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Industry Trends



A Few Key Terms

e OTT - Over-the-Top: Video delivered over Internet
e CTV - Connected TV: Subclass of OTT delivered to TVs directly or via devices

connected to a TV (streaming boxes)
o Vs. Desktop & Mobile (Web & Apps)
e VvMVPD - Virtual Multi-channel Video Programming Distributor: Streaming TV

services that aggregate Live & On-demand programming



OTT is Mainstream

OTT content viewing has become a mainstream media
behavior in the U.S.

+14.7M

homes
vs Jan 2020

82.4M homes
watched OTT in a
month

= comscore

+8%

reach
vs Jan 2020

76% reach among
homes with Wi-Fi

-1
hours

per month vs
Jan 2020

The average home
viewed 100 hours
of OTT content
across the month...

+0.1
days

vs Jan 2020

...this was spread
across 17.9
average viewing
days.*




Pandemic Accelerated OTT

The big five OTT services gained viewers between pre-
pandemic and now

MONTHLY OTT HOUSHOLDS
% CHANGE JUNE 2021

24% 37%
l 1 53%

Netflix YouTube Amazon Video Hulu Disney+

= comscore 1




New Services Gaining Some Share

Though the big five OTT services gained viewers between pre-
pandemic and now, other services grew in share of total hours

SHARE OF TOTAL OTT HOURS

JAN 2020 JUNE 2021
6.8B TOTAL HOURS WATCHED 8.3B TOTAL HOURS WATCHED

Others 14%

VUDU Movies and Others 18%
TV 1%

cockTV 1% |
\

PBS 1%
Pluto.TV 2%

Tubi TV 2%

HBO MAX 3%

22%
YOUTUBE 21%

YOUTUBE

= comscore




Households Adding More OTT Services

Increased fragmentation:
the average OTT household watched more services

4.9

OTT SERVICES OTT SERVICES OTT SERVICES
WATCHED WATCHED WATCHED
PER HOUSEHOLD PER HOUSEHOLD PER HOUSEHOLD

JUNE 2021

= comscore




Cord Cutting Growing

The growth of cordless households accelerated in 2020, and

continues to grow in 2021

50% 35%

CABLE/SATELLITE CORD CUTTERS
SUBSCRIBERS IN JUNE 2021

IN JUNE 2021 cut the cord within the past five years

55% in June 2020 23% in June 2020
64% in June 2019 21% in June 2019

= comscore

@

15%

CORD NEVERS
IN JUNE 2021

no cable/satellite subscription in the past five years

19% in June 2020
16% in June 2019




SVOD and Age Impact on Cord Cutting

Live (sports) & News rising to importance for Linear TV
Original, scripted content moving to SVOD

By 4Q 2021, 69% cable viewing older demographic
Younger viewers - “what is a cord” anyway?

tvtech
2022 Cable viewing down 22%

Only ESPN higher Top 10 Biggest Losers of Reach: 4Q21 vs. 4Q16

P18+ Average bps
Reach (% Parent 4Q16 4Q21 Variance
CNN WBD 37.7 16.7 (2.096.9)
AMC AMCX 419 212 (2,072.0)
FX DIS 425 221 (2,036.2)

DSNY DIS 278 79  (1,9882)
CMDY PARA 322 139 (18339
FREEFORM DIS 382 199 (1,830.2)
TNT WBD 459 278 (1.816.0)
USA NBCU 392 216 (1,764.1)
ARE A&E 333 164  (1,6953)
LIFE ARE 320 152 (1,6834)



VMVPD Drives Cord Cutting

Households streaming vMVPD services tend to stream more
OTT content and services than average OTT households

IN A MONTH, VMVPD HOUSEHOLDS...

7 152 57%

OTT SERVICES WATCHED OTT HOURS WATCHED OF HOUSEHOLDS
PER HOUSEHOLD PER HOUSEHOLD ARE CORDLESS

+2 services than the +52 hours than the +7% more than the
average OTT households average OTT households average OTT household

= comscore




OTT Demographics

OTT HOME % COMPOSITION OTT HOUSEHOLDS WITH CHILDREN

> $200k 58%
$150k- NO
$199.9K

OTT HOME % COMPOSITION

= comscore




Smart TVs Gaining, Gaming Consoles Shrinking

Supporting growth in OTT consumption, smart TVs are the
fastest growing streaming segment

TOTAL HOUSEHOLDS THAT STREAM OTT CONTENT (000)
JUNE 2020 JUNE 2021

47,280

40,078

All OTT Devices Streaming Box/Stick Smart TV Gaming Console

+10% +14% +18% -22%

= comscore




Share of Viewing Time by Device

12%

Roku firety

SAMSUNG

Share of
viewing time by device @ Big screen ® Desktop Mobile @ Tablet

others

Growth in viewing time

for top big screens
Q4 2021 vs. Q4 2020

o,
7
&3
s

Share of

androidtv

“w Y ® % big screen

7%

Conviva’s State of Streaming Q4 2021

viewing time
Q4 2021 vs. Q4 2020

-1%

o
-12% )

-19%

Copyright © 2022 Conviva. All rights reserved. 12,69,

Roku

Amazon Fire TV
Samsung TV
LG TV
Android TV
Apple TV
PlayStation
Chromecast
Xbox

Linux STB
Vizio TV
Others
Nintendo
Panasonic TV
Philips TV
Sony TV
Hisense TV
Whale OS TV
TiVo

