MpH OpraHizaiii

OHJIAWH-TPAHCIIALIN 3 KpyroBuM orisiioMm y 360 rpagycis

VY HamoMmy BUINAAKY BIJICOMOBJIEHHS 3 KpyroBuM orisiioM y 360 rpaaycis
HiATPUMYETBCS HAJAIITyBaHHAM nojatky a0 Wowza Streaming Engine, o
IHTErpoBaHUi y TUIATGOpPMYy 3a 3aMOBUYBAHHSM, 1 BIJl OCHOBHOI CXE€MH OHJIAMH-
TPAHCJISIIN BIAPIZHAETHCS JIMIIE TPUCTPOEM, IO HAJCUIIAE TOTIK (I0JAETHCS
BiJIeOKaMepa 3 KpyroBum oryigiom y 360 rpagyciB Ta miaTpuMkoro nepeaadi RTMP-
MOTOKY), 1 IPUCTPOEM, 110 HOro BIATBOPIOE (MPUCTPIN KOpHUCTyBaya). A 31 CTOPOHU
MemiamaTopMu HeoOXiHA MIATPUMKA TIepenaydl MOTOKY BEJIHUKOI PO3AUIBHOI

3patHocTi (4K 1 Oibire). Wowza Streaming Engine BianoBinae 1ifi BUMO3i.
2.5.1 OO6panHsA Bizeokamepu

Bineokamepa moke ckiagaTHCs 3 KUIBKOX OKPEMHUX BiJ€OKamep, HApUKIIA/L,
nekuibkox GoPro, moegHaHMX Mixk cO0OI0 3a JOMIOMOI'OI0 CHEIialbHOTO YTpUMyBaya,
abo Oytu camocrtiitnuM npuctpoeMm (Giroptic 10 camera, 360fly, Orah 41). eski
BiJICOKaMEpH «BMIIOTh» CaMOCTIHHO TIepeJaBaTH KOHTEHT Ha MexaiacepBep abo Ha
CEepBIC BiJICOMOBIIEHHs, Hanpukiaa Ha YouTube 3a nmporokonom RTMP B ¢opmari
H.264. Opmny 3 Takux Oyjio obOpano kommadiero «Visionmark» mms opramizariii

TpaHCISIIH 3 KpyroBum orisaoMm y 360 rpagyciB. Bimeokamepa Yi 360 VR
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BI/IMOBIZIa€ TEXHIYHUM BUMOTaM KOMIaHIi MPU JOCTATHbO HU3BKIH BapTOCTI, IO
3a0e3neduye rapHe CIiBBIAHOMICHHS IIHA/SIKICTb.

Jlesiki kamepu MOKHA TIIKIIF0YATH 10 MOO1JILHOTO MPUCTPOIO 1 BXKE 32 PaXyHOK
BCTAHOBJICHOTO HAa MOOUIRHOMY MIPUCTPOi JOJATKy MOTIK OyAe BiANpaBICHWA Ha
MeJiiacepBep.

[Ile oawH BapiaHT — MIAKIIOYCHHS JeKiIbKoX kKamep uepes HDMI o
CHEIIaIbHOTO armapaTHoro npuctporo (Hampukiaza, Teradek Sphere HDMI 360 LS),
KWW BXK€ Hampapiisie MOTIK Ha memiacepBep. Teradek Sphere mokHa ojHOYACHO
HIJKIIOYUTU J0 YOTHUPHOX Kamep. MoxinBe noenHanHs kKuibkox Teradek Sphere mixk
cob6oro. Ile moctaTHbO sIKICHE PIIIEHHS, OJHAK HOTo IiHa (OJM3BKO TPHOX THUCSY
J0JIapiB) TEPEBHUIIYE MOXKIUBOCTI 0araTh0X YKpaiHCBKUX TEJICKOMYHIKAI[IHHUX

KOMIIAHIH.

2.5.2 OOpaHHS TPOTPaMHOTO 3a0e3MEeUeHHS JJIs BiICOMOBIICHHS 3 KPYTOBUM

orisiaoM y 360 rpamycis.

VY HamoMmy BUIIAAKy AOJATOK, IIO 3a0e3leuye BIACOMOBIEHHS 3 KPYrOBUM
orsiioM y 360 rpaayciB, iHTerpoBaHUi 3a 3amoBuyBaHHAM a0 [13 Wowza Streaming
Engine, a oOpaHa Bizcokamepa Mae miaTpuMky nepeaadi RTMP-motoky, a oTxe, Mae
3MOr'y HalpsMy MiAKIYaTHCs 10 Meaiacepepy. OHaK sl 1HIIMX BUIAKIB 1CHYE
[13, sike MO>XHAa BCTAHOBUTM Ha KOMII'IOTEp 1 BUKOPHUCTOBYBATH JUISl 3aXOIICHHS
BIJIEO 3 KUIBKOX Kamep, (hopMyBaHHS 1 BIAIpPAaBKHU MOTOKY Ha mexdiacepsep. Oane 3
HavnmonyssipHimumx [13 — Vahana VR.

Bouno miarpumye sk HDMI, tak 1 SDI kamepu, 1110 MOXKYTh MIAKIIOYATUCS 10
KOMIT'IOT€pa 4epe3 3aBAsKM PI3HUM KapTaMm 3axoIlUieHHs, Harpumep, Blackmagic
Decklink, Magewell, Aja. binbie Toro Ha BXij JaHOT TPOTrpaMu MOXKYTh HaJIXOJIUTH
noToku 3a mpotokosioM RTP/RTSP.

Buxinni notoku Vahana VR MoxyTh OyTu Takumu:

- poTokosl RTMP;

= ctpumiHr Ha YouTube;

= SDI (3a monmomMoror crneriajibHuX KapT);
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- 3anuc Ha HDD;

- nuieMu BipTyanbHoi peansHocTi: Oculus Rift, HTC Vive.
2.5.3 PexomeHnpariii 1mo/10 oOpaHHs 3ac001B Meperisay cpepuaHoro Bijieo

[Tepmnii 1 HAHOLIBIT PO3MOBCIOKEHUM CIOCIO — TIeperiisj Ha BiAcoruieepi,
Hampukian, Ha Bitdash. Y 1mpomy Bumagky rismad Mae MOMIIMBICTH MUIITKOIO
PO3BEPTATH BiAICO 1 JUBUTHCH yCE, IO € HABKOJIO. SIKIIO Meperys 3iHCHIOEThCS Ha
cMapTQoHi, 3MiHa paKypCy MOKIIMBA Y JIBa CIIOCOOM: 3aBIISIKU TAUCKPIHY a00 HAXUITY
npuctpoto. Ille omuH 3acid mneperasgy — OKyJIsipy abo 1UieM BIPTyalabHOT
peansHOcTi (Samsung Gear VR, Sony PlayStation VR, Oculus Rift, HTC Vive), konu
3MiHa paKypcCy 3aJIeKUThH BiJl TOBOPOTY TOJIOBH Tisgada. BapTicTh Takux MPHUCTPOIB
— Bim 60 momapiB. [lepeciunuit Memnikanenb JIHIMPOMETPOBCHKOI 00JACTI TaKUX
pecypciB He Mae. Tox meperiisan 3a3BUyail 3T1MCHIOEThCS 3aBASIKA OPTATUBHUM
npuctposM — mianmety, I1K abo cmaprdony. Bigrak 3amicTe OKyJspiB a00 nuiemMy
BIPTyaJIbHOI pEajqbHOCTI MOKHAa BHKOPUCTOBYBAaTH [ICUIEBI IMAaNepoOBl OKYJSPH

BipTyanbsHOi peanbHocTl Google Cardboard cymicHo 31 cmapThoHOM.
2.6  BHCHOBKH 70 IpYyroro po3miay

[TincymoByroun pobOTy, MPOBEECHY B APYrOMYy PO3JLIi, MOXKHA 3pOOUTH TakKi
BHCHOBKU:

1 Cepen 3ampornoHoBaHuX Ha puHKY [I3 pimeHbs c@opMynboBaHUM Y
MEepIIoMy PO3AUI TEXHIYHUM BHUMOTAaM BIAMOBITAIOTH OJ[pa3y Bl MeaiacepBepHI
miatrgopmu: Nimble Streamer 1 Wowza Streaming Engine. Ockinbku Ha BHOIp
Mesia-TuiaTopMy BaroMo BIUIMBAE 3aTPUMKa IMPOXOJKEHHS BIJICOTIOTOKY Hepes
MesiacepBep, Oyno TPHUMHATE PpIMICHHS BU3HAYUTH 3aTPUMKYy Ha IIUX JBOX
wiatpopMax EMIIIPUYHUM HUITXOM. 3atpuMmka TpancmykcuHry Nimble Streamer
ckiana 1,756c, a 3arpumka Tpancmykcunry Wowza Streaming Engine — 1,475c.
Ocrannto mwiargopmy Oyino oOpaHo JyIsi MOJEpHI3allli OHJIAWH-CUCTEMHU. Y SKOCTI
JOJIATKOBUX CEPBEPHUX IOTYKHOCTEH OyB oOpanwuii cepsic Wowza Streaming Cloud,

KU JO3BOJIUB 3MEHIITUTH KIJIBKICTh allapaTHUX CEPBEPIB 3 HOTUPHOX JIO0 OJHOTO.
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2 13 Wowza Streaming Engine Oyno yCHIIIHO HajallTOBaHE 1
mpoTecToBaHe. 30KpeMa, MIHIMI3yBaTH 3aTPUMKy 10 1,5C TO3BOJMIIO «TOHKE)
HajamTyBaHHs. [lpy oMy dYacThHa KOpHCTyBadiB (abo BCl KOpPHUCTyBaul MpH
HOPMaJIbHOMY HAaBaHTAXXEHHI) MpUIIMATHME BiJIEOMOTIK B PEXHUMI PEANbHOTO Yacy 3
MIHIMaJBHOIO 3aTpUMKOIO (1,5¢) 6€3 BTpaTH SKOCTI, a PeIITa - 13 3ali3HeHHAM, ajie 31
30epexxeHHsM HD-skocTi.

3 Ha 6a3i API Oymo HamumcaHe BiIacHE MpPOTPaMHE JTOMOBHEHHS, IO
aBTOMATH3Y€E TPOIEC MEPeCpsIMYBaHHS BiJICOMOTOKY B PEXHMIi peaJbHOro 4acy Ha
nomyspHi wiargopmu YouTube i Facebook. Kpim toro, Ha 6a3i API 6yB cTBOpeHMiA
noAaTKOBUM (yHKIIOHAT (MOJYJb) IJiA 1HTErpaiii B CUCTEMY OHJIAMH-TpaHCIAIINA
KOMITIOHCHTY pay-per-view. Moayias OyB YCHIIIHO TMPOTECTOBAHWN BBEJICHHIM
MPaBUIBHOTO Ta XUOHOTO IMOCUJIaHb.

4 bynu HaBeneHi pexomeHAAIlll JJIi OpraHizailli OHJAWH-TPaHCISIIN 3
KpyroBum orisiioM y 360 rpamyciB, mpu 4oMy Oyjo oOpaHe OrO/KETHE pIllICHHS

puA0aHHs BiJICOKAMEPHU 3 TOCTATHHO BUCOKUM CITIBBITHOIIIEHHSIM I[1HA/AKICTb.
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PO3/111 3. EKOHOMIYHUI PO3ILJT

[IpuBeneHuit y npyromy po3aiai IPOEKT MOJEpHi3allli TeJeKOMYHIKaliiHO1
CHUCTEeMH OHJIAMH-TPAHCIAIIN Tependadae MOBHY 3aMiHy MPOTPAMHOTO 1 YaCTKOBY
3aMiHy amapaTHOTro 3a0e3neueHHs Meaiacepepy komnanii «Visionmarky». Kpim Toro,
B paMKaxX 1HHOBAIlIHHOTO YJOCKOHAJIECHHS CHCTEeMH TiepefdaueHa 3aKyIiBIIs
nojnatkoBoro obsagHanHs Ta [13 mns oprasizaiii BiIGOMOBJIEHHS 3 KPYTro30poM Y
360 rpamyciB. OCHOBHIMH 331a4aMH TTOTOYHOTO PO3ALTY € BU3HAYCHHS KaIliTAIbHUX
BUTpAT MPOEKTYy MOJEpHI3alii, a TaKoX EKOHOMIYHOTO e(eKTy, IO BHHUKAE

BHACJIIJIOK CKOPOUYEHHS €KCIUTyaTalliHUX BUTpAT.

3.1  Po3paxyHOK KamiTaJdbHUX BUTpPAT Ha MOJIEPHI3AIII0 CUCTEMHU OHJIANH-

TpaHCIALII

KaniTtanbHi 1HBeCTULIT — 1€ KOIITH, MPU3HAYEHI IJI1 CTBOPEHHS 1 MPUIOaHHS
OCHOBHUX (DOH/IIB 1 HEMaTeplaJbHUX aKTHBIB, IO IIJIATal0Th aMOPTH3ALIii.

