SRT — npeanocbINKKN K NOABEHUIO
N ero BO3MOXXHOCTH

GaraninApps.com
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[Tpnumep 1. free SRT-aHKOOEpPD!

SRT Streamer RemoteExpert

| RemoteExpert

Video and Audio

B Dnsert timecode 2l alpha 2
7 Studio Player o

Tt works with SRTMiniServer 1.4 (and above) ONLY

Encoding Options

- ~ Video/ Audio bitrate(Kbs):

SRT Destination : :‘ 2 "mmmmwn . ‘ R

Server:

i A h

Latency(ms):

Sys.Info Pkl Studo Player

Auto re-connection limit:

Live broadcast of the concert

I DI output Bxternal output: Advanced form >

Audio Channel MUTE
1 3 5 7
2 4 6 8

O camera @ Mix

2 (build 25)



[lpnmep 2: MobunbHbIE penopTepsl




[Tpumep 3: TanM CUHXPOHM3aLIUGA
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Packnaa B Ha4dane 2000
Desktop, Flash, RTMP
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Packnag Ha HegaBHU MOMEHT
Mobile, HLS, RTMP
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[1peTeH3nn Kk RTMP

* NponpueTapHbIN. UTHOP Pa3paboTyYMKOB.
Adobe ero He pa3BuBaerT.

* HET NOAAEPXKKN HOBbIX KOOEKOB (TONbKO
h264 n 2ch audio)

* dasnpyetca Ha TCP



SRT: oTBeT oT Halvision

* Open-source npotokos. OpmeHTauma Ha KOMMYHUTU
pa3paboTymkoB. AKTUBHOE pa3BUTUE.

* Codec-agnostic: MOXXHO nepeaaBaTtb YTO YrogHo

* basupyetca Ha UDP



SRT: Codec Agnostic

e HEVC, AV1 etc

e Multi-audio

e [lpuknagHblie gJaHHLIE:
dhannsl, oTo,
CoOOLLEHNS
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SRT noctpoeH Ha UDP 21!
Kakoro 4yepra....

TCP UDP TnnoBble BO3paXXeHUs:

e UDP 310 noteps
OaHHbIX

e UDP Gnokunpyetcs
nposangepamm




TCP - 3anoXxHUK Bo3pacTa
(1976)

B kaknx ycnosuax cosgasancsa TCP B 1976:
Meab

“Cnabbie” 9BM, bopbba 3a kaxabi 6anT n TakT
npoueccopa

HawnBHble npegcTaBneHnsa 0 BO3MOXHOM Tpaduke



UDP - 3anor ckopocTu

UDP*
* npotokonbl Ha 6aze UDP

CneunanmanpoBaHHbIe
NPOTOKOJSIbl MOCTPOEHHbIE
Ha UDP - TpeHa
nogaepxmsBaembli
KPYNHbIMU UrpoKamu,
Bktovaa Google

[lo3BonaT 4obuTbCA
3HaYNTENBHO DONbLUEN
CKOpPOCTU nepeaayu
OAaHHbIX 6e3 noTepu



UDT

/l UDP-based Data Transfer Protocol

@

ubT

(Yunhong Gu)

CrapTtoBan B 2001
[MocnegHun ctabunbHbIn penna: 2013 roa

MmeeT pasHble Harpagbl o CKOPOCTU nepeaayun damnnos
UDT - ansa nepeaayu ¢pannoB (LLeNOCTHOCTb AaHHbIX)

UDT wncnonb3yeT nepuoanyeckue noareepxaeHms ACK, 4tobbl
noaTBEPAMTbL NAaKeTHYIO OOCTaBKyY, a oTpuuartensHble ACK nucnonb3aytores,
4TOObLI COOOLMTL O MAaKeTHOW NnoTepe.

Mepnoanyeckne ACK nomoratoT obnerdntb yrnpasneHne aBmXeHnem
KOHTPOIbHbIX COOOLLEHNIN Ha 06paTHOM MyTW, KOrga CKOPOCTb Nepeaaydn

[JaHHbIX BblCOKa,

NOTOMY YTO B 9TUX cuTyaumusax konundectso ACK nponopumoHansHo
BPEMEHMU, a HE KONMYECTBY NAKETOB AaHHbIX.