2021
31.8%
16.5%
12.6%
6.6%
6.5%
5.3%
4.8%
4.7%
4.4%
37%
2.8%
1.0%
0.19%
0.08%
0.05%
0.03%
0.02%
0.0008%
0.0001%

2020
311%
19.2%
10.8%
5.3%
5.0%
5.8%
5.9%
51%
6.0%
0.05%
A
3.0%

0.05%
0.05%
0.03%
0.004%
0.0001%
0.04%



OTT & Social Media PEG Impact

Cord Cutting

Opportunity to Expand Viewership
Enables Viewership Stats

HD to the TV

Interactivity

Monetization

Mobile Viewing




Social Media Stats

Facebook's Leading Role in the
U.S. Social Media Landscape

Share of U.S. online consumers who use
the following platforms regularly

M Owned by Facebook

facebook I /-
@ YouTube 64%

© I o

e

L 4 32%

The Road to One Billion Users

Time it took for selected social media services
to reach one billion monthly active users (in years)

Facebook
vessenger & NG - °

wechat [ 7.1

(@ Pinterest 30%
& 28%
Linked [ 20%
@ reddit 20%
d' TikTok 18%

© I

As of Sept 2021
Source: Axios

©@®G statista %

Based on a survey of 5,047 online consumers aged 18 to 64 in the U.S.
conducted in three waves between Feb. 2020 and Mar. 2021

Source: Statista Global Consumer Survey

©@®G statista %




Social Media & News

Facebook Remains a Major Gateway to Online News

% of U.S. adults who get news on the following social media sites’

0 Vouuhe (R -

Lmkedm -6%
® reddit (D >
% snapchae (R 5%
@ whatsapp . 2%
tumblr. @

CACA SestenteniiiEE statista %




Shifting Content Length on Social Media

Shifting content length

Q4 2021 Q4 2021

Q4 2020 a Q42020
F
o 66%
®
0-60s
88%
& 'y 61+

Conviva's State of Streaming Q4 2021
Copyright © 2022 Conviva. All rights reserved.



Social Media Sound Off - Importance of Captioning

2021

2020

Q Average ](
Y

Sound on
Vs.
sound off
on Facebook

I‘))

Brand ‘ Media Sports Brand Media

Entertainment Personal 1113% Entertainment Personality

Conviva's State of Streaming Q4 2021
Copyright © 2022 Conviva. All rights reserved.

Sports



Some YouTube & Facebook Stats

e Facebook

o More than 4 billion video views take place on Facebook every day.

o 500 million viewers watch 100 million hours of video content on Facebook daily.

o 65% of all Facebook video views come from mobile users.

o 85% of Facebook users watch videos with the sound off.

o Native videos get 478% more shares on Facebook than videos from other sources do.

e YouTube

o 1billion hours of YouTube videos are watched daily (YouTube Press)

o There are 38 million active channels on YouTube of which 15 million are content creators and
22,000 of them have crossed 1 million subscribers. (Tubics)

o YouTube’s highest concurrent views record is set at 2.3 million from when SpaceX went live to
launch the Falcon Heavy Rocket (The Verge)

o More than 70 percent of viewership happens on its mobile apps (YouTube Press)

o 70% of what people watch on YouTube is recommended by its algorithm (HootSuite)

o 500 hours of content is uploaded every minute, as of 2019 (Statista)


https://invideo.io/blog/how-to-make-a-youtube-video/
https://www.youtube.com/intl/en-GB/howyoutubeworks/
https://www.tubics.com/blog/number-of-youtube-channels/#:~:text=As%20of%202020%2C%20there%20are,hours%20of%20video%20every%20minute.
https://www.theverge.com/2018/2/6/16981730/spacex-falcon-heavy-launch-youtube-live-stream-record
https://www.youtube.com/intl/en-GB/howyoutubeworks/
https://invideo.io/blog/how-to-get-more-views-on-youtube/#six
https://blog.hootsuite.com/how-the-youtube-algorithm-works/#:~:text=The%20YouTube%20algorithm%20decides%20what,videos%20recommended%20by%20the%20algorithm.
https://www.statista.com/statistics/259477/hours-of-video-uploaded-to-youtube-every-minute/

Overview of Platforms & Providers



OTT Providers

Includes LIVE On-demand
e YouTube TV e Netflix
e HuluTV Live e Amazon Video
e SlingTV e Individual Networks (HBO Max etc...)
e DirecTV Stream e (Custom Channels
e PlayStation Vue o Amazon Channels
e Philo o Roku Subscription
e FuboTV o Hulu Add-ons
e PlutoTV o Apple TV /App Store
e Xumo



Example Lineups
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OTT Advantages

User Experience (UX)
Interface Consistency
Recommendations
Personalization

Cloud DVR O —

Ad Flexibility '] JRRe 3
Measurement ; — o

Access Anywhere oo e

POPULAR SHOWS

¢35 9
Quality of Service (QoS)
Owning the Pipes

/.7;’: L “ s 8
‘ f ni‘nNgEF ﬁf@%r’ i ; >I

$0 You Think You Can Dance 1] Parks and Recreation




OTT Playback Devices

e Streaming Boxes & Sticks (5 R

o Roku | — -l

o Apple TV

o FireTV

o Chromecast ‘
Smart TVs TED V!.ASSO
Mobile Phones o
Tablets e

b4
ﬂ ] Home Find Live

T | TR =
TGRAOW i e/ € ")“
WITII[IIIT lV MORSE — WIR b EENIC BAfiie
. cinasid [ S I oo~ -—

PCs / Laptops
Gaming Consoles




OTT & Mobile App Platforms

@

£ Download on the GETITON
’ App Store " Google Play




Example Mobile App - i0S iPhones & iPads

Carrier & 8:52 AM

Search...

DhpS: V.

yided

Home Videos Playlists Categories

deos

This Just In #571: Week of
February 1, 2021

Added 7 days ago

Sports Highlights: February
2021

Add days ago

This Just In #570: Week of
January 25, 2021

Added 14 days ago

Show More

Playlists

R TS Live Programming

NNPS-TV
Live Webstream (1 Video)

bR

Updated 5 years ago

Carrier &

DApS: V.

yideg
Home

NNPS-TV
Live Webstream

DR,

202 G“IEXBTJ‘X:FION

8:53 AM

Search...

Videos Playlists Categories

S Live Programming (1
Video)

Updated 5 years ago

NNPS Graduation 2020
(6 Videos)

Updated 8 months ago

Our Shows (6 Videos)

Updated 7 days ago

This Just In (57 Videos)

Updated 7 days ago

Family Tips for Virtual
* Learning (6 Videos)

& Updated 3 months ago

Carrier &

)
ONPGacs
Home Videos

Playlists ~ Categories

o]

Welcome to Tl
highlighting th

) 00:12 / 07:20 BAa < &

This Just In #571: Week of February 1, 2021

Updated 3 days ago

Instructional STEM Summer Virtual STEM Camps, NNPS
Virtual Learning Tips, Dozier Virtual Field Trip to ODU's
VMASC

9:09AM FriFebs

AhpSs V.
'{hd”

Recent Videos

This Just In #571: Week of

February 1, 2021

Added 7 days ago

Show More

Playlists

NNPS-TV
Live Webstream

IEKPORT)
PW.K Wi%&

Live Programming
(1 Video)

Updated 5 years ago

Show More

Categories

7 100% .

Search.

Videos Playlists Categories

Sports Highlights: February
2021

Added 9 days ago

2021 EE”XB?)’KWS?«
TR

[

NNPS Graduation 2020
(6 Videos)

Updated 8 months ago

This Just In #570: Week of
January 25, 2021

Added 14 days ago

Our Shows
(6 Videos)

Updated 7 days ago

Q




Download on the

App Store

¢

Mobile App - App Store

App Store Preview
NNPS-TV
Newport News Public Schools TV

Designed for iPad

Free

View in Mac App Store 7

Screenshots ipad iPhone Apple TV

Search, Search,

DApstv. NRpS’ V.
! P e

Home Videos Playlists Categories Home Videos Playlists ~Categories Home Videos Playlists ~Categories

RS Live Programming (1 Video)
-
This Just In #571: Week of o Hﬂ,
February 1, 2021

Added 6 days ago

z, NNPS Graduation 2020 (6
2090 oo veeon

Sports Highlights: February Updated 8 months ago

2021 i e

Added 9 daye ag0 A Our Shows (6 Vdeos)

S NNPS-TV Live Webstream
This Just In #570: Week of S
January 25, 2021

Added 14 days ago

Live Stroam
This Just I (57 Videos) NNPS-TV Cox Channel 47/Fios Channel 17 Live webstream

Show More (s Live webstream of NNPS-TV Cox Channel 47/Fios Channel 17,
the television station of Newport News Public Schools.

Playlists
57— S

Family Tips for Virtual
ve Programming Learning (6 Videos) Updated 5 yoars ago

(1 Video) ; Updatod 3 months ago
" Updated 5 yoars ago

School View (69 Videos)
NNPS Graduation 2020

Updated 2 months ago



Example Mobile App

Search...
DRpPS:V.
yideo

Home Videos Playlists Categories

Recent Videos

This Just In #571: Week of
February 1, 2021

Added 3 days ago

Sports Highlights: February
2021

Added 5 days ago

= This Just In #570: Week of
January 25, 2021

Added 10 days ago

Show More

Playlists

RS Live Programming
RS TV
e websiream

138 & @

DRpS V.
Phas

Home

THIS JUSTIN

Search...

Videos Playlists  Categories

This Just In (57 Videos)

Updated 3 days ago

This Just In #571: Week of
February 1, 2021

Added 3 days ago

Show More

This Just In #570: Week of
January 25, 2021

Added 10 days ago

Show More

This Just In #569: Week of
January 18, 2021

Added 17 days ago

Show More

This Just In #568: Week of
January 11, 2021

11:31 & @

Search..

DRpSV.

yided]

Home Videos Playlists Categories

THIS JWSTIN

) 0006 / 07:09 A< & .

This Just In #573: Week of February 15, 2021

Updated 3 days ago

Kiln Creek Book Drop, Lee Hall ECC and Lee Hall Literacy
Love Week, NNPS Virtual Learning Tips

Android Phones & Tablets

1216 & @

DRpS: V.
Pl

Home  Videos

Recent Videos

This Just In #571: Week of
February 1, 2021

Ad

Playlists.

NNPS-TV
Live Webstream

1)
501005

Live Programming

Playlists

Sports Highlights: February
2021

(fzss. 0 s oo
2020 GrAbUATION

Categorles

This Just In #570: Week of

January 25, 2021

‘Added 10 day




Mobile App - Google Play P> Google Play

} Google Play | search

Categories v Home Top charts New releases

NNPS-TV - Newport News Public
Games Schools Television

Kids Education

Editors' Choice € Everyone

Account This app is available for your device

Payment methods [}] Add to Wishlist Install
Play Points

My subscriptions

Redeem

Buy gift card

My wishlist

My Play activity

, THIS JNSTIN
Parent Guide /v ey = 5 X

° Bm< s
This Jus I #573: ek ofFebruary 15,2021

Public Schools.




Example Amazon Fire TV & Amazon.com

— amazon & — Hello, Jesse Returns 1

— | ~~—prime RS ==.  Account&lLists~ &Orders Prime~ % Cart
[l [ Whole Foods Pantry  Gift Cards Browsing History ¥ Help Jesse's Amazon.com New Releases Best Sellers  Today's Deals Get orders together in fewer boxes
Princeton 08540 .

Appstore for Android ‘Amazon Coins Fire Tablet Apps ~ Fire TV Apps ~ Games  Appstore Family  Your Apps & Subscriptions ~ Help

=

OPillPack  Your medication

by amazon pharmacy

Learn more >

‘4 @827
« Back to results (Rublic
Live TV LVETV 3 ‘:umv ’ o p
\ (publfft public @ (public public
, &\, o S\/.(wn,: 2= TN W R K}\/,.(ﬂ
4 commu_?y ~ discover engage discover

Click image to open expanded view

See all Applicatid

Contact Develop|



Example Apple TV & Apple App Store
o oE

Nashua Community T Princeton TV

Austin Public

&PUb“C m Videos Series Playlists Search

EECCEE o PMN PMNZ  PMND PYND

f Live Live Live Live Live
ive - r - Three - = P no - LIVE PMN One - LIVE
Oshk?o_s\_ﬁ;j : PMN Five - LIVE PMN Four - LIVE PMN Three - LIVE PMN Two - LIVE PMN One - LIVE
media [VY \
Oshkosh Media High Fiy ediz KSUN | i ]
» = ) ’I |

W= 00:09:49

mith

Educatiol

\p\l{blic

Comstock
WMeeting vill begin shortly

@ \pu blic
1 i
NZZp
X Meeting will begin shortly O Wi

Artict'e \/nicec Cityv nf Kalamaz

Critical lecuinc




Apple TV - Example Series Episodes & Playlists

This Just In z 1

'This Just In' is a weekly show that quickly highlights some of
the exciting happenings in the NNPS school district. See the } THls JUST IN " | [
various 'This Just In' archives playlists for older shows from newport news public schools -
May 2016 through 2019. A
E 3
-
———— . 8

7
e

This Just In #574: Week of

February 22, 2021




Apple TV - Example Meeting Chapters

. Info EIT(T)
N

had
2/8/21 State College Borough Council Meeting and Work Session !L

. - "F,H “Update on Sustainability Efforts, Penn State Report, Whitehall Road Regional Park... “
7 i

3 hr7 min
) ,
s Y Bl ey e

Update on Borough's Report from Penn Sta Public Hour Consent Items Whif

Ty ¢ —a

- ﬂa

State College Borough Council Regular Meeting

and Work Session
February 8, 2021



xample Roku & Roku Channel Store

R Ku How it works v What to watch v Products v Support v Activate a device Sign in b

Travel TV en Espafiol 4K Editor’s Picks New & Notable Recommended >

. LR PLEGTT\,/ Wellesley Media Corporation ;51 pm  Favorites >
HappuyKids > peacock

Chapters (1 of 6)
< A elles\e iMledia Presents:
d offSalect Meet i
af Of SiN=ctmepiSiiviESing ‘ﬁ Vote Town Election Dates
Ja

SHOW MORE =

HappyKids.tv Peacock TV

L A
Chapter Start: 20min

sley. Public-Media strear

local at\[ chiigels in hi "
lays al in high,defirtionsat

HappyKids.tv is a FREE and Download Peacock and stream channels and ondenand
SAFE app designed to Educate hundreds of movies, your service is for W welleleymedia org
and Entertain kids. The content favorite TV series, and shopping -

1S5 exclusive Originals --... know and ne

Vote Fire Department Promotions
. SHOW MORE =
Board of Selectmen Meeting
July 16,2019

+ Add channel + Add channel DPW Reparing Church Street

B SHOW MORE =

n Vote 2019 Wellesley Place Affordable R...
SHOW MORE =

\/Aata MI D Annaintmant



Example Website Video Player
CAM] Watch ~ Listen v Create

Watch

Share /Save El ¥ A

Watch us on Xfinity 66/966HD/967 | Verizon 29/30 | Roku | Apple TV | PhillyCAM TV




Web Video Player - Meeting Chapters Example

Search... Qgsearch

Videos Playlists
Chapters

Report - Mayor Wilson (01:09:54)
Report - Police Chief Weaver (01:12:02)

Report - Gas Leak Response (01:18:26)

P 51 o) 5514/ 2:58:16

10/19/20 Bellefonte Borough Council Work Session & Meeting WG Beport - Council President (01:27:25)

Updated about 2 hours ago

Work Session, Conflict Resolution Day, DCED Local Gov. Policy Specialist, Band Shell Project, Bomth of Bellefonte - Council (31 Videos)

Police Activity Rep, Gas Leak Response, Outdoor Gathering Guidelines Change, Raceway Wall Updated about 6 hours ago
Work, Sept Budget Rep, WWTP Position, Parking Ordinance, Halloween




Social Video Platforms

a0 d oM@ n

On which social media platform do you most
commonly watch video?

YouTube

Facebook
TikTok 19%

Instagram

Other

Note: Other includes Twitter (2%) and Other (6%), as well as Reddit, Tumblr, Pinterest, Snapchat, and Linkedin --
which all received 1% of responses at most.



Podcasting

’

|Q search

Apple Podcasts YourTown Meeting Podcast

) Listen Now Podcast Demo
Browse

& Top Charts ' » Play Episode v SUBSCRIBED  see

Library

Recently Updated y Al Zoning Board Meeting 10-18-2020: Weekly YourTown Zoning Board
- Meeting

0 :
a Episodes

My Episodes
a Downloaded vEp
TODAY

Zoning Board Meeting 10-18-2020
Weekly YourTown Zoning Board Meeting

TODAY

P Planning Board Meeting 10-20-2020
Weekly YourTown Planning Board Meeting 10-20-2020

TODAY

Town Council Meeting 10-19-2020
Weekly YourTown Town Council Meeting 10-19-2020

See All Episodes




Podcast Platforms

@ oJile  pandora Website audible o [Tune fle
Spotify @ o one

Base: 746 U.S. adults who listened to a podcast in the past month.
Survey conducted in Q1 2020.
Source: Reuters Digital News Report

S0JO) statista %a




Community Media Multi-Platform
Success Stories



Community Media Multi Platform Success Stories

e Shrewsbury MA

(@)

We have standalone apps for Roku, AppleTV, Fire, iOS and Android. The last five years we have
gone from 13k cable subscribers, down to 6k. Our streaming numbers during the pandemic have
gone through the roof, and an even bigger increase since we launched the app(s). Roku and
AppleTV are the two most used, and iOS is third. It’s not uncommon to have 700+ watching the
school committee stream, and recently we’ve had some nights over 1k. I have no analytics for TV,
but I highly doubt 1000 TVs are tuned in. Our community has embraced cord cutting, and we are
trying to adapt. The other bonus...town government LOVES the app and they have received positive
feedback from residents.

C



Distribution Technology Primer



Content Delivery Network (CDN)

e Why not just deliver streaming video from your facility?
Bandwidth & Bottlenecks

e Example - if you have 50Mbps Internet Upload (out to Internet)
o Adaptive Live Stream - Add Up the Rates
m 1920x1080 at 2.5Mbps
m 640x360 @ 1.25Mbps
m 416x234 @ 256Kbps
m  4Mbps total
o  MAX 12 simultaneous viewers!
o  And no room for anything else!

Deliver Once to CDN (4Mbps)
CDN does the rest

Lowers Latency by copying close to viewer Rl
Push vs. Pull, Firewall

Akamai, Lumen, CloudFront, Fastly...

Public Internet

Edge Servers



Streaming Protocols

e How streaming is delivered over

Internet or Network

e Delivery Protocols X » BITMOVIN
o HLS, DASH, CMAF, WebRTC 64%
o Transport (TS) vs. Fragmented MP4 (fMP4)

e Ingest Protocols
o RTMP, HLS, DASH, WebRTC

e Adaptive Bit Rate (ABR)

Multiple resolution/bitrate versions
Seamless switch based on client bandwidth
Goal is to avoid buffering

What you see watching Netflix when quality
shifts

e Latency Considerations

40%

O O O O

HLS MPEG-DASH RTMP SMOOTH CMAF PROGRESSIVE WEBRTC
STREAMING STREAMING



Low Latency Protocols

HLS won out for simplicity, broad compatibility with Web/Internet infrastructure
o  Web Servers, Web Protocols, Web Browsers (HTML5), ABR Support

Prioritized View Quality and Experience over Latency

But HLS naturally leads to higher latency 30-60s fairly common
o  Segment sizes, Playlist Sizes, HTTP R

Newer Low Latency Protocols EE g
o MBI DL 35 — so
o  WebRTC <1s WEBRTC
- L
T e
3% 3> BITMOVIN

NOT USING LOW LATENCY STREAMING

37%

;



Pipelines for sending video are finite




How do we avoid a traffic jam?




Video Compression to the Rescue




»»» BITMOVIN

Video Codecs

e Codec - coder-decoder g
e Encoder compresses -
e Decoder decompresses _—
e MPEG-2 —» AVC/H.264 — HEVC/H.265 o e )

o  About 50% more efficient each step o e
e AVI around 20% more efficient vs. HEVC ' ' '
e Spatial + Temporal Compression

o  Spatial - kind of like JPEG on each frame
o Temporal - “macroblocks” ? >>> BITMOVIN

e Licensing
Browser / HTML5 Video Compatibility

e Vs. Containers B . .
o  Transport, MP4, MOV, AVI, WebM, Matroska F F = e o



https://en.wikipedia.org/wiki/HTML5_video

4K DIGITALFI
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JPEG

Compresses images

Takes advantage of how e
our eyes work e

Light

Our eyes have limitations |
Brightness vs. Hue & —

humor

COIOI Ciliary &

muscle

Cornea

Frequency Vitreous i

humor



2nd Video vs. Images



https://docs.google.com/file/d/1_L_NW458eV814Y2ygxCCdx1686rMcLxD/preview

How do frames change in time?
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Lossless vs. Lossy Compression
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Audio Codecs

ot »»» BITMOVIN

42%
L 15%
12% n%
8%
AAC DOLBY MP3 DOLBY DOLBY FLAC DTS:HD OPUS MPEG-H VORBIS
DIGITAL AC-4 ATMOS DTS X 3D

DOLBY DIGITAL+



Encoders, Transcoders

e Encoders
o  “Uncompressed” video in - SDI, Analog, NDI*
o Input — Encode — Output
o  Compressed video out
o Live
m Compressed IP/streaming video out
m RTMP, HLS, Transport etc...
m Streaming, Contribution
File
m Compressed Digital File
m MPEGTS, MP4 etc.
e Transcoders
o  Compressed video in / Compressed video out

o Input — Decode — Encode — Output

o  Changes format - codec, resolution, bitrate etc...
o

o

O

Live - IP/streaming video in & out
File - Compressed Digital File in & out




Backhaul

Remote Site — Master Control

Ethernet, Microwave, Cellular, Baseband

IP - LAN vs. Internet

Fixed vs. Mobile Remote

Internet / Noisy Networks, Low Latency
o SRT, RIST, LRT, Zixi, ARQ
o Forward Error Correction (FEC)
o “Push” delivery with “Handshake” retry
o UDPvs. TCP

e Station Bandwidth (Ingress)

YouTube, Facebook as backhaul

S[RT ket >>

TRANSPORT




Live Streaming 24x]

Encode Channel output
Station Bandwidth

CDN

Set and forget




Live Event — Station — Cloud

Encoder at event location

Scheduled, Manually & Auto Triggered
Start/Stop (Encoder, Automation)
Record locally (backup)

Record Master Control

Publish for VOD

Service Auto Capture Live for VOD

Streaming/
OTT

Encoder Cable Hand-off

Station

Playout/Record




Live Event — Cloud — Station

Encoder Cable Hand-off

Encoder at event location

Scheduled, Manually & Auto Triggered
Start/Stop (Encoder)

Record locally (backup)

Service Auto Capture Live for VOD
Playout / Record from Cloud

Station

Playout/Record

CDN/OVP




Multiple Destinations

Brute force - Multiple Encoders
Single Encoder, Multiple Streams
Single Encoder, Local Distributor
Single Encoder, Cloud Distributor
Bandwidth Considerations




Simulcasting

Wowza

restream.io
switchboard.live

castr.io

LiveU Matrix

Teradek Core

Wirecast Restream
Playout Vendor Solutions
On Premise vs. Cloud
Transmux vs. Transcoding
Adaptive Bit Rate (ABR)

X

M.

‘i



Live Streaming for Program Distribution

PEG Peer to Peer

Tune into neighboring station’s relevant events
Ditch the Satellite Receivers and related fees
Classic Arts

Free Speech TV

Democracy Now! (New - 8AM daily live stream)
NASA TV

YT Live

FB Live

Licensing

el L
|



Captioning

e Most OTT & Social platforms support captioning

e Files

o  With embedded “608/708” captions (baked in), normally preserved on upload
o Already have sidecar captions (text file), can be uploaded with the file
o No captions - platforms can automatically generate (Al captioning)

e L[ive

o  With embedded “608/708” captions (baked in), normally preserved when streamed live
o No captions - platforms can automatically generate (Al captioning)

e Al captioning continues to improve, from Free to Affordable
e Human captioning services also exist for File & Live, much more expensive
e (CC quality can differ based on underlying Al engine, and quality of the audio



Captioning - Beyond Accessibility

Captions open up new user experience and searchability
Caption Transcript Search - like “Google” for meetings
Next Up: Searching the Video Images themselves!
Browser search for YouTube

Videos Series

This is the public meeting of the Kalamazoo Public Schools,

=
~

> 1 ) 0242/ 23037 B oA < % G .

Kalamazoo Public Schools - March 17, 2022 Kalamazoo Public School
Board meeting

Updated about 3 hours ago

Search... Qsearch

Playlists

[0 Synchronize Video and Captions

Displaying 46 results for search term: "Schools" %

This is the public meeting of the Kalamazoo Public Schools,

00:14:12
will be no further changes or movements between schools.

00:15:04
Last Wednesday, each of our elementary schools held a morning,

00:15:14
schools to hear from the principal.

00:15:32
Our award-winning Loy Norrix High schools deck up professional
business

00:18:46
Kalamazoo Public Schools is a vibrant district.




Artificial Intelligence (Al) Applications

AUDI|O TRANSCRIPTION AND SPEECH-TO-TEXT

43%

TAGGING AND CATEGORIZING VIDEO

B as%
PERSONALIZATION

B a5
IDENTIFY SCENE OR SHOT BOUNDARIES

E— a5
VIDEO QUALITY OPTIMIZATIONS

B 35%

OBJECT DETECTION

E— 33%.

RECOMMENDAT|ONS

30%
QUALITY OF SERVICE (QOS)

24%

| |

NO PLANS TO USE Al/ML

12%

OTHER

¥

»» BITMOVIN



Monetization



Types of Monetization

Ad Supported
o YouTube (Adding full seasons Hell’s Kitchen etc...)
o AVOD

o FAST
Subscription
o Netflix, Hulu, YouTube TV
o SVOD
Transactional 2L e
o iTunes, Google Play, Amazon Video
o TVOD
o  Pay-Per-View
Donations

Partner on 3rd Party Platform
o YouTube, Facebook

Underwriting

SUBSCRIPTIONS / SVOD

42% 1%

ADS / AVOD

TRANSACTIONAL / PPV

19%

—_

MULTICHANNEL
VIDEO PROGRAMMING
DISTRIBUTOR / MVPD

HYBRID

21%

n%

OTHER



Community Media Programming Monetization Considerations

e What classes of programming will Community Media monetize?

e Government Meetings

o  Off limits? other than Pay To Download/Own (equivalent of DVD days)?
o  Social Media only?

e Sports

o  Possible rights issues, with school district athletic agreements
e Studio Programming
e Contributed Programming

o Revenue sharing



Auto-Renewable Subscription
A product that allows users to purchase dynamic content for a set period. This type of subscription

renews automatically unless cancelled by the user.

n n
Ap p I e M 0 n etl Zat I 0 n Example: Monthly subscription for an app offering a streaming service.

Non-Renewing Subscription
A product that allows users to purchase a service with a limited duration. The content of this in-app
purchase can be static. This type of subscription does not renew automatically.

One-time App Fee - 30% cut

Example: One-year subscription to a catalog of archived articles.

In-App Purchases - 30% cut

Subscriptions - 30% cut year 1, then 15%
Display Ads - Bring your own ads/ad network [ZCEETICLTIEN+)
IDEL:|

App Store Small Business Program

o 15% cut, under $1MM yearly app revenue QuisFLUMsngles

e Legal Challenges

PRICE ?




Google Monetization

® One-time App Fee - 15% cut for 1st $1MM, then 30%
e Subscriptions - 15% cut
e In-App Purchases - 15% cut for 1st $1MM, then 30%




Amazon Monetization

® One-time App Fee - 30% cut
e In-App Purchases & Subscriptions (IAP) - 30% cut, 20% video subscriptions
e Amazon Publisher Services /| Amazon Mobile Ad Network

o  Can use other Ad Networks, but can’t link to other marketplaces

\./‘7



Roku Monetization

Trasactional - 20% cut

o  One-time App Fee
o  Subscription
o In-App Purchases

Partner Ad Program

o Inventory Split - 30% ad time from Roku network
o  Must user Roku Advertising Framework (RAF)

o Direct Publisher includes RAF
0

Bring Your Own Ad Server

m  Google Ad manager etc...

ROKU Developers Docs v News Videos v  Resources v  Dashboard

Channel TV - Tutorial / Monetization

iz0 your content with v

Enter the ful earn m ad sup0x

https://go.roku.com/rokuadserverURL?rdid=ROKU_ADS_TRACKING_ID&is_lat=ROKU_ADS_LIMIT_TRACKING

* Your Privacy Policy Url
http://www.channel-tv.com/privacy

* Default Nielsen Genre

General Variety

Configuration for app-ads.txt

https:/www.channel-tv.com

*By selecting "Yes" above to enable ads in your channel, you ax
technologies (“Ad Tools") will be enabled in y

channel, including device identifiers, content viewing data and ad exposure data, to third-
as advertise jencies, media resellers and their service provids

to serve IAB VAST responses into your channel, and receive reports about your audie

to provide your users with clear notices 1 parties that may collect information abo

streaming your channel and, whe eir consent

IF YOU USE YOUR OWN AD SERVERS AND YOUR CHANNEL IS “MADE EOR KIDS". YOU AGREE you will not: (A) ser
ed ads, (B) use any personal information (as defined by THE applicable child aws) for targeted

rtising, or (C) collect any such personal information from your channel without verifiable parental consent unle:
specifically permitted by THE applicable children's K You N AD SERVERS AND YOUR
CHANNEL IS NOT “MADE FOR KIDS", YOU AGREE TO SET THE COPPA FLAG IN EVERY AD CALL MADE FOR ADS TO BE
SHOWN IN CONNECTION WITH CHILDREN'S CONTENT. You also a 1 Guidelines. If
you violate any of these terms, Roku reserves the right to disable ad: e s in you se limit
their functionalities in your channel,




Paywall Website Monetization

e Video library behind a Member login or Paywall
o And/Or Authenticate user is a Subscriber to Cable Provider
e Build vs. Buy

o  Custom website development

o CMS / plugins (WordPress etc...)
o  Membership Services (Patreon)
o  Streaming Platform Integration

e Website only, vs. Apps tie-in

e Packages/Granularity
e Apps Policies & Integration




Streaming Paywall - Subscription, Pay-Per-View

Credit card

| am paying for: Gold
Subscription

Price: 100 USD [ *billed every
year

e

valid thru

YOUR NAME HERE ee/ee

E3 cardholder name

number

8wy B

e :
I}k thank you Mr mayor |'thought as we approach our

== Vs _Amp '

P 1 o 0003/ 0048 <

Annapolis Zoom Meeting

Updated about 1 hour ago

Annapolis Zoom Meeting

Test (4 Videos)

Updated about 1 hour ago

Governor Baker Address
Added 6 months ago

PhillyCAM Live Stream

Live Stream

SUBSCRIPTIONS GIFTS DONATIONS

Show Subscriptions active

Gold Subscription

Price: USD 100.00 [ year
xt billing date: 23 Feb 2023 01:52 (UTC)
y H

My Details

Purchases

Subscriptions

Card details

Change password

Log out

Minimize




Streaming Paywall - Subscription, Pay-Per-View

Create New Pricing Package

Price per view duration timespan
24 Hours

Subscription

B Enable Free Trial?

Free Trial Duration
Days

Video Paywall Pricing Packages

New Paywall Package

« $50.00 for 1 Year (Subscription)
(Free Trial Period of 1 Days)

VOD Players protected by this Package

W Delete Package

VOD Players protected by this Package
« InPlayer Test

W Delete Package




Streaming Paywall - Vouchers

Create a new voucher

Voucher name
Select voucher type

Discount voucher Access voucher

A code used during purchase to get a discount A code used during purchase to get free access
on the selected price. for a limited period.




Streaming Paywall - Stats & Reports, Email Lists

last 24 hours | 1 week| 2 weeks| 1 month| 6 months| 1year]| all 01/22/2022 to 02/22/2022

REVENUE AUDIENCE PAYMENTS

84.77 USD Total: 2 Total: 1

Segmentation \udience repac mentation re e Lerman

Customer segments °

Segments group customers based on their activity o status. You can create reports and use them to
better manage and nurture your customer base.

Composed segments

Canceled subscriptions Paying customers Registered only customers

Find out who has canceled their subscription in a See the customers who have made at least one Find out which customers have registered an account,
selected period. Perhaps there is a way to re-engage payment in a selected period. Maybe its time to show but haven't made any payments yet. Maybe you can
this customer base? your gratitude? inspire them to join your paying customers club?

Watching customers

These are all the customers who have accessed the
content behind your asset how you know who
watched your content and when.




Preventing Unauthorized Viewing

e Security by Obscurity

o  Streaming URLs not easy to guess, but easy to find and share (Browser Developer tools...)

e Token Authentication
o  Short-lived, secure tokens generated with a “Secret Key”
o  Leaks will generally allow allow temporary access, hard to share
o Good approach for website “paywalls”
o  Protects access

e Encryption

o  Streams full encrypted, require a key to decrypt

o  Protects the actual video, can combined with Token Auth
e Watermarking

e Digital Rights Management (DRM)

o  Business Rules layer on top on Encryption
o  What devices, when, where etc...




Ad Monetization - Pre/Mid/Post Roll

e Bring Your Own Ads

o  May be most practical for Community Media
o  Local businesses /| Sponsors

e Ad Networks £ Voulibe

o Is there enough volume in Community Media?

L

Ad - 0:13 @ Wisit Advertiser's Site L2
v

P Pl A) 0:02/015

How To Master 5 Basic Cooking Skills - Gordon Ramsay

15,997,019 views



YouTube Monetization

e No active Community Guidelines strikes on your channel.

e To use YouTube App

o More than 4,000 valid public watch hours in th ..
o  More than 1,000 subscribers

o Have a linked AdSense account.

e YouTube Money Calculator



https://support.google.com/youtube/answer/72851?hl=en
https://support.google.com/youtube/answer/2802032
https://influencermarketinghub.com/youtube-money-calculator/
https://docs.google.com/file/d/19OioqyqaJbPHLP0nfa4fF2gWff1YWh1F/preview

. . O\ Meta for Business
Facebook Monetization

e Facebook’s new slogan? “I never Meta an Ad I didn’t Like” b

e Eligibility Requirements for Video On-Demand
a. 10,000 followers
b. 600,000 total minutes viewed in the last 60 days. This can include on-demand, live or previously live
videos. This does not include minutes viewed from crossposted, boosted, or paid watch time.
c. Page has at least 5 active videos. Videos can be on-demand or previously live, but this does not
include active crossposted videos.
e Additional Requirements for Live Videos
a. Atleast 60,000 minutes of the 600,000 total minutes viewed in the last 60 days must include
minutes viewed from live videos.
b. Page has at least 5 active videos, including at least 3 previously live videos, that are created by you.
This does not include active crossposted videos.


https://www.facebook.com/business/help/1884527914934148?id=1200580480150259

Community Media Monetization Success Stories

e North TV, North Attleborough MA

o  We currently stream our channels on our website and expect to put the streams behind a paywall
(North TV Insider) within the next year. The service is free to cable subscribers in the two towns
we serve and cost $2.99/month for those who have cut the cord or live outside of our area. An
Insider Membership is now needed to view archived programs on the pages of our Community and
Education channels. The paywall is already in place and was set up by our website developer...
People who have currently have cable and live in one of our towns simply upload a copy of their
latest cable bill and they have full access for one year - it wouldn’t be fair to charge the same
residents who are already supporting us. People who do not have cable pay $2.99/month but must
register in three-month increments. We also offer a daily pass for $4.99. It will never replace the
money we're losing as cable subscribers decline. Every cent helps, however.

HORT Community Media



Community Media Monetization Success Stories

e Open Signal, Portland
o At Open Signal we don't monetize our own YouTube channel but instead encourage individual
producers to create their own YouTube pages and monetize those. We then host their YouTube
videos on our online distribution platform so they still get the views to their page:

https://www.watch.opensignalpdx.org/ We've had some interest in development of a YouTube

monetization course which is something we hope to explore later in this year.

jamie@opensignalpdx.org

aE 40 ®

.:pen Rignal


https://www.watch.opensignalpdx.org/

Community Media Monetization Success Stories

Itasca Community TV

(@)

We use Google Adsense on our YouTube to monetize. We only do studio productions for the most
part, not much for member produced programs to avoid all the incidental music etc that can get
you into trouble. Every once in a while we get a copyright ding for Digital Juice information that
once we explain that we use a service for the music, it goes away. The only one we couldn't explain
away was a news piece on installing a new football field where the installers were playing music in
the background and it got on tape. We didn't get a serious ding, however. We earn very little at this
point, but every little bit counts. Beth George, Executive Director ICTV




Community Media Monetization Success Stories

e PCTV - Automated Pre-Roll For VOD Underwriting

*BFAIR

(413) 663-9382 ext. 170