Kanitanbhi (¢ikcoBani) Butpatu (K) Ha HpoeKTyBaHHS Ta BIPOBAKEHHS
MPOEKTHOTO PIMIEHHS MOJEPHI30BAHOI TEJIEKOMYHIKAIIMHOI CHUCTEMU OHJIAiH-

TPaHCIISIIN CKIAAAt0Th:

K = Kyp + Kapsg + Kz + Kos + Kiapa + K + K, (3.1)

ne K,,, — BapTiCTb pPO3pOOKM MPOEKTYy Ta 3alydeHHS J0 I[bOr0 30BHILIHIX
KOHCYJIbTAHTIB, TPH.;

Ky — BapTIiCTh 3aKyImiBelb JIIIEH31MHOTO OCHOBHOTO ¥ JI0JJaTKOBOTO
nporpamHoro 3abe3nedeHus (I113), rpx.;

K,; — BapTICTh CTBOPEHHS OCHOBHOTO ¥ JOJAaTKOBOTO IPOTPAMHOTO
3a0€3IeUeHHS, TPH.;

K,; — BapTicTh 3aKkymiBesb anapaTHOro 3a0e3MeueHHs] Ta JIOMOMDKHUX

MarepiaiiB, IpH.;
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Kiaew — BUTpaTH Ha HaBYaHHS TEXHIYHMX (DaxiBI[IB 1 OOCIYroBYHOUYOTO
NepCcoHay, rpH.;

K, — BUTpaTH Ha BCTAHOBJEHHS OOJaJHAHHS Ta HAJIArOJKEHHS
MOJICPHI30BaHOI CHCTEMH OHJIAH-TPAHCIIAIIN, TPH.;

K. — Butpatu Ha nmocinyru ¢axiBiisl 31 BCTAHOBJICHHS 00J1aIHAHHS, TPH..

Ha nmpaktuii B komnanii «Visionmark» mociyru, st SKUX po3paxoByrOTh K,
Kiasw K 1 K., 32 3aMOBUYYBaHHSIM BXOJSTH IO PO3POOKU TMpoekTy. | ixHs crmijgbHA
BapTicTh ckiagae: K, = 28 380 rpH.

[IpoekTH1 KamiTajJoOBKJIaJACHHS B amaparHe 3a0e3nedeHHs (Kj;) CKIaJaroThCs
JUIIEe 3 BUTPAT HAa NMpUAOaHHS BlJIEOKaMepu 3 KpyroBuM orisaoM y 360 rpamycis.
Amxe HOBa ImporpamMHa IiaTdhopMa BCTAaHOBJIEHA HAa BXKE HasgBHE CEpPBEPHE
oOJiaHaHHS, a JOJIaTKOBI cepBepH1 moTykHOocTi Wowza Streaming Cloud He MoxxHa
Opatu 10 yBaru npu po3paxyHKy KamiTalbHUX BUTPAT Yyepe3 Te, 1110 BOHU HATAIOTHCS
koMmriaHii «Visionmark» B opeHy, TOOTO BITHOCSTHCA JJO €KCIUTyaTallliHUX BUTpAT.

VYci ButpaTtd Ha npuAOaHHS anapaTHOro 3ade3nedeHHs (Ki), JLIEH31MHOTO
ocHoBHOTO U nonatrkoBoro 13 (Kj,;) BU3HA4YE€HI HA OCHOBI I[iH, HABEJCHUX Y Mpaiic-
JUCTaxX BIANOBIAHUX (ipM, IHIIMX JOBIJIKOBUX MarepianiB abo 3a (aKTUUHUMH

BUTpaTaMu. 3arajabHa BapTicTh oOpaHoro oonannanns 1 [13 HaBenena y tadmn. 3.1.

Tabmuug 3.1 — 3aransHa BapTicTh oOnaaHaHHs Ta 113, oOpanoro s peanizaii
MPOEKTY MOJIEpHi3allii TeJIEKOMYHIKAIIHHOT CUCTEMHU OHJIANH-TPAHCIAIINA Y KOMITaHii

«Visionmarky»

HazsBa o6maguanas yu [13 KinpKicTh, HIT. Iina, rpH.

Bineokamepa «360 rpamyciy 3
MoxuuBICTIO TIepeaadi RTMP- 1 11 352
noroky — Yi 360 VR

bescrpokose minensiine 113

. . 1 1
Wowza Streaming Engine 56 618
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Otxe, KiHIEBY (opMmyly KamiTaibHUX BHUTpaT (K) Ha TPOEKTYBaHHS Ta
BIIPOBAKCHHS MOJICPHI30BAHOI TEJIEKOMYHIKAIITHOT CUCTEMHU OHJIANH-TPAHCIISIIN
MOJKHA 3aITUCaTH TaK:

K = Kyp + Kz + Ky (3.2)
Toni:

K = 28380+ 56 618 + 11 352 = 96 350 (rpH.)

3.2 BusHaueHHS EKOHOMIYHOTO €(eKTy, M0 BHHHKAE 32 PaXyHOK

3MEHILEHHS eKCIUTyaTallifHUX BUTPAT

Excrutyaraiiiini BUTpaTH — 1€ MOTOYHI BUTPATH Ha EKCIUTyaTaiilo Ta
oO0CIyroByBaHHs 00’€KTa MPOEKTYBaHHS 3a BU3HAYCHHM TepioJ] (HAMpHUKIaA, piK),
10 BUpPa)K€H1 B TPOLIOBIN (opMi.

Piuni excrutyaTaniitHi BUTpaTH 1Mo 00’ €KTy MPOEKTYBaHHSI CKIAal0Th:

3=C,+C,+C,+C,+C,+C, (3.3)

ne  C, — aMmopTH3aliifHi BiApaxyBaHHs, TPH.;

C, — 3apo0iTHa 11aTa 00CIyroByHOYOro MepCcoHaly, IpH.;

C. — BiIpaxyBaHHsI Ha COLIaJIbH1 3aXO0/IM BiJI 3apOOITHOI IJIaTH, TPH.;

C,, — BUTpATH Ha TEXHIYHE 0OCIIYyTOBYBAaHHS 1 TOTOYHUI PEMOHT yCTaTKyBaHHS
Ta MEpeX, TPH.;

C, — BapTICTh EJIEKTPOEHEPTIi, IO CIMOXXHUBAETHCA 00’ €KTOM MPOEKTYBAHHS,
TpH.;

C; — 1HILIl BUTPATH, TPH..

['onmoBHe 3aBmaHHS NMAaHOTO MIAPO3ILTY — po3paxyBaTu pi3HUIO (A3) Mix
PIYHUMHU  eKCIUTyaTalliiHUMH BUTpaTaMH MOJCPHI30BAHOTO MejiacepBepy (1o

npaioe Ha 0a3i minarpopmu Wowza Streaming Engine) 1 mnonepenHboro
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Meniacepepy (mo mnpamoBaB Ha 06a31t NGINX RTMP module). Jlns Takoro
nopiBHAHHA npunyctumo, mo miatpopma NGINX RTMP module mponmomxuna
dbyukiionyBatu y 2017 porti. I po3paxyemo pidHi eKcrutyaTaliiHi BUTpATH IS I[bOTO
BUMAJKY MapajelbHO 13 PO3PAaXyHKOM EKCIUTyaTallliHUX BUTPAT MOJEPHI30BAHOT
CUCTEMU.

Bracnigok MopepHizaimii CHCTEMH OHJIAWH-TPAHCIHALIN HE 3a3Hajd 3MiH
HACTYIIHI CTAaTTi eKCIUTyaTalliiHUX BUTPAT:

— C, — 3apo0biTHA m1aTa 00CIyroBYHOYOTr0 MePCOHATY, TPH.;

— C. — BiJlpaxyBaHHs Ha COIIaJIbH1 3aXO0/H BiJ 3apO0ITHOT MJIaTH, TPH;

— C,, — BUTpAaTH Ha TEXHIYHE OOCIYroByBaHHA 1 MOTOYHUN PEMOHT
YCTaTKyBaHHS Ta MEPEX, IPH..

OTtxe, iX MOXKHa HE OpaTH JI0 yBaru rpu po3paxyHky A3.

Tum dvacoM amopTu3aliiiHi BiJpaxyBaHHS Yy IbOMY BHUIAJKy JOIJIBHO
BU3HAYUTH 32 METOJOM 3MEHIIEHHS 3aduIKoBOi BapTocTi. CyTh JaHOTO METOAY
NOJIAra€e 'y BHU3HAYEHHI pIYHOI CyMH aMOpTH3alii 00'ekTa OCHOBHHMX 3ac001B
BUXOJISIYU 13 3aJIMIITIKOBOT BapPTOCTI TAKOTO 00'€KTa Ha MOYaTOK 3BITHOTO poKy. Piuna
CyMa aMOPTH3AIlifHUX BiJpaxyBaHb BHU3HAYAETHCA IIJITXOM MHOKCHHS 3aJTMIIKOBOT
BapTOCTI 00'€éKTa OCHOBHUX 3acO0IB Ha IMOYATOK 3BITHOTO POKY a00 MEpPBUHHOI
BapTOCTI HA JIaTy MOYaTKy HapaxXyBaHHS aMOPTH3allli HA HOPMY PIYHOI aMOpPTH3AIlli.

Hopmy piyHoi amopTu3anii npu 1UbOMY BH3HA4YalOTh 3a HACTYMHOIO

dhopmyIioro:
Con %
H,=1- (C—n)n, (3.4)

ne  H, — piuna Hopma amopTu3aiiii, 1oii (a6o %);
N — TepMiH KOPUCHOTO BUKOPUCTAHHS 00’ €KTa OCHOBHUX 3aC001B, POKU;
C, — miKBigalliifHa BapTICTh 00’ €KTa OCHOBHHX 3ac00iB, TPH.;

C, — iepBiCHa BapTICTh 00’ €KTa OCHOBHMX 3aC001B, I'PH.
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MicsuHa cymMa amopTu3allii BHU3HAYAETHCS [MIJIEHHSM CYMH amMopTu3allii 3a
MOBHHM PiK KOPUCHOTO BUKOPHUCTAHHA Ha 12 MiCSIIiB.

Buxopucranas Meroia 3MEHIICHHS 3aJMIIKOBOI BApTOCTI MPH HapaxyBaHHI
aMopTH3aIlii TPHUIYCKAa€E HASBHICTh JIKBIMAMIMHOI BapTOCTI 00'€KTa OCHOBHUX
3aco0iB, IO aMOpTU3YeThCs. IHakmie 00'€eKT OCHOBHUX 3aco0IB OyJie MOBHICTIO
«aMOPTU30BaHO» MPOTITOM OJHOTO POKY.

Cripg 3a3HaunTH, 110 6a3010 U1 HApaxyBaHHS aMOPTHU3allli P BUKOPUCTAHH1
JTAHOTO METOJla € 3AJIMIIKOBA BAPTICTh HA IMOYATOK 3BITHOTO POKY ab0 MEepBUHHA
BapTICTh HA ATy NOYAaTKy HapaxXyBaHHS aMOpTHU3aLlil.

3 IbOTO BUXOJAWTBH, 110 MOYMHAIOYUM 3 JIaTH BBEACHHS B EKCIUIyaTaIlilo 00'€KTa
OCHOBHHX 3ac001B JI0 KIHIISl 3BITHOI'O POKY, B SIKOMY OYB BBEJCHUHN Takuil 00'€KT,
0a3010 I HapaxXyBaHHS amopTu3alii Oyae MepBUHHA BapTICTh TAaKOTO OO0'€KTa.
[HImIMME crmoBaMu, SIKIIO 00'€KT OCHOBHHMX 3ac001B OyB BBEJEHUHN B €KCILTyaTalliio B
JIMITH1, TO 3 CEPITHSA I10 TPYI€Hb (BKJIIOYHO) piUHA CyMa aMOPTHU3AIIHHUX BIJpaxyBaHb
BU3HAYATHMETHCSI TUISIXOM MHOXEHHS TIEPBHHHOI BapTOCTI 00'€KTa Ha HOPMY
amMopTu3allii. 3 CIYHS HACTYIHOTO0 POKY pidyHAa CyMa aMOpTH3allii Takoro o0'e€kra
OCHOBHUX 3aCcO0IB BU3HAYaTUMETHCS IUIIXOM MHOXKEHHS 3aJUIIKOBOI BapTOCTI
TaKoro 00'€KTa Ha HOPMY aMOPTH3aIlii.

Jlanuit MeTon HapaxyBaHHS aMOpTH3allli 3aCHOBAaHWUW Ha MPUIYIICHHI, IO
aMOpTH3aIlisl MIOYMHAE HAPAXOBYBATHUCS 3 MOYATKY 3BITHOTO POKY, XOYa MPAKTUIHO
ne OyBae JaJieko HE 3aBXKIW. 1OMy Y BCIX BHUIAQIKaX, KOJU aMOpTHU3AIlis
HAapaxoOBYETbCS HE 3 TMOYATKy 3BITHOTO pOKY, 3alMIIKOBAa BAapTICTh B KIHIII
3aIIAHOBAHOTO TEPMIHY EKCILTyaTallli He IocsArae JIKBIIAINHOT BapTOCTi. Y 3B'SI3KY
3 UM MIAMPUEMCTBO MOXKE YXBAJIHWTH PIMICHHS MPO 3MIHY TEPMIHY aMOpTH3aIlii 1
JI0aMOPTU3YBAaTH YaCTHHY BapTOCTi, IO 3ajHInuiacs, abo >k BBaXATH 3AJIUIIKOBY
BapTICTh 00'€KTa JIIKBIAIIHHOO BapPTICTIO.

VY Bumagky MOJCPHI30BAHOI CHCTEMH OHJIAWH-TPAHCIAIIN MpUIOaHUMU
00'eKTaMM OCHOBHHUX 3aC001B € MporpamHe 3a0e3neyueHHs s meaiacepsepy Wowza
Streaming Engine, amopTuzaiiis Ha sKe HE pPO3PaxXOBYEThcs, 1 Kamepa Ha 360

rpaayciB, BapTicTio 11 352 rpH.. TepMin kopucHoi aii kamepu — 5 pokiB. Takox 10
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pO3paxyHKiB MIOpiuHOi amopTtu3aiii ciig gogata 1 cepsep HP ProLiant DL380
koMmrtanii «Visionmarky», BapTicTh sikoro Ha modatok 2013 poky cranoBmia 90 TwHC.
I'PH., @ TEPMiH KOPUCHOTO BUKOpHUCTaHHs ckianaB 10 pokiB. OUiKyeTbCs, IO CEPBEP
HP ProLiant DL380 marume mikBigamiiiHy BapTictb, piBHY 5 000 rpH., a kKamepa Yi
360 VR — pinay 500 rpH.

Otxe, amMopTH3alliiiHl BiJpaxyBaHHS MOJIEPHI30BAHOI CHCTEMU HEOOX1JTHO

poO3paxyBaTu Tak:
Ca:Ca_K + Ca_C’ (35)

ne  C, g —amopTu3aniiini BiagpaxyBanHa kamepu Yi 360 VR y 2017 poui, rpH.;
C, ¢ — amoprusauiini Bigpaxysanss cepsepy HP ProLiant DL380 y 2017 pom,
TPH..
Piuna HOpMa amopTu3allii cepBepy 3a 3BHYANHOIO METOIUKOI0 PO3PAXYHKY

CKJIaJe:

1

5000 1

Hy,=1- = 0,251 = 25,1(%
C (90000) (%)

A piuHa HOpMa aMOpTHU3aIlii KaMepH CTAHOBUTH:

1

500 s
Hyx=1—( ) = 0464 = 46,4(%)

11352

Ockulbku Kamepa Oylia BBeJAeHa B EKCIUTyaTallilo B TPaBHI, aMOPTH3AIlis
HapaxoByBaTUMEThCA 3 4epBHi. [Ipum 1bOMy po3paxoBaHa HOpMa amMOpTH3AIli
3aCTOCOBYBaTUMETHCA N0 MEPBUHHOI BapTocTi 00'ekta. Cyma aMoOpTH3aLiIMHHX

BiJIpaxyBaHb 3a MepIIi 7 MICSLIB eKCILTyaTalli CKIaje:



_ 11 352 epH.- 0,464 - 7 Mic.

a K

12 mic.
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= 3072,61 2pH.

Po3paxyHOk amopTu3amiiiHuX BifpaxyBaHb [JIsI JBOX OO'€KTIB OCHOBHUX

3aco0iB B po3pi3i pOKiB MpeAcTaBiIeHui B Ta0i. 3.2 1 Tabm. 3.3.

Tabmuus 3.2 — Po3paxyHok amopTu3ariii 00'€ekTa OCHOBHUX 3ac00iB - cepBepa

HP ProLiant DL380

Piuna cyma
. banancoBa (3anumikoBa) Hopma "
Pix : : aMOpTHU3AIITHUX
BapTICTh, TPH. amopTH3aIlii, 10:mi )
BiJI[paxyBaHb, I'PH.
2013 90 000 0,251 22 590
2014 67 410 0,251 16 919,91
2015 50 490,09 0,251 12 673,01
2016 37 817,08 0,251 9492,09
2017 28 324,99 0,251 7 109,57
2018 21 215,42 0,251 5 325,07
2019 15 890,35 0,251 3 988,48
2020 11 901,87 0,251 2 987,37
2021 89145 0,251 2 237,54
2022 6 676,96 0,251 1675,92

Tabmums 3.3 — Po3paxyHok amopTu3zaiii 00'ekTa OCHOBHUX 3ac00iB - Kamepa

«360 rpanyciB» 3 MoxxsuBicTio iepeaadi RTMP-notoky Yi 360 VR

Piuna cyma
: banancoBa (3anuimkoBa) Hopma .
Pik . : aMOPTHU3aLIMHUAX
BapTICTh, TPH. aMopTH3allii, 101 )
BiJIpaxyBaHb, I'PH.
(7 5{2;;}3) 11 352 0,464 3072,61
2018 8 279,39 0,464 3 841,64
2019 4437,75 0,464 2 059,12
2020 2 378,63 0,464 1 103,68
2021 1 274,95 0,464 591,58
2022 683,37 0,464 132,12

(5 micsiB)
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s po3paxyHky pizHuul (A3) MK PIYHMMH €KCIUTyaTallliHUMHU BUTpaTaMu
MoJiepHi30BaHOi minaTdopmu Ha 6a3i Wowza Streaming Engine 1 momepeaHboi
mwiatpopmu Ha 0azi NGINX RTMP module HeoOXimHO HaBecTH pO3paxyHOK
aMOPTHU3aIIMHUX BipaxyBaHb Ta IIOMICAYHUX BUTpAT AJiA cTapoi miaatdopmu. s
IILOTO BBAKaTHUMEMO, IO IUiaTdopMa Jmimiacsa npamoBata y 2017 pomi Ha 6asi
qoTupbox cepBepiB HP ProLiant DL380. Toai Ha MoYaTOK pOKY 3aJUIIKOBA BapTICTh
KOXXHOTO cepBepa ckmane 28324,99 rpu. (tabdn. 3.2), a ixHs 3aragpbHa pidyHa cyMa

aMOpTHU3AIIHHUX BlApaxyBaHb CTAHOBUTUME:

Co4c = 7109,57 2pH. - 4 cepsepu = 28 438,28 rpH.

BapticTe enekTpoeHeprii, IO CIOXHUBAETbCS OO0 €KTOM MPOCKTYBaHHS

IIPOTATOM POKY, BUSHAYAECTHCA 3a (bOpMYJIOI'OI

Ce =W - u31 (3.6)

ne W, — KUIbKICTh CIIOKHUTOT 32 PiK eJIeKTpoeHeprii, KBT roaus;

L], — Tapud Ha eIEKTPOEHEPTit0, IPH./KBT rouH.

OpmHak BUTpaTH Ha €JIEKTPOCHEPTilo, IO CIOXKHUBAIOTh CepBepH, Oepe Ha cebde
[HTepHeT-TIpoBaiiiep, Ha MiICII 30CEpPEeIKEHHA Tpadiky SKOro KOMIaHIA
“Visionmark™ openaye ctoiiku mia cepepu. [Ipu 11boMy BUTpaTH €IEKTPOCHEPTIi HE
MaroTh mnepesuinyBatu 350 kBr-rogun. Tomi ixHs BapTicTh 3a 3aMOBUYBaHHSM
BXOJUTh JI0 CTaJI0Oi BapTOCTI IIOMICAYHOI OpeHJau. TakuM YHWHOM, BUTpaTH Ha
SJIEKTPOCHEPT1I0 MOXHA HE OpaTh 10 PO3paxyHKYy, a BUTPATH HA OPEHIY KaHAMTIB 1
CTOMOK TI1JT CepBEpPU HEOOX1THO BKIIFOUUTH JI0 1HIIUX EKCIUTyaTallliHUX BUTpAT.

OTxe, 10 IHIUX eKcruTyaTaniiHux BuTpar (C;) MOXHa BIIHECTH IIOMICSIYHI

BUTPATH 3a CTATTSIMU, BKa3aHUMHU B Ta0. 3.4:
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Tabmuig 3.4 — CtarTi IHIIUX €KCILTyaTallliHUX BUTPAT

Butpatu | Openna kaHajiB 1 CTOHOK mij Openna CDN Wowza
CepBEpH Ha MiCIIi Streaming Cloud Ha ocHOBI
3ocepekeHHs Tpadiky CepeIHbOMICSIUHOTO TpadiKy
Cucremu npoBaiigepa TOB “@Dperar” (y 2017 pori)
Openna oaniei croiiku 2U 3
OJTHUM KaHaJIOM, IPOITYCKHOIO
MonepHizoBaHa snatwictio 1T6iT/c. Ci ; =2 602 2pH./micayb
(Ci 1 = 2020 epH./micayyw)
Openpa 4oTUPHOX CTOMOK IO
2U 3 yoTMpMa KaHajlaMH,
HemopepHizoBana | IPOIYCKHOO 31aTHICTIO 2 -

['6itw/c.
(C; 3 = 13080 rpH./micsiib)

Omxe, 1HII pIYHI eKCIUTyaTaIlliHI BUTPATH MOJEPHI30BAaHOI CHUCTEMHU Tpebda

BU3HAYATH SIK CyMY HIOMICSYHUX BUTPAT, IOMHOXEHY Ha 12 Mics1IB:

Ciy=12-(C., +Ci) =12+ (2020 + 2 602) = 55 464 (2pH.)

Tum dacoMm 1HII piyHI €KCIUTyaTalliiiHi BUTPATH HEMOICPHI30BAHOI CHCTEMH

JIOPIBHIOIOTD:

Ciy=12"C; 3 =156 960 (2pn.)

Ha mpomy erami MoOXHA po3paxyBaTH pidHI eKCIUTyaTalliiHl BUTpaTH

MOJIEpHI30BaHOTO MeaiacepBepy (1o mpairroe Ha 6a3i miatdhopmu Wowza Streaming

Engine) 1 monepeanboro (HEMOAEPHIZ0BAaHOT0) MeaiacepBepy (1110 MpairoBaB Ha 0asi

NGINX RTMP module):
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3y = 7 109,57 + 3 072,61 + 55 464 = 65 646,18 (2pH./piK)
3y = 28 438,28 + 156 960 = 185 398,28 (2pH./piK)

3BiACH:

A3 = 3, — 3, = 185 398,28 — 65 646,18 = 119 752,1(2pH./piK)

3.3  BucHOBKH 10 TPETHOTO PO3ALTY

B exoHoMiuHOMY po3/1ii1i OyiiH MPOBEJEH1 PO3PaXyHKHU:

— KaMTaIbHUX BUTPAT MPOEKTY MoJepHizaii. Jl0 po3paxyHKy BKIIFOUEHO:
BapTICTh PO3pPOOKH MPOEKTY Ta 3allydeHHsI 7O I[bOTO 30BHIIIHIX KOHCYJIHTAHTIB,
BApTICTh 3aKyIIBEJb JIIEH3IHHOIO OCHOBHOTO M JIOJaTKOBOTO MPOTPAMHOIO
3a0€3MeUeHHs] 1 BapTICTh 3aKyIiBelb anapaTHOro 3a0€3MEUYeHHs] Ta JOMOMIXKHUX
MmatepianiB. KamitanpHi BUTpaTH Ha MOJIEPHI3AII0 CUCTEMHU OHJIANWH-TPAHCIIAIIMN
cxitasi 96 350 rpH.;

— €KOHOMIYHOTO  e(eKTy, 1[0 BHHHUKA€ BHACIIJIOK CKOPOUYCHHS
eKCIUTyaTariiHux BUTpar. [{o po3paxyHKy eKCIUTyaTallliHUX BHUTPAT BKIIIOYEHO:
aMOPTH3alliiiHI BiJIpaxyBaHHsI amapaTHOro 3a0e3MEeUeHHs, OpeHJa KaHaliB 1 CTOMOK
1] cepBepU Ha MiCIll 30cepemkenns Tpadiky nposaiiaepa TOB «®perar» 1 openaa
CDN Wowza Streaming Cloud Ha ocHOBI cepemHboMicsuHoro Tpadiky (y 2017
pori). Ilim wac pospaxyHky OyJ0 BH3HAU€HO, IO EKCIUTyaTallliiHi BUTpaTH
CKOPOTHJIUCSL Maibke BTpWdYl, a exkoHowmis ckiama 119 7521 rpu./pik. [Ipuumna -
3MEHIIEHHs KuIbKkocTi mpattorounx cepBepiB HP ProLiant DL380 3 wotupnox 10
OJTHOTO BHACIIIJIOK MOJIEpHI3aIlil CUCTEMHU.

[lincymyeMo: €KOHOMIYHUW €(eKT, N0 BUHUK BHACIIJIOK CKOPOYEHHS
eKCIUTyaTalllfiHuX BUTpaT, JO3BOJIUTh OKYNHUTH BCl KamiTalbHI BUTpaTH Ha

MOJIEPHI3AIlI}0 CUCTEMH BKE MPOTSITOM TMEPIIOTO POKY ii podboTH.
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BHUCHOBKHA

VY naniit qumIoMH1# po6oTi OyiK OTpUMaH1 HACTYIIHI pe3yIbTaTH:

1 Busnaueno ocHoBHi Hepomiku nporpamuoi miatdopmu NGINX RTMP
module, Ha 0a3i sKoi mparroBaB Meaiaceppep kommanii «Visionmark» y 2012-2016
pokax. Cepes HUX: HasIBHICTb BEJIMKOI 3aTPUMKH Mepeadl BiIeONoToKy (OibIie 5c¢),
He siKicHa miaTrpuMka HLS-ipoTokoiy, HEMOXKIUBICTE MEepecpsIMyBaHHs OTOKIB Ha
nonyJisipauii cepBic YouTube, HEMOXIMBICTh MIATPUMKH TPAHCHAIIL 3 MOOUIBHUX
IPUCTPOIB, BUKOPUCTAHHS MOTY>KHOCTEH OJpa3y YOTHPHOX amapaTHUX CEpBEpIB 1, 3a
paxyHOK HE JIy’Ke SIKICHOI CHCTEMHU TPAHCKOAYBaHHS Ta TpPaHCPEHTY, Hee(heKTHBHE
BUKOPHUCTAHHS MTPOLIECOPHOT MOTYKHOCTI.

2 BusHayeHl eranu mnepenayl BiIEOMOTOKY, SIKI BHOCSTh HaWOLIbIIY
3aTpUMKY, 1 eTam, MijJ 4Yac SKOro MOKHa BIUIMHYTHM Ha 1i TpuBaiicTh. lle eran
POXO/DKEHHS TIOTOKY Yepe3 MeiaiacepBep, J€ BHUHUKAE 3aTPUMKa TPAHCMYKCHUHTY
(mepenakyBaHHSI ITAKETIB 3 OJHOTO IMPOTOKOJIY B 1HIIHUK).

3 BuBuena  icTopiss  pO3BUTKY  MejiacepBepHux  miaathopMm 1
chopMyabOBaHl TeXHiIUHI BUMOru 10 HoBoro II3 nns menpiacepsepy. HaiiGinbiu
BaroMUMHU CEpPeJl HUX €:

— HaliMEHIIIa YacoBa 3aTPUMKA, 1110 BUHUKAE IT1]1 YaC TPAHCMYKCHHTY;

— BHCOKA BIJIMOBOCTIMKICTh TIpH HaBaHTakeHH1 — 99, 8%;

— MO>KJIUBICTh aBTOMAaTHU3aIll1 JEAKUX MPOIIECIB (30kpema,
nepecnpsiMmyBaHHs ToTokiB Ha YouTube 1 Facebook);

— BIJIIOBIJTHICTb KPUTEPISIM O€3MEKU;

- MO>KJIUBICTh PO3TOPTaHHS CUCTEMM Ta ii MacITaOyBaHHS 3a PaxyHOK
Cloud-texHouoriii;

— MiITPUMKA OUTBIIIOCTI IPOTOKOIIB TIepeiadi.

4 O6pano matrdopmu, 10 BIANOBIAAIOTH BHUMOTAMH, EMITIPUYHO
BUMIpSIHA 3aTpUMKa TPAHCMYKCHHTY Mg KOXHOiI 3 Hux. [lmarpopma Wowza
Streaming Engine mae wnaiimeniry 3atpumky (1,5¢). Ile I3 Oymo oOpane s

MOJIEpHI3allli CHUCTEeMHU OHJIAWH-TPaHCIALIA. Y SKOCTI JOJATKOBUX CEPBEPHUX
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noTy)XKHOCTeH OyB oOpanuii cepsic Wowza Streaming Cloud, sxuii m03B0JIKB
3MEHIIUTH KUIbKICTh amapaTHUX CEPBEPIB 3 YOTUPHOX JO OJTHOTO.

5 byna wnamamroBaHa i mpoTectoBaHa Iniatrgopma Wowza Streaming
Engine. 3okpema, MiHIMI3yBaTH 3aTpUMKy 10 1,5¢ JO3BOJHIIO  «TOHKE)»
HajamTyBaHHs. [lpy oMy dYacTuHa KOpHCTyBadiB (abo BCl KOpPHUCTyBaul MpH
HOpPMaJbHOMY HaBaHTA)XCHH1) MIPUHMATHME BIJICONIOTIK B PEKHUMI PEAIbHOTO Yacy 3
MIHIMQJIBHOIO 3aTPUMKOIO (1,5¢) 6e3 BTpaTh SIKOCTI, a PeIlTa - i3 3am3HeHHsIM, ajie 31
30epexxeHHsM HD-skocTi.

6 Ha 6a3i API Oyno HamucaHe BJlacCHE NpOTrpaMHE JOMOBHEHHS, IO
aBTOMATH3Y€E TPOIEC MEPECIPSIMYBaHHS BICOMOTOKY B PEXHMI peaabHOro 4acy Ha
nonyJsipHi wiatdopmu YouTube i Facebook. Kpm Toro Ha 6a3i APl OyB cTBOpeHwMid
JOIaTKOBUI (DyHKLIOHAJ JJI IHTErpallli B CHCTEMY OHJIAMH-TPaHCIALIA KOMIOHEHTY
pay-per-view.

7 bynu HaBeneHi pexomeHAAIlll NIl OpraHizailli OHJAWH-TPaHCISIIN 3
Kpyrosum oriisaiom 360 rpaaycis.

8 bynu  mpoBeneHi  po3paxyHKH — KamiTAIbHUX  BHUTPAT  IMPOEKTY
MoJepHi3alli, ki cknaiu 96 350 rpH., a TaKOXK pPO3paXyHKH €KOHOMIYHOIO €(EeKTy,
0 BHWHUKA€ BHACTIIOK CKOPOYECHHS EKCIUTyaTaliiHUX BUTpaT. BuszHaueHo, mio
eKCIUTyaTalliiiHi BUTPATH 3MEHIIMIIMCA MaiKe BTpHUUl, a eKOHOMIs ckiiana 119 752,1
rpa./pik. ToMy ekOHOMIYHUH e(]eKT, 10 BUHUK BHACIIAOK CKOPOYEHHS
eKCIUTyaTallifHuX BUTpPAT, JIO3BOJUB OKYIUTH BCl KaliTajdbHI BHUTPAaTH Ha

MOJIEpHI3aLiI0 CUCTEMH Bike mpoTsiroM 2017 poky.
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JOJATOK A. [lepenik JOKyMEHTIB Ha ONTUYHOMY HOCI1

[MosicaroBanbHa 3ammcka Ha 88 cTopinkax «llosicHroBanbpHa 3anucka byOmk
}0.0.docx»
Komis HaykoBoi my6uikartii «Kormist HaykoBoi myoikarii.pdf»

[Ipe3enTartis.pptx
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JOJATOK b. Ilepenik my0umikariiit 3 JOCTIKYyBaHOT TEMAaTUKH

1 Y. Krasovska Minimum delay achievement in video online broadcasting /
Krasovska Y.O., Magro V. I., Zuyenok I. I. // WIDENING OUR HORIZONS :
The 12 th International Forum for Students and Young Researchers, April 20-
21,2017, Volume 2 — Dnipro, 2017. - P. 32-33.



JNOJATOK B. JlicTuHr npoeKTy MOJIyJIs JAJIsl IHTerparlii B CHCTEMY OHJIAlH-

TPaHCJIALINA KOMIIOHEHTY pay-per-view

package com.produck.wowza;

import java.sqgl.*;

//momaemMo HEOOX1IHI KJIacu

import com.wowza.wms.application.*;
import com.wowza.wms.amf.*;

import com.wowza.wms.client.*;
import com.wowza.wms.module.*;
import com.wowza.wms.request.*;
import com.wowza.wms.stream.*;
import com.wowza.wms.rtp.model.*;
import com.wowza.wms.httpstreamer.model.*;

import
com.wowza.wms.httpstreamer.cupertinostreaming.httpstreamer. *;

import com.wowza.wms.httpstreamer.smoothstreaming.httpstreamer. *;
//momaeMo HEOOX1THI Kacu
public class ModuleSecureRtmpConnect extends ModuleBase {

public void onAppStart (IApplicationInstance applInstance)
{
// preload the driver class
/miakmodeHHs ApaiiBepy 3'eaqHanns 3 MySQL-06a3ot0
try
{

Class.forName ("com.mysgl.jdbc.Driver") .newInstance () ;

}

catch (Exception e)
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getLogger () .error ("Error loading: com.mysql.jdbc.Driver:
"+e.toString () )

/ly pa3i ycHixXy JOJAEMO 3alyC MPO YCIINIHE MMAKIIYCHHS 10 Jor-(ailry
cepBepa

}
}

// BnacHOpy4 omucyeMo metoj onConnect — MoJiis CHOpalbOBY€E MPU MIAKIIOYEHH]
KOpHCTyBayda

public wvoid onConnect (IClient client, RequestFunction function,
AMFDatalList params)

{

String secretKey = client.getQueryStr();

//OTpUMye€MO  MapaMeTp TMEepeBIpKH, SKUM  TepeaBaidi y  TOCHIIAHHI
rtmp://origin.visionmark.com/9tv?2123456/9tv

getLogger () .info ("MyModule" + client.getQueryStr());
//3amcyemo Horo 70 jJordaitry
Connection conn = null;

try

conn _
DriverManager.getConnection ("jdbc:mysgl://localhost/wowza?use
r=XXXXX&password=XXXXXXX") ;

//3'eqHyemocs 3 10
Statement stmt = null;

ResultSet rs = null;

//BUCTABISIEMO 3MIHHI 1O IEPBUHHOTO BUTJIISTY

try

stmt = conn.createStatement ()
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rs = stmt.executeQuery ("SELECT count (*) as userCount FROM
PPV where secret key = '"t+secretKey+"' and
allow="'true'");

//pobumo 3anuT 1o bJI, BiAmoBias MUIIEMO 0 3MIHHOI r's

//3anmUT O3Hayae. oOpaTH KOPUCTYBadiB, Yy SKUX key=secretKey Ta JO3BLI Y
napamMmeTpi true

//sxmio pe3ynbraT Oumbire 0, Taki KOPUCTyBadi € 1 MOXXHA HaJaTH IpaBa Ha
neperisi, SKIo Hi, TO BiI'€THYEMO

1f (rs.next () == true)

if (rs.getInt ("userCount") > 0)

client.acceptConnection();

//6e3nocepeHiiA T03B11 Ha MIKIIOUCHHS

getLogger () .info (" MyModule: " + secretKey + " connect
client: " + client.getClientId());

//3amuc 1i€i moaii 1o Jor-daitry

}

}

catch (SQLException sglEx)

{

getLogger () .error ("sglexecuteException: " +
sqlEx.toString () ) ;

}

finally
{
//3aKpUBaEMO CTBOPEHI KOHEKTH J10 Oa3u
if (rs != null)

{



try

rs.close () ;
}
catch (SQLException sglEx)

{

rs = null;
}
}
if (stmt != null)
{
try

stmt.close();

}
catch (SQLException sglEx)

{

stmt = null;

}

conn.close () ;

}

catch (SQLException ex)

{

// handle any errors

System.out.println ("SQLException:

" + ex.getMessage());
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System.out.println ("SQLState: " + ex.getSQLState());
System.out.println ("VendorError: " + ex.getErrorCode());

}

getLogger () .info ("onConnect MyModule: " + secretKey + "-" +

client.getClientId())
}
static public void onConnectAccept (IClient client)
{

getLogger () .info ("onConnectAccept MyModule: " +
client.getClientId())

}
static public void onConnectReject (IClient client)

{

getLogger () .info ("onConnectReject MyModule: " +
client.getClientId())

}
static public void onDisconnect (IClient client)

{

getLogger () .info ("onDisconnect MyModule: " +
client.getClientId());

}
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JNOJATOK . Biaryk kepiBHHKa €eKOHOMIYHOTO PO3ILTY

KepiBHuK po3ainy Pomanrox H.M.
(minuc) (mpi3BHUIIIE, 1HIIIATN)
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JNOJATOK E. Biaryk kepiBHHKa JUILIOMHOI poOOTH
BIAI'YK
HA JUTJIOMHUI MPOEKT
crynentku byonuk 10.0. rp. 172m-16-1
Ha TeMy: «MojepHizalis TEJICKOMYHIKAI[IHHOI CHCTeMH OHJIAaWH-TPAHCIISIIHN, 1110
MPALIOE y PEXKUMI PEATbHOTO Yacy»

AKTYyaJIbHICTh TEMH: BK€ 0OaraTo pOKiB CIIOPTHUBHI IOJIi MO BChOMY CBITY
NOB’s13aH1 3 HEOOXIHICTIO OHJIAMH-TPAHCIALINA B PEXKUMI peallbHOTO 4acy. Y wii
rajiy3i HaJ3BUYaifHO MOMYJISIPHUM € ToTajiizatop. [Ipu nboMy cTaBKu pOOISATH JIOAU
3 PI3HUX KYTOYKIB IJJAHETH 1 KOXKHA CEKYH/A 3aTPUMKHU OHJIANH-TPAHCIALIA MOXe
KOIITYBaTH iM BEIMKUX Trpomieil. Tomy MiHIMIZaIisg 3aTPUMKU 1 CBO€YacHa
MOJIEpHI3aLlisl CUCTEM OHJIAWH-TPAHCIISLIN - aKTyallbHI 3a/1aul.

[ToBHOTa PO3KPUTTS TEMU: TEMA JUILIOMHOI pOOOTH PO3KPUTA OBHICTIO.

TeopeTnunuii piBeHb JUIIOMHOI POOOTH - TOCTATHHO BUCOKHIA.

[IpakTyHa 3HAYYIIICTh: Yy POOOTI 3ampoONOHOBAaHA MOJEpHI3allisl CHUCTEMU-
OHJIAMH-TPAHCIISIIH, SIKa YCIIITHO BTIJIEHA HA MPAKTHUIIl Y JBOX Mac-Me/aia KOMITaH1sxX
JIHITPONIETPOBIIMHH.

CaMocTiliHICTh BUKOHAHHS POOOTH: poOOTa BUKOHAHA CAMOCTIHHO.

SxicTb oQopMIEeHHS, 3arajibHa Ta CHellajbHa TPAMOTHICTh: O(QOPMIIEHHS
poOOTH BIAMOBIAAE BUMOTAM, SIK1 10 HET Ipe]1’ IBIISTFOTHCSI.

[lepeBarn Ha HeAOJIKM POOOTH: poOOTAa Mae MpaKTUYHE 3aCTOCYBAHHS Ta
BaroMe €KOHOMIYHE OOTPYHTYBaHHS, IO HEAOJIKIB poOOTH CIIij] BIIHECTU OJIHOYACHE
MepeciIilyBaHHs JCKIIbKOX IIJIeH 3aMiCTh OJIHiI€1, 4Oro HE MOKHAa YHUKHYTHU TpU
MPaKTUYHOMY 3aCTOCYBaHH1 3J100yTHX 3a CIEI1albHICTIO 3HAHbD.

3aranpHa OIlIHKAa pOOOTH Ta BHCHOBOK, IIOJI0 PEKOMEHAIM T0 3aXHUCTy B
JEK: B migoMy IuIuioMHa po0OOTa CHpaBisie Ay»KE IO3UTHUBHE BPaKEHHS Ta
3aJJOBOJIbHSIE BUMOTaM, WO Mpea'sBIsIIOThCs. BBakaro, 10 OUIIOMHa poOoTa
3aCIyTOBYE OIIIHKH «BIAMIHHOY, a ii aBTOp, byonuk HO.O., npucBoenHs kBamdikaiii
«IH)KEHEepa B Taly3l EJEKTPOHIKM Ta TEJICKOMYHIiKallii» 3a Hampsamom 172 —
TEJIEKOMYHIKallii Ta pagloTeXHIKa.
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