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Customer Owned And Managed (COAM) as
the primary screen — an introduction

Traditional video business model threats COAM device opportunity

* OTT competition « OTT

+ Viewership fragmentation * Retail based

* Programming costs « Ecosystems with developer scale
* Legacy STB prices « 10 foot Ul

« FCC mandate for “unlock the box”
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Three scenarios considered

Traditional Model MVPD app on COAM 3rd party app on COAM

[MVPD Video Infrastructure} [MVPD Video InfrastructureJ [MVPD Video Infrastructu reJ

[ MVPD-developed app ] [ MVPD-developed app ] [ 3rd Party developed app ]

MVPD Device COAM Device COAM Device
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Assumed architecture for analysis

10 Ft. COAM devices Broadband gateway MVPD IP Video
infrastructure
[ . .
@ Service Discovery
and Entitlement
HSD Network API’s
In-home Wi- / Public \
Fi network -
Video @ Internet Content Delivery
i Video navigation and deliver (including cDVR for
consumption App d ; recordable content)

1) The end to end video path is “unmanaged” IP video
2) Recordable content is supported, but only in the form of cDVR
3) The gateway is HSD only — there are no video adaptation functions

4) Home LAN connectivity is Wi-Fi
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MVPD-developed
app for COAM

COAM apps

MVPD IP Video infrastructure

Considerations

Entitlement

Service Content
Discovery Delivery

« Development

@ @ g * Deployment

10 Ft. COAM device examples

« QOperations
[ MVPD-developed apps ] P

m TIZENﬁ am_a/;onnrm V
"TV androidtv\q

0 T CABLE.TEC Many MVPD’s have already started this journey with 2" screen .
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Scope of analysis
COAM lifecycle considerations

MVPD-developed
app for COAM

Operate

l Develop { Deploy
*  Apps * E2E testing
* Players & DRM e App store releases
* Firmware * Firmware releases

* APl's / services

* Cloud / video infrastructure

(I [BE CABLE-TEC

Self-care
Customer care
Field / tech ops

Home network
troubleshooting

Authentication &
provisioning
troubleshooting
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MVPD-developed
app for COAM

Ecosystems evaluated

Global Digital Media Streamer Market Share

100%
90% HOthers
80%
70% W Roky
60%
50% u Amazon Fire TV
40%
30% W Chromecast
20%
10% BApple TV

0% B

2014 2015

Source = Strategy analytics
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Ecosystems we investigated

- Roku
- Android and Android TV* Feasibility for
HTMLS support
- i0S / AppleTVv* = within native
_ apps through
- Amazon Fire — Web Views
- HTMLS5 / Other
*i0S and Android assumed as dominant
ecosystems used by Chromecast or other
Wi-Fi dongles
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MVPD-developed
app for COAM

Player abstraction

Why player abstraction MVPD IP Video infrastructure
Service Entitlement Content

v' Common video playback Discovery Delivery

experience S 2\

Metadata Entitlement Video codecs

v' Code re-use across Images Alt Content ABR logic Analytics

COAM ecosystems i? [I)Rlvll cc

. . COAM a

v’ Future proofing against PP {}

FCC mandate (more on

this in a bit ©) MVPD Player

§(0E TBC CABLE-TEC
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Can industry coalesce around a
common HTMLYS player standard?

Amazon AT&T Charter | |Comcast| |DIRECTV| | Netflix Pla(/s:aeﬁon Sling TV TiVo YouTube
Cloud: | Cloud Cloud Cloud Cloud Cloud Cloud Cloud Cloud Cloud Cloud
Services | |Services| |Services| |[Services| |Services| |Services Servi Services | | Services| |[Services
ervices
y y y A A
Application: Amazon AT&T Charter | [Comcast| [DIRECTV| | Netflix Vue Sling TV TiVo YouTube
App App App App App App App App App App

HTMLS + EME + MSE + Web Crypto
....... e e e e e e
Platform: | Android [ i0S ] MacOSX || Windows || XBOX ||Android TV|| Firefox OS || Opera TV |- Tizen Web05
A /D RM: Adobe | | Alticast || Apple ARRIS Cisco DTLA Google Intel Microsoft NAGRA | | Verimatrix
© | Access XCAS || FairPlay | |SecureMedia| | VideoGuard | | DTCP-IP | | Widevine | | HDCP || PlayReady | | anyCAST VCAS
Hardware: AMD ARM Broadcom Intel OMS Marvell MStar NXP Sigma ST
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Source: DSTAC proposal
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MVPD-developed

app for COAM

HTMLS player coalescence

Soon, but not quite yet

Hybrid apps gaining traction, but purely Older Android and iOS OS’s are still out there
native development is still prominent and have weaker support and stability for

