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Mission

Sichere, performante und hochqualitative Video-

Streaming Lésungen fur Ihr Unternehmen
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Broadcasters Corporate Intelligence Surveillance
Media Companies Financial Reconnaissance (ISR)
Sporting Leagues Medical / Healthcare Mission Systems
House of Worship Government Civil Protection
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Woftur steht Haivision ?

geringste Latenz

Qualitat &
Zuverlassigkeit

hocherperformante
Systeme

Kunden-Support
und Zufriedenheit

Komplettlésungen
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Halvision 2019

Corporate Headquarters

e Montréal e Chicago
e* R&D Centers
e Montréal e Chicago
e Hamburg e Portland
Sales Offices
e Washington e Atlanta

SaaS Managed Services

e Austin

’ Sales & Field Engineering

North America "
e Boston e Chicago e San Diego
e Dallas e Denver e Seattle
e Los Angeles e Montréal e Tampa
e New York e Philadelphia e Washington
Latin America
e Sao Paulo e Rio de Janeiro
Europe
e Mainz e Amsterdam
e Hamburg e London ‘
Asia-Pacific ‘&
e Beijing e Tokyo
e Seoul * Shanghai CHANNEL PARTNERS END USERS INSTALLED BASE VIEWERS
e Singapore
* 300+ Globally + 25,000+ Globally * 100,000+ Products Globally + 10,000,000+ Daily
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Anwendungen & Referenzen

Field Contribution Remote Production Live Interviews
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Anwendungen & Referenzen

BROADCAST

i RIOT

w GAMES

E=2rii

@ﬂcheddar
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32 channel intercontinental
remote production

Live interviews; all stadiums,
practice fields, remote analysts

Live interviews; all stadiums,
practice fields, remote analysts

Return feeds & teleprompt for
OTT only channel

L/
COMCAST

Channel monitoring, return feeds,
teleprompt with 300+ users

Real-time collaboration with
production team on location (GoT)

80 24/7 channels to cloud
syndication for OTT/MVPD

Live in-stadium distribution for audience
and regional production teams
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Anwendungen & Referenzen

Kirchen

t CONNECT
A \ COMPANY
. o

LAKEWOOD

CHURCH

Gn)World
&7 Changers

() Elevation

CHURCH
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Anwendungen & Referenzen
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Global All Hands Facility IPTV & Signage Research Recording
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Anwendungen & Referenzen

. | | | Streaming internal corporate
B®Microsoft A! streaming for Inspire, Ignite, W § 8

Build conferences events to global audiences

. Live remote production of Y Product and solution develo
| _ ., pment
LlnkEd m LinkedIn Speaker Series @) Alistate. review platform

Connecting all manufacturing ""“ Powering displays throughout the
locations for all hands interactivity NYSE world’s largest trading floor
% RBC IPTV to the desktop and wall @ Homeland IPTV and signage throughout largest US
Mg Royal Bank displays to assist financial trading  ®%% Security civilian department
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Anwendungen & Referenzen
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Training & Ranges

\/

U.S. AIR FORCE

=
Liberté « Egalité + Fraternité
REPUBLIQUE FRANGAISE

Ministerie van Defensie

Ministry . N - . Hi
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Anwendungen & Referenzen

Mission Critical Decisions: Delivering
real time video across every network to
the most important decision makers.
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Produkt Portfolio

MEDIA/CLOUD SOLUTIONS

Haivision Media Platform

* Enterprise - Multi-Standort-Streaming
*Site - IPTV/Signage

*« Workgroup - Forschungsgruppen & Teams vernetzen ]'”

i
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=] streaming soLuTions L

[ |
Halvision
SECURE
RELIABLE
TRANSPORT

Makito X
Encoder KB Series
Encoder/Transcoder L.
Haivision Gateway
- Transcode streams, bridge
Kraken networks
Transcoder/Encoder

Haivision Video Cloud

*Internet Streaming und Verwaltung
von Inhalten

Haivision SRTHub

Live stream routing across Microsoft
Azure

Haivision Play

Set top boxes, media players,
mobile & desktop applications

Haivision
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Latenz

far flussige
Interaktion sind

Millisekunden 1 g
sind

200

Millisekunden
Latenz

entscheident i
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Heraustorderungen el globalen Live-Events

Public
Internet

@ Live Event 4~ g

300ms RTT

Haivision



Herausforderungen bei globalen Live-

Kann man sich
auf das Internet
Verlassen?

Wie kommen
die Inhalte in
die Cloud?

Muss man
Routen
Manuell
bauen?

© Haivision 2019
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Ist der

Workflow
skalierbar?

Ist die Pflege
der Infrastruktur
aufwendig?

Integration
in die
Produktions- 22
Umgebung %

Haivision



Netzwerk-Optionen im Vergleich

% o ®

Satellit MPLS Public Internet
Netzwerk

Latenz ® SIS ©
Bandbreite OO© OO ©
Einrichtung @ @ @
Kosten ® ® OO0
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Probleme in der Ubertragung

« Paket Verluste
einzelne Pakete gehen verloren

o Jitter
Pakete kommen zu unterschiedlichen Zeiten an

« Dauer der Ubertragung
kommen die Pakete rechtzeitig an?

 Bandbreite )
Schwankungen in der Ubertragungs-Bandbreite

Haivision



UDP......

Protokoll-Optionen im Vergleich

TCP/IP ...

Beispiele: TS, RTP

Typisch fur LAN
Anwendungen

Keine Sender/Empfanger
Beziehung

Streams warden vom Sender
initiert

Senden und beten - Sender weil3
nicht, ob Pakete ankommen

Paket-Verluste verusachen Probleme
im Video. Ein Ausgleich von Paket-
Verlusten ist nétig, braucht aber
extra Bandbreite und erhdht die
Latenz

Beispiele: HLS, DASH, RTMP

Typisch fur Internet streaming

Sender/Empfanger Beziehung
Sender halt Pakete bis der
Empfang bestatigt wird (ACK)
Verlohrene Paket warden so oft
gesendet, bis sie 100%ig
ankommen sind

Basiert auf TCP/IP, Latenzen steigen
bei Paketverlusten durch erneutes
versenden

Haivision



Die Geburt einer LoOsung der Probleme: SRT

Dezember 2012
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ARQ: Automatic Repeat reQuest,

I , I
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Encoder Decoder
Sending Buffer Receiving Buffer
Round Trip Time Dependent Loss & Jitter Dependent

In Transit
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Packet Retransmission
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INntegritat des Streams
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bps Source bps Destination

Variable
Bitrate

B/W Limitations, Jitter,
Delay, Packet Loss

T t \ T / t
Constant Frame Rate Problem: Erratic Bitrate AND Frame Rate
E.g. a Video Frame every ~33ms
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INntegritat des Streams

ops} Unmanaged Networks

Source o] Destination

Variable
Bitrate
B/W Limitations, Jitter, .

) —{ - § —

Variable
Bitrate

T t t

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

Constant Frame Rate
E.g. a Video Frame every ~¥33ms
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SRT Secure Reliable Transport

Deliver high-quality, low-latency video across
the public internet

=

=4

® G G
Packet Loss Low Latency Firewall Friendly Secure Open Source
Protection
1 ——— Blienseort ™S THE £
& 1 riﬁ = o Microsoft EATIO% $/ Over 300
: e 1 A Open Source CAD o' i
§ Sgn 7V s N TELEVISION Companies
T ; SRTALLIANCS ARTS & SCIENCES Support SRT
2012 2013 2014 2017 2018 2019 Today
Conceived Demonstrated Productized Open Sourced Microsoft Endorsed Emmy Awarded Defacto Standard
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SIRT Protokoll

0 O O

Low Pristine Content Secure Firewall
Latency Quality Agnostic Streams Traversal
UDP w/ARQ Overcoming Codec, Video, Audio, AES 128-, 256-bit Caller, Listener,

Streaming Jitter & Packet Metadata, Messaging Encryption Rendezvous
Protocol Loss

Haivision



SIRT Alternativen

Transport layer
TCP - UDP - DCCP - SCTP - RSVP - more...