SRT nocTtpoeH Ha UDT

n by

Yunhong Gu, la 07/09/2011

#include "platform_sys.h"

#include <exception>

int srt_connect_bind(SRTSOCKET u,
const struct sockaddrx source,
const struct sockaddrk target, int target_len)

return CUDT::connect(u, source, target, target_len);

srt_rendezvous (SRTSOCKET u, const struct sockaddrx local_name, int local_namelen,
const struct sockaddrx remote pame, int remote_namelen)

bool yes = 1;
CUDT: :setsockopt(u, @, SRTO_RENDEZVOUS, &yes, sizeof yes);

n and sockaddr_inG.
st 2 ) ) t the
if ( (local_name->sa_family && local_name->sa_family != AF_INET6)
|| local_name->sa_family remote_name->sa_family)
return CUDT::APIError(MJ_NOTSUP, MN_INVAL, 0);

const int st = srt_bind(u, local_name, local_namelen);
if (st != 0)
return st;

return srt_connect(u, remote_name, remote_namelen);




[IpomMeXyTo4YyHOE pe3tome

* Open-source rnpPoTOKON ( https:/github.com/Haivision/stt )

* Codec-agnostic: MOXXHO nepeaaBaTtb YTO YrogHo

* basupyetca Ha npoYyHOM pyHOAMEHTE “aBTOPUTETHOIO”
npotokona UDT (noctpoeHHoro Ha 6a3e UDP), obecneumBatowlero
LEeNOCTHOCTb AaHHbIX.

e Xopolwlaa AOoKyMeHTauus


https://github.com/Haivision/srt

HeMHOro netanewu

* Pexxumbl coeanHeHuns

* Pexxumbl nepenayvn gaHHbix (Buffer, Message, Live)



,El,eTan N. pexXxmMbl COEONHEHUNA

* Caller & Listener

* pexxmm PaHOEeBY ( rendezvous)



,El,eTan N. pexXxmMbl COEONHEHUNA

Listener - cnywaet UDP-nopt
Caller - uHnummpyet koHHekT Ha IP:PORT Listener’a

HanpaBneHue gaHHbIX MOXET ObITb NM00ObIM

Caller |:> Listener Caller <:> Listener

1) CoeguHeHne 2) MNepepada gaHHbIX
(HY>XHO 3HaTb IP:PORT nincteHepa)

HyxxeH “6enbin IP”



,El,eTan N. pexXxmMbl COEONHEHUNA

Rendezvous (npuwno n3 UDT) - ana npoduskn Firewall’'os
basnpyetcsa Ha ctapom metoae “UDP Hole punching”.

He HyxeH G6enbin |P.
Ho obe cTopOHbI A0MKHbI 3HATb ncxogsiwme [P n nopthbl.

X :><*\<:Y X > Y

1) CoeanHeHmne 2) MNepepada gaHHbIX

e B otnunyme ot WebRTC : aHanora ICE B SRT HeT. [lenaem camu.



HemMmHOro getanen

* PexxumMmbl coeguHeHns

* Pexxnmbl nepenayvn gaHHbix (Buffer, Message, Live)



[letanu: pexumbl nepegavn gaHHbIX

Buffer - onsa yenocTtHom nepenaym BCeX AaHHbIX
Message - gonyckaeT nponagaHue coobLleHnsd

Live - cneunanbHbIN peXXnm anga Buaeo-CTpUMUHIa
(cCamMblt MeOneHHbIN)

SRT_TRANSTYPE ttype = SRTT_LIVE;
set_srt_option(srt_sock, SRTO_TRANSTYPE, "SRTO_TRANSTYPE", &ttype, sizeof (ttype) );



[letanu: pexumbl nepegavn gaHHbIX

Transmission Method: Buffer
Setting SRTO_TRANSTYPE to SRTT_FILE sets the following socket options:

e SRTO_TSBPDMODE = false
® SRTO_RCVLATENCY =0

® SRTO_PEERLATENCY =0

® SRTO_TLPKTDROP = false
® SRTO_LINGER =180s

e SRTO_MESSAGEAPI = false
® SRTO_NAKREPORT = false
® SRTO_RETRANSMITALGO =0
® SRTO_PAYLOADSIZE =0

® SRTO_CONGESTION = "file"