HTML5 web views
NATIVE MYTHS: 47% OF 10S APPS AND 42% OF ANDROID APPS

ARE NOT TRULY NATIVE
% of developers using native, web or other languages to build apps on each platform (n=8,036) Version Codename Distribution

Froyo

B Plattorm Native Language  [ll HTMUCSS/javasScript  [J] Others
2.33- Gingerbread 10 3.0%

237

63%

Marshmallow

Froyo

\G gerbread
—\ccCca m Sandwich

KitKat
4.03- Ice Cream i5 2.7%
4.04 Sandwich

4.1.x Jelly Bean 16 9.0%

Jelly Bean

4.2.x 117/ 12.2%

4.3 18 3.5%

§ i0s = o
Hriacsis hons SacBemy10 44 KitKat 19 | 36.1%
(;I-Iah

- 5.0 Lollipop 21 16.9%

Source: Developer Economics: State of the Developer Nation Q3 2014 | www.DeveloperEconomics.com/go o
Licensed under CC BY ND | Copyright VisionMobile 5.1 22 15.7%

6.0 Marshmallow 23 0.7%
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Multi screen abstraction layer...

MVPD-developed
app for COAM

{ Service Discovery | { Entitlement J [ Content Delivery J

U

v

v

MVPD _
Backend Back end abstraction layer
COAM [ ] {
Devices [ SRt J App 2 App N J
{0 [6 CABLE-TEC
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MVPD-developed
app for COAM

...Is not a silver bullet

Three issues

1. Code re-use not absolute across

Service Discovery ( l Entitlement Q ‘ Content Delivery C|ientS - eaCh ecosystem W|” have

ﬁ ﬁ ﬁ unique needs and pace of change
ackend .

° o o 2. Abstraction layer can become
con h 4 | v - v O development bottleneck and/or
Devices | App 1 ‘ { P J Sk ) i i i

single point of failure
3. Monolithic systems can slow down
pace of innovation and also
jeopardize reliability
it [t CABLE-TEC
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MVPD-developed
app for COAM

Cloud enablers for scallng COAM

Micro-services architecture

obfuscating complexity of back end

F— .« qe .
systems and providing multiple

@ @ @ @ @ @ @ @ @ | layers of resiliency

Service discovery 1
Service discovery 2
Service discovery N

Entitlement 1
Entitlement 2
Entitlement N
Content delivery 1
Content delivery 2
Content delivery N

MVPD :
Back end abstraction layer
Backend . : .
Server side client scripting (e.g.
Groovy) to meet unique needs of
COAM ecosystems
COAM
Devices
{0E [t CABLE-TEC
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Deployment considerations
Legacy comparison

MVPD-developed
app for COAM

End-to-end testin App Certification & Firmware / OS
- Publishing Update Schedule
MVPD guide on the
MVPD STB MVPD MVPD MVPD
rd Q rd
COAM app* MVPD 3" party app COAM device 3
ecosystem party

* developed by MVPD for the COAM primary screen device
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App-based COAM troubleshooting

4 )

MVPD IP Device

MVPD-developed
app for COAM

Traditional Onscreen Customer Care
MOdel Diagnostics
Firmware / Customer
N =
\ R-69 lentj
Customer Care
/ COAM device \
Customer
Care Screen \ \ )
COAM Model On-screen
Diagnostics
Firmware /
Device
it [t CABLE-TEC \ /
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App-based COAM population monitoring

/ MVPD IP Device \

App Data Lake
Traditional NOC->Tier3+ Ops
Model Fi / Dashboard
Irmware asnpoaras
— SNMP Poller €=—> and tools
\ \\WIP MIB /
NOC->Tier3+ Ops
/ COAM device \
Dashboards
Data Lake and Tools
COAM Model

{0t B¢ CABLE-TEC
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Firmware /
Device

© Can Fck Phote - expQ7 77590

Logs & crash reports m——

-
\_
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3rd Party COAM Apps
Per FCC “Unlock the box” mandate
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3rd party apps

MVPD IP Video infrastructure

Service
Discovery

Content
Entitlement
Delivery

@

@ @

10 Ft. COAM device examples

[

3rd party developed app ]

m TIZEN‘% amazon Tirel v
"TV androidtