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Live Broadcast Quality Video Delivery over the
Internet!?!

Multi-platform

®
Convenient zw

Cost-effective

Reliable

Secure

Scalable

Disruptive



The Trend: Video over the Internet

IP video Internet traffic2012-2017
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Broadcasters, live event producers, content distributors and
enterprises are looking to transport live studio-quality video over

the Internet

Source: Cisco Visual Networking Index, Internet Video Forecast



http://www.cisco.com/web/solutions/sp/vni/vni_forecast_highlights/index.html

How video moves today

e Cameras capture live events
* Uplinked via satellite and fiber
* Received at studio for production

e Satellite and fiber used to distribute to
consumers/affiliates

* Expensive, time-consuming and capital-intensive
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How Zixi moves video

e Cameras capture live events

 Camera/encoder sends video stream over the
Internet in full fidelity to studios, broadcast centers
or directly to subscribers

* Quick, cost-effective and capital efficient




Zixi Technology

= Software-based Platform allows reliable transmission of broadcast-quality HD video
globally over unmanaged internet connections and private IP networks

= Zixi uses advanced technologies to manage jitter, packet-loss and latency to ensure
error-free video transmission

= Platform-agnostic. Appliance, standalone installable application or SDK for any
platform

= Zixi EcoZystem: Growing number of partners building Zixi into their platforms
extending Zixi standard for IP delivery

= Mobile, embedded and on-premise edge-based software, complemented with
cloud-based service platform
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Under the Hood

Video centric
Codec-agnostic

/9.4

Low latency

Hybrid Z-FEC & Z-ARQ,

Encryption

Support for all protocols
Network-aware



Effective Video Bitrate (Mbps)
(starting with a 10Mbps video stream)

Zixi provide rock solid broadcast-quality video delivery

Mbps

10 -

3 \ Zixi performance

\ remains excellent as
error increase

Other streaming

4 protocols do not
/ tolerate common

Internet issues

@\o \'o\o N'o\o @\o @\o og\o 'e\o og\o Qo\o oo '»o\o Og\o do ol

Q Q' O
Y &Y Q. N N
%XQ %XQ fon N ) N ) é‘c’x <°(°x N x@"’x é’xwé‘c’x N @"’x é”xq,
Q' O (O (O O Q' O
ST T T O F ST 0SS

a7 Xi
e H S

e RTMP
e VISFT SS
s RTSP

Latency (ms) + Packet Error Rate (%)




Accelerated VoD

Zixi provides up to 1,000x faster VoD file delivery and sustains 4~8x higher quality bit streams
vs. HTTP/TCP over the Internet

Stream Index

Mbps

Time (seconds)

= Tested over a home-grade ADSL, with max 10Mbps bandwidth, and consistent 2% packet loss



Video Quality

live HDTV Broadcast over the Internet

without ZiXi

LIVE I8

certificate L€/

Pauses and Block Artifacts as alternative
internet streams can’t play Smbps video
on a 5.3 mbps end-to-end pipe
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Startup Time

live HDTV Broadcast over the Internet

with ZZX/ without ZiXi
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IN JAN 7POX NEWS\ F-16 FIGHTER-BOMBER CRA! FOMUBUSINESS

00: 00: 400 seconds 01: 02: 400 seconds

Less than 0.5 seconds

Both TVs streaming the same live news broadcast, a 5Mbps bitrate video, globally via the Internet [from
Boston, MA 1o Singapore to San Jose, CA] over 0 5.3 Mbps end-to-end network bandwidth
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Contributions

Zixi Embedded Feeder Zixi Link Zixi Embedded Receiver

Encoders Partners:

- Adtec
- Ateme
= Harmonic Decoders Partner%
- Teradek - Adtec ' :
o - Thomson Video Networks - Arris ‘
= e ixi - L | — S5
~ Zixi Broadcaster . Harmonic
(Cloud, OnPrem) - Teradek

The Zixi Eco-Zystem®

Zixi-TS
CamePaS" /
S

JVC-ProHD

- Thomson Video Networks
Zixi-TS - VITEC, @tc.

—> The Zixi Eco-Zystem®
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Android . - Zixi-Player
el Unicast/Multicast Redundancy- alternative host [ for Android
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Recording TR101 AnaIYSiS e
HTTP API
Time Shifting
fPowered. wunis L ) SNMP Monitoring
Zixi Server Tl Network Bonding I
(Win/Linux) BRI o Zixi-Accelerated Fllg Transfer
~~~~~ Matrix Display L - (Win/Li )
256-AES Encryption  TTee- Z'X_"_P_'PF _________ In/LinuX
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Primary Distributions

Zixi Embedded Receiver

\y Premium Edge
\ Decoders: Basic Edge
Zixi Broadcaster - :dt_ec Alternative host
- rris :
(Cloud,OnPrem) e Bondmg.redundancy
. Backup file player
- Harmonic Time-shifted bl ;
. Teradek |me. shifted p ay.lou‘
- Thomson,Video Ne =) Confidence Monitoring
- Vitec
The Zixi Eco-Zystem® .
Basic Edge
® . .
Multi-boint Distributi ) ™ - Single input
ulti-point Distribution Clustenng Slngle output

Unicast/Multicast Redundancy- alternative host File acceleration

Recording 256-AES Encryption

Time Shifting TR101 Analysis X/ rrem—"

HTTP API Zixi Server
Bonding (Win/Linux)
SNMP

Redundancy- Primary/backup
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OTT/Enterprise Live/Confidence Monitoring

Zixi Proxy
CDN
@kamai @
. amazon
Level3 _
e
Android & iOS

video Receivers

4

Smart TV

Zixi Broadcaster
(Cloud,OnPrem)

Zixi-TS

\ 4

MPEG.
G-DAsH MAC PC

Windows/Linux

Multi-point contribution Clustering

PC
Transcoder Scalability
Multi Format TR101 Analysis
Recording HTTP API
Time Shifting SNMP

SDK — Linux/Windows/10S/Android
HTTP output — HTTP/HTTPS/HLS
CONFIDENTIAL © ziXi, LLC. 2007-2015 ZIFT — accelerated file transfer



1. Automated QoS

/o 4

* Simplify user configuration
* Automatic setting of QOS parameters

e Setting only Latency, all other parameters are set ‘behind the scene’:
* FEC overhead: 30% ( if latency < 1500ms)

* FEC block : 300ms (if latency < 1500ms) R —
N . . . Output Name:
Automatic FEC (avoid congestion) nput Streamdis -

Remote Management

upp RTMP Pull Push '® ASI

Output parameters

Stream ID:

Host:
Port: 2088

Password:

Max Latency [ms]: 5000

Bind to NIC: Any r

Zixi confidential & proprietary
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2. Network Bonding

/o 4

* Use multiple connections to aggregate bandwidth

* Hitless recovery from complete link drops or congestions

Source

Inflated
source

Destination

Generic software solution:
Bonding creator is part of:

e Zixi Feeder
* Zixi Feeder SDK
De-bonder is part of:

e Zixi Broadcaster
* Asalicensed feature

TN

Zixi confidential & proprietary
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De-Bonder on Broadcaster

-
DXI Broadcaster version 18015293 Linux 64-bit

CPU: 1.54%
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stream

Bitrate
Graph

Status | Inputs | Outputs | Adaptive

Inputs

© offline 1111

2000 File

© offline File

& Offline bondz Push

© offline chubchub_2 rtmp_pull
9 Connected james PjEI uosnhded
Links Source
test_user@0 10.7.0.166
test_user@1 10.7.0.79

VOD | Files

tmp_push

Settings | Cluster

% Bitrate[kbps]

fzixifiles/8000.ts 0

izixifts_from_pcap.ts 0

0

0

0.0.00 9025

EventLog

Bitrate[kbps]

4630
4521

00:00:00

16:15:07

00:00:00

00:00:00

00:00:00

00:00:00

% Outputs

P1:0P2:0 Stopped 0 A
Mot No Source 0 Al
analysed
P1.0FP2:0 Stopped 0 Y £
P1:0F2:0 None 0 Al
P1:0P2:0 Stopped 0 N £
P1:5 a
p2ass NOMe 2 d

Up Time

00:47:16

00:47:16

K
r
w
K
=

=00 12:23:10 1z: 12:23:30

LS5 = T Lo o T ) vy B L - iy W P

Statistics
Bitrate (kbps): 8447
Up Time: 00:09:24
Reconnections: 3
RTT(ms): 0
Jitter{ms): 19
Latency(ms): 2000

12:23:20 12:23:50

TuoruEy u

Total Packets
Packet Rate

Packet Loss %

Dropped Packets

Recovered Packets:
Not Recovered Packets:

1 431869
1774

[=]

137

(=1

0

12:24:00

T TuE

12:24:10

e
analizad

FEC Packets:
FEC Recovered:
ARQ Requests:

ARG Recovered:
ARQ Duplicates:
Overflows:

4

[reset]
215849

0
]
0
0
0

'ntial & proprietary

17



Repackaging and Transcoding

/o 4

Server side transcoding

Running on Windows/Linux machines.
Licensing on broadcaster
Providing cloud transcoding and ABR solutions.

Single server

‘Broadcaster + Transcoder’ on a single machine:

Windows/Linux machine

Broadcaster

Zixi confidential & proprietary
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Bit-counting

\_ Zixi Bx database
— Cust Name
J Cust Address

Contact Info

Box ID

Total BW used
By month

By year

Output

.csv file

1 page summary

rm o o - o o o . -

Interret

RN = e e e e e e e e e o e o

- -» Broadcaster
Meter Output

Total Aggregate Streams Out
Counting total Output 1x

Charging for total bits out 1x
Recording considered output

Add more BW 2 s
Zixi site

Users add BW |%§;\\ ) ‘
— Gfe m e Buy packages ! |

Renews BW available

Zixi confidential & propgietary
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Matrix Display

/o 4

- A switching and distribution management system
- One page Ul panel

- Controls the Broadcaster's Inputs and outputs

- Video preview

#) Inputs @ Outputs

In: test2
pullsourcepull 4 pushtest | Out: UDP: 127.0.0.1:7000

Back to administration %*

In: test2
QOut: uri

Zixi confidential & proprietary
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Encoder Feedback

/o 4

* Providing feedback to the encoder of available bandwidth to control its
Bitrate

* Provided on:
— Zixi Feeder SDK — with ‘setter’ function (tight integration)
— Zixi Feeder — with external script (loose integration)

& EE R
/

Encoder feedback

* ‘force padding’ — encoder-feedback with CBR padding on the network
level to improve the feedback sensing and the control on the encoder.

Zixi confidential & proprietary
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Scalable and Failsafe

g Source A Zixi Transmission Network
Clustering
Q and Node
S — Redundancy
Active / Active ™, o
or Active Passive ™,
Routing @
X - e > ,
Path Primary / Backup
redundancy Path Delivery
L NS AN

Full Scalability and Redundancy can be introduced at each point within the Zixi-powered network

CONFIDENTIAL © ZiXi LLC. 2015



Zixi Broadcaster Platform

— Distribution
Contribution P -

Encoders
Cameras
Streams
Feeder Files

Zixi TS

MPEG-TS

(UDP/RTP)

RTMP (Pull

or Push) HW Decoders
el Manages and delivers video streams

wherever & whenever needed

Zixi confidential & proprietiBy



Zixi Customers

Enabling Live Broadcast-quality Video Transport from
Anywhere to Anywhere

Broadcasters

Live Event Producers
Content Providers
Media Service Providers
Enterprise

Government

House of Worship

April 23, 2015

“Guys, | LOVE the system. It’s blowing the minds of
our traditional TV engineers over here.”

VP Chief Information Officer
Major USA Live Event Producer



JVC — Zixi inside their cameras

i\ JVC Advanced Streaming Services

HD-SDI decoders

/274

amazon

webservices™
* Sencore
- - * Tandberg
GY-HM850/890 * Harris
o
or Dﬁ * Harmonic

| // Multicast
- LYUN = UDP
?X/ =  mEm
. . z = RTMP

GY-HM650 T b». \D”

e ——— 4 Web
e *- = - = FLV
- = HLS
*  Web control interface = HDS
= MPEG-DASH

Unlimited inputs / outputs

Android & i0OS
video feeders

*  Matrix switching = Zixi

Real-time preview and stream metrics
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# News Corporation

/1Xl Use Case: News oMUNDOFox..,

Wednesday, January 8, 2014 As of 12:55 PM EST

EEE nNaAsSDAO T
|

Home RULHG] u.s. Business Tech Markets Market Data  Your Money Opiniq

QUICKLINKS: Today's Paper Emails & Alerts Columns Video Blogs Heard on the Street Wealth Ad'

12:50 PM @~ Portugal Plans to Issue Bonds <>
Prosecutors q //—'—*\—"'
P

Join Probe of

Bond Pricing o ” %]
Prosecutors are working with L] %) I

- - ' regulators in a broad 1° 8 o
‘ - - . ! investigation into whether u— ‘
.‘ .’ d ’ \- (’ 5 h Wall Street banks cheated
L& . -~ - - mortgage-bond clients in the

years following the financial
crisis. 32 min sgo

+ Probe Targets Banks Over

Bonds
Emails Tie a Top - R
Ch_nsl:le Aide to Thuy and Khien Nguyen opened their 13th nail salon near Philadelphia
Bridge Lane Closures R R SRR

— Video Source: Service




ZixX1 Use Case: Live Sports

D” Sports — Field Contribution

Redundant

>>>>Live>>>>>
Pre-Fight Press Conference
Undercard fights

Main Event

Targets

\(i]' Tube

—_ -

uoP
MPEG_TS

.

uvorP

MPEG_TS
—_—
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Zixi Innovation Award at IBC 2014

ws Arabia (SNA) embarked on a

g-edge project last year that was

ly completed last month and will

be rolled out to its bureaux this quarter
with the intention of truly empowering its

BLACK BEAUTY s L VN [ journalists to provide content anytime,

xclusive review of the 3

O 1 from anywhere to the channel's viewers.
CASE STUDIES T i j .
- Al Mada faunches in irag S FE Sl o . B il To enable this, the technical team at

1S5JE 45 | MARCH 3012

BROADCASTPRO

TECHNOLOGY INTELLIGENCE FOR TV, FILM AND RADID P MIDDLE EAST

N

» DVB installation in Qats

L NE7S& ontade i Bd | SNA, headed by CTO Domi
1 g P ‘ engineered a futuristic sy
that serves several object

Streaming real-time HD video over
the internet is not easy; it breaks up

which is to provide its jour] COnstantly due to dropped packets. We

the ability to access feedq found a company called Zixi, which adds
internet or private networ

a management layer to transcend these
unreliable networks. Testing this took

a lot of R&D, but TCH has acted as a
test bed and incubator for a lot of new

technologies. We have since implemented

SKky News Arabia puts new
spin on broadcasting with
groundbreaking technology

what we learnt in [slamabad and Ramallah,
@ oo instead of MPLS to deliver real-time
T hich-res HD video (over 20mbns): we use




@
Dw Cloud-based Processing - TV Everywhere

LIVE I
= Live Event and Live Linear Content = Ad Insertion
* Cloud Transcoding = Nielsen Ratings

= Adaptive Bitrate delivery = PCs, Macs, Tablet, Mobile phones
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Partner integrations

=ateme ADTEC

Dhgptal

harmonic vy
0800 =

COSMOS TERADEK
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» VIDEO NETWORKS
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\g erecast
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Sample customers

Wlivestream QrQIvQ £, GlobecCast

UrLC NASDAQ Osis \SatLink
THE WALL ‘ 0
STREET aigital P
JOURNAL W 9 v P¥arzar

VIACOM 0:0 iStreamPlanet (@)Iym pu §9! ;115

sky
BlB[C stryker
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Contact:

ALPHATR®N
Broadcast

Karel Suérs
Sales Manager BeNelLux
+31 653 311517
Skype: karel_abe
k.suers@abe.nl

WWW.zZiXi.com
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http://www.zixi.com/