HLS or RTMP Transport Transport Stream
over Stream over
TCP/IP over SRT
UDP with FEC

« Safe, using TCP/IP retransmit * Limited Packet Loss Recovery * Highly Accelerated Packet
* Slow, 5 - 30 seconds « UDP Real-Time Behavior suffers Retransmission Algorithm
» Lack of high quality decoders + Poor with jitter, reordering * Payload independent, time-stamped,
» Potential for TCP congestion encapsulation

¢ Optimized small buffering
« AES encryption

Haivision



Network Adaptive Encoding

R

schlechte tiberlastetes
Wetterbedingungen Internet

Haivision




DECODED VIDEO STREAM |
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SRT Hub

Intelligent Media Routing in the Cloud

S Azure
Secure, Reliable Global Routing Live- & File-based Workflows Built for Broadcasters

Live Event IA Azure Production Studio
'
R N L =)>

4 Haivision (( ))
= SRT Hub

= |

Blob Storage
- J J
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SRT Hub Overview & Dashboard View

A SRT Routing

\—’ Containers

/ Azure Cloud
s Reach & Scale

Quick View of
Global Routes
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SRT Hub Route Map & Hublets

.-y = ivisi ROUTES DEVICES 0 User Name Q
Intuitive User |
E X p e r i e n C e LIVE TO ARCHIVING ROUTE 00:00:01 -03:19:59 STOP ROUTE

Archiving Hublet
ARCHIVING ACTIVE

CONFIGURATION STREAM

Processing F Process| ing
.
Flexible Hublet
@ Processing \ i o Passphrase 9ppYOBOB6VKRNAY
/ Port 14901
( O n n e Ct O rS URL srt;//51143.122.67:14901

P 51143.122.67

I o SRT Mode* Listener

Processor 27
Memory 13

Input Bandwidth 16860497
Output Bandwidth 3874858

Scalable &
On-demand
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Example Use Cases

UK South
West Europe

Field Contribution to o
Cloud-based ) JE
Production

N

\ 3 Party Broadcast
\_ Workflow Solution /

S
=N~
Press Feed United Nations

Press Feed White House

East US East Asia
e N\ N
Makito X : . . .
Encoder Makito X Field Contribution
ith Ret Feed
wit eturn Feeds
Makito X Makito X
Decoder Encoder
\ J y,
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Setting Up an SRT Hub Route

Breaking News Product Facility
MONTREAL AMSTERDAM

Makito X Haivision Makito X
Encoder SRT Hub Decoder

AAzu re
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SRT Hub | Easy Routing from/to Anywhere

© Haivision 2019 HaiV|S|0n



Connecting Production Systems in the Cloud

Vantage

Celestream

*
*
*
*
*
*
“
\d

Process Output
Hublet

[ 1"\
p D
Input

Hublet Haivision
T Hub T
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SRT Hub | Connected Broadcast Ecosystem

Output Hublets

Output Hublets connect SRTHub routes to external
components such as low-latency decoders, playout
servers, and cloud or on-premise live and file-

O_ M' ft _O based editorial systems. Hublets support and
. ICI'OSO automate live-to-live, live-to-file and file-to-file
O_ ‘v. > _O workflows.

Select Hublet type

LightFlow YSRE-pos

by epic labs

O telestream O

SRT Output

O Halvision O

RTMP Output

[Ifl] SRrT Analyzer
OptiQ SRT
iQ SRT

O > YouTube © O facebook O @ e

Wi St i Cloud
” 'owza Streaming Clou
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SRT Hub Partner Workflows | Avid

LiveNevianaomranmsehtoC edidorial

Southeast Asia in the Cloud

Haivision
SRT Hub
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SRT Hub Partner Workflows | Telestream

Celestream

Trahscowhas faiSeortosial

ive snt
Live Event Channel
UK South I\ Azure in the Cloud

Haivision
SRT Hub
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SRT Hub Partner Workflows | Wowza

6 WOWZA

media systems

Streaming to OTT

e ive Stream
Germany North Cloud Platform

Haivision
SRT Hub
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SRT
}_} Protocol
Routing

/ Azure Cloud
Reach & Scale

Connected
Broadcast
Workflows

0

On-demand
& Scalable

RT Hub | Intelligent Media Routing in the Cloud

Haivision



SRT Hub

Intelligent Media Routing in the Cloud

AAzu re

Haivision



Quality « Commitment ¢ Bite
Justus Rogmann

jrogmann@Haivision.com