[letanu: pexumbl nepegavn gaHHbIX

Transmission Method: Message
Setting SRTO_TRANSTYPE to SRTT_FILE sets the following socket options:

e SRTO_TSBPDMODE = false
® SRTO_RCVLATENCY =0

® SRTO_PEERLATENCY =0

® SRTO_TLPKTDROP = false
® SRTO_LINGER =180s

® SRTO_MESSAGEAPI = true
® SRTO_NAKREPORT = false
® SRTO_RETRANSMITALGO =0
® SRTO_PAYLOADSIZE =0

® SRTO_CONGESTION = "file"



[letanu: pexumbl nepegavn gaHHbIX

Transmission Method: Live
Setting SRTO_TRANSTYPE to SRTT_LIVE sets the following socket options:

e SRTO_TSBPDMODE = true
® SRTO_RCVLATENCY =120
® SRTO_PEERLATENCY =0

® SRTO_TLPKTDROP = true

® SRTO_LINGER =0

® SRTO_MESSAGEAPI = true
® SRTO_NAKREPORT = true
® SRTO_RETRANSMITALGO =1
® SRTO_PAYLOADSIZE = 1316
® SRTO_CONGESTION = "live"



[letanu: pexumbl nepegavn gaHHbIX

Live - onsa Bugeo-cTpumMuHra

O6wmn Workflow:

MPEG-TS [ > |Hapeskana 1316 > |stsend(.)

oanT




[etann: pexxmmbl nepegadvn gaHHbIX

Live - cambii MeanieHHbIN U3-3a cTabunmuanpyrowero dydgepa.

Source Network Transmission Destination

+ (e.g. Makito X Enc.) N . DirtyiNeswarkintroniices: s+ (e.g. Makito X Dec.)
b/w Limitations, Jitter, Delay, Packet Loss

Feedback Happy Decoder
Variable

Bitrate

Encapsulation incl. Network Time Stamps >

LININININ

Sender Buffet t Receiver t
>2 xRTT Buffer

Constant Frame Rate Reconstructed
E.g. a Video Frame every ~“33ms A Video Frame every ~33ms



HemMHoOro getaneu

* Pexknumbl coeanHeHuns
/| Caller, Listener, Randezvous

* Pexxumbl nepegavn gaHHbIX
// Buffer, Message, Live



[lonynapHble BONpOChH

UTO Tam Cc peanbHOU 3a4epKKOM OT CTeKNa OO0 CTeKna.
SRT u Firewall. Ypa, pesontouua?
SRT vs NDI

SRT v boHauHr (ceon, nosepx MPTCP)



SRT: 4TO Tam C 3a4epXKOn

A s () 0 e SRT - oTBevaer
- . 3a TpaHCMopT
YR A T
N e : e Perynupyetcs yepes

napametp Latency

e Ha peanbHyio
3aJepXKKy CUNbHO
BNUAET 9HKOAEP

SDI-monitor



SRT: 4TO Tam C 3a4epXKOn

667ms ( Moscow —>USA—> Moscow ) Cxema:
Larix no LTE(Megafon)
- [J—— e, _‘ cTpumMmut Ha SRT
i |=~="=—=== Yy MiniServer (opu1CHbI
el s CUrMrent nposangep) yepe3 USA-
NPOKCH.

— —~

Dol |

3agepxka: 667 ms



SRT: YTO TaM C 3aJepP>KKOU

T Cxema:
SRTStreamer (msk)
CTPUMUT Ha
B94MMS obnayHbI cepBep B
SRT Streamer MsK, NCMornb3ys

(mpeg?2 codec) Kogek mpeg2

7 . (Mbl CMOTPUM MO

cHen: 3agepxka: 334ms

Date-Time Calendar




[1po “kBagpaTuKin®
(CKOPOCTb VS Ka4yeCTBO)

SRT Latency 20 ms SRT Latency 300 ms

8] ND! - LAPTOP-QSIGLINU (SRTMiniServer A-Line 1) (1464x1080/23p) NON - LAFTOP-QSISUNU (SRTMiatServer A-Line 1) (1464x1080/23p)
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]
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connection /
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[1po “kKBagpaTukn”

decoded fps: 29

a/v buffers: 128 ms, 133 ms
bitrate: 10282 Kbs

loss: 10123304 pkt (6%)
drops: 9080 pkt (0%)

Resetbuffer |  NDI OFF

"Lost" (NnoTepsiHHble) 03HaYatoT 60/1bHbIe NaKeTbl
"Drops"(oT6pacbiBaHME) 03HAYaeT MEPTBbIE NAKETbI.
"Latency"(3agep)xkKa) — 9TO BPeMSI JIeYEHUsI KaXXA0oro 60/IbHOro nakeTa.
BbicOokOe 3HaYyeHne 03HavyaeT 60sblLue LWaHCOB BOCCTAaHOBUTL 60IbHOM
naker.

2*RTT



[1po “kBagpaTUKK’

['Oe ctaBUTb Latency?

Decoder: 1.20ms 1

ooooooo
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[lonynapHble BONpOChH

UTO Tam Cc peanbHOU 3a4epKKOM OT CTeKNa OO0 CTeKna.
SRT u Firewall. Ypa, pesontouua?
SRT vs NDI

SRT v boHauHr (ceon, nosepx MPTCP)



SRT mn Firewall

CneumanbHbin pexnm “PaHaeBy (Rendezvous).
MapkeTnHroBasi 06eptka ana ctaporo metoaa “UDP Hole
punching” (Skype, WebRTC etc)

e He TpuBManeH B HaCTpPOUKe.

e CepebpsHasa nyna (HET): He Bce dhanpsonsl npobusatoTcs.

e HyxeH “nnaH Bb”. Ho ero HeT B SRT.



SRT n Firewall (Plan B)

SRT MiniServer
: (Your Studio)
- no public IP
no router configuration
- >; no “rendezvous mode” limitations
- additional node on way




[lonynapHble BONpOChH

UTO Tam Cc peanbHOU 3a4epKKOM OT CTeKNa OO0 CTeKna.
SRT u Firewall. Ypa, pesontouna?
SRT vs NDI

SRT v boHauHr (ceon, nosepx MPTCP)



What happens if we do many encode-decode

NDI is the first ever codec to provide multi-generational stability

SRT vs NDI

Example NDI video stream

Approximate bandwidth required

1 x UHDp60 video stream 250 Mbps
1 x UHDp30 video stream 200 Mbps
1 x 1080p60 video stream 125 Mbps
1 x 1080i60 video stream 100 Mbps
1 x 720p60 video stream 90 Mbps

1 x SD video stream

20 Mbps




SRT vs NDI

Studio

- @
USA Overlays :
transformatlon

- EE_ gw:

Main Spain Overlays
compgsition
SRT to NDI
: ISRT
MiniServer / ne Eg
Eap e
China Overlays

Play other
media




[lonynapHble BONpOChH

UTO Tam Cc peanbHOU 3a4epKKOM OT CTeKNa OO0 CTeKna.
SRT u Firewall. Ypa, pesontouna?

SRT vs NDI

SRT n bBoHauHr (HaTuBHLIN, noBepx MPTCP, 4Tto-TO CBOE)



HatumBHbIn: SRT 1.5

Broadcast

Backup

Balancing
(cymmunpoBaHue)



SRT nMPTCP




[ToaTOMY caoenanu cBon
OOHAOWHT essage. mode

Live- mode




[lonynapHble BONpOChH

UTO Tam Cc peanbHOU 3a4epKKOM OT CTeKNa OO0 CTeKna.
SRT v Firewall. Ypa, pesontouua?

SRT vs NDI

SRT v boHauHr (HaTnBHbIN, NnoBepx MPTCP, kaCcCTOMHbIN)



WebRTC vs SRT

B craHgapte WebRTC
- OUKCUPOBAaHbI KOOEKMU
- FPOMO3OKUN

SRT 6onee nérok;
Kak Obl noacTtpamnBaeTcs B umetowmecs MPEG-TS noTokw.



[ pabnn Ha KoTopble
HaCTyrnunu

Ha npumepe 60HOWHI peLleHmns

Llapunr UDP-coketoB



Mpegnonaranu 4to 6yget pabotarthb Tak:

data > Q Q‘ UDP-6ydep A —

SRT-cokeT A UDP-cokeT A
data > Q Q UDP-6ydep B —
SRT-COKeT B UDP-cokeT B

data > Q O UDP-6ydep C —>

SRT-cokeT C UDP-cokeT C




LLlapuHr UDP-cokeTa

A pabotano Tak (No ymonyaHuio):

CRpe

SRT-cokeT A

wta > () () uoPoycpen —~

SRT-cOKeT B UDP-cokeT

data
JleunTcsa aBHbIM ykazaHnem UDP-nopTa

SRT-cokeTt C srt_connect_bind BMeCTO srt_connect




Cnacnoo 3a BHMMaHue!

SRTMiniServer.RU

Michael@GaraninApps.com



