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1 | PenHkapHauunsa 3.0




Tangram — HacTosLee n oyayuiee:

PeunHkapHauyusa 3.0

= Obuwee yBennyeHme NponsBoaNTENbHOCTH.
= 3HAYUTENbHO yAy4lleHbl XapaKTepnuctukum no IP.
" CkpembnnpoBaHue n aeckpembampoBaHue.

" YAy4ylweHHOEe UCNob30BaHNE bUTpenTa no
BbIXOAY.

= []peKpacHaAa pereHepaumna PCR.

" CB06OAHbLIM OT AXUTTEPA NOTOK Ha Cl.

Tangram - HacTosee n GyayLiee Patrik Lantto



Tangram — HacTosiWee n byayuiee:
PenHkapHauus 3.0

Tangram - HacTosilwee 1 Byayulee Patrik Lantto



Tangram — HacTosLee n 6yayuiee:

PenHkapHauus 3.0

= Jlo 1.7 Gbit/s yBennyeHa npon3sBoamnTenbHOCTb
BHYTPEeHHero KoHBeepa.

= 128 notokos n 850 Mbit/s IP ¢ nosiHbIm
Oyri/1IeKCOM.

= 850 Mbit/s ckpembanpoBaHue u
neckpembamnpoBaHue.

= KoHdurypupyemble BbIXogHble bydepsl.
= CHuKeHo ymncao npobnem c PCR.

= CHu»KeHo ymncao npobnem c Cl.
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2 | NMocnegHne paspaboTku




Tangram - HacTosiwee n byayuiee:

MocnegHue pa3paboTku

" CkpembnmnpoBaHue n geckpembamposaHume
Verimatrix

= PSIP n ATSC

= [losblweHa naoTHOoCcTb QAM un ISDB-T moaynatopos
= SNMP

= SDIB NTSC

= KoHTpoab TpaduKa

= AKTMBHbIM MOHUTOPWHI ANA pe3epBupoBaHua no IP
BXO4aM
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Tangram - HacTosiwee n byayuiee:

MocnegHue pa3paboTku

Verimatrix

=*[TonHaa noanepKa aIroPUTMOB
ckpembnunpoBaHma Verimatrix

"AES-128 CBC, ECB-L, ECB-T n DVB-CSA

"BbibopoyHoe ckpembampoBaHune ana AES-128

"EnoyHoe aeckpembampoBaHue
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3 | HoBbIM QPYHKLMOHAT




Tangram - HacTosiwee n byayuiee:

HoBbit pyHKLUMOHAN

= OnymuAa MOHUTOPUHTa

" WHTerpaumna c ASE

= Pe3epBupoBaHMe No cepBucam
= Obwwuun penns ana DVB un PSIP
= QO6paboTtka PSI/SI/PSIP/ARIB

= [logaepxKka EPG XML

= [lpuem HLS noToKoB

Tangram - HacTosee n GyayLiee Patrik Lantto



Tangram - HacTosiwee n byayuiee:

HoBbit pyHKLUMOHAN

MoHutopuHr un All Seeing Eye
"*MOHUTOPUHT U NOrrTMPoOBaHUE

"ETSI TR 101 290 n ATSC A/78
"BHyTpeHHee norrupoBaHue, syslog, SNMP

"AHTepdenc K ASE c norrupoBaHnem n BUAEO MKOHKaMU

Tangram - HacTosee n GyayLiee Patrik Lantto



Tangram - HacTosiwee n byayuiee:

HoBbit pyHKLUMOHAN

PesepBupoBaHMe cepBucoB

"BO3MOKHOCTb Ha3Ha4YaTb UHANBUAYA/IbHbIE
MCTOYHUKWN ONA Pa3HbIX CEPBUCOB

'Pe3epBMpOBaHme mexay pa3iMiHbiIMUA TUTMaMU
UMCTOYHUKOB

"Pe3epBMpoBaHMe No BXogam UCNONb3yeT
MAEHTUYHbIE BXOAHbIE CUTHA/Ib

="P|D pemannuHr

Tangram - HacTosee n GyayLiee Patrik Lantto



Tangram - HacTosiwee n byayuiee:

HoBbit pyHKLUMOHAN

PSI1/SI/PSIP/ARIB

"06wmnn penns ana DVB n ATSC PSIP
="YnydyweHHaAa nogaepxka EPG
"[Tpo3payHbIn NponycK Sl

Tangram - HacTosee n GyayLiee Patrik Lantto



Tangram - HacTosiwee n byayuiee:

HoBbit pyHKLUMOHAN

[Mpuem HLS noTtoKoB
"[TpuemHuuk Firefly HLS

"lA3Ha4yanbHO HLS He npeaHa3Havanca anAa
npodeCcCUOHaIbHOTo NCNO/Ib30BaHUA

"BbicOKaA 3aaeprKKa CUrHana
"Ha noaxoae ABR n decryption

Tangram - HacTosee n GyayLiee Patrik Lantto



4 | byaoywme TexHosnormm




Tangram - HacTosiLee 1 dyayLiee:
byaywue texHonorum

Tangram - HacTosilwee 1 Byayulee Patrik Lantto



Tangram - HacTosiwee n byayuiee:

byaywue texHonorum

HEVC UDH
e HDR ISOBMFF
DASH 0 WR
ABR " 3GPP EAS ATSC 3.0
CMAF  LeR CENE
MMTP
NGA DVB-CSA3 eMBMS
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Tangram - HacTosiwee n byayuiee:

byayuwme TexHONOrmum

Video - HEVC

"UHD ¢a3a 2 ogobpeHa B MapTe
"HDR — High Dynamic Range

"HFR — High Frequency Range
sNGA — Next Generation Audio

sUHD ¢a3za 3?
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Tangram - HacTosiwee n byayuiee:

byayuwme TexHONOrmum

byayuiee Buaeo koguposaHue

=\/CEG — Video Coding Experts Group

"JVET — Joint Video Exploration Team
="YABOEHMEe XapaKTepUCTUK KaxXable 10 net
=Y3Ke cenyac Ha 25% adpdpekTnBHee yem HEVC

Tangram - HacTosee n GyayLiee Patrik Lantto



Tangram - HacTosiwee n byayuiee:

byayuwme TexHONOrmum

“NMepepaua”

sATSC 3.0 — IP cdpoKycHMpOBaHO HA HA3EMHOM
nepegavye

"3GPP —eMBMS - 5G

="HTS — High Througput Satellite (ckopocTHas
CMYTHUKOBAA IMHUA)
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Tangram - HacTosiwee n byayuiee:

byayuwme TexHONOrmum

IP nepepava

*Multicast nepegaya no cpasHeHuto ¢ HTTP
CTPMMUHIOM

"ABR — HLS — DASH

"ABR MyNbTUKACTUHT

*MMTP — MPEG Media Transport Protocol
sCMAF — Common Media Application Format

=“Segmented segments”- cermeHTUPOBAHHbIE
CErMeHTbI

"CENC — Common Encryption (obuiee kognpoBaHue)
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5 | WISI v byayuiee




Tangram - HacTosiwee n byayuiee:

WISI n 6yayuiee

WISI oueHb KOHCepsamueHaA KOMMNAHUA...

Tangram - HacTosee n GyayLiee Patrik Lantto



Tangram - HacTosiwee n byayuiee:

WISI n 6yayuiee

WISI oueHb KOHCepsamueHaA KOMMNAHUA...

... M03MOMY KOHBepmupyem ece Hoable
cmaHoapmel obpamHo 8 cmapsie cmaHoapmeoi!

Tangram - HacTosee n GyayLiee Patrik Lantto



Tangram - HacTosiwee n byayuiee:

WISI n 6yayuiee

WISI oueHb KOHCepsamueHaA KOMMNAHUA...

... YUMo Mo380s158em 8HeEOPAMb HOBbIE
mexHos1o2uu!

Tangram - HacTosee n GyayLiee Patrik Lantto



Tangram - HacTosiwee n byayuiee:

WISI n 6yayuiee

= JlekogupoBaHMe U moaynauuna

= TpaHcmoaynAaumna

" CKpKMbAMpoBaHMeE U aeckpembnmnpoBaHue
= |P mynbtunkacTtuHr s ASI

= DVB-S/S2/S2X/T/T2/CBIP

= ABR B IP MynbTUKACTUHT

= TpaHckoguposaHue ns H.264 8 MPEG2

= MMTP 8BTS

Tangram - HacTosee n GyayLiee Patrik Lantto



Tangram - HacTosiwee n byayuiee:

WISI n 6yayuiee

= HEVC B HaWMxX naaHax

" HLSuT. 4. 6yayT CTaHAAPTHLIMU BXOAHBIMU U
BbIXOAHbIMU UHTEPDENCaAMMU

" [lpmem n npeobpasosaHmne ATSC 3.0
= 3alMTa KOHTEHTA

Tangram - HacTosee n GyayLiee Patrik Lantto



Tangram - HacTosilwee 1 Byayulee Patrik Lantto




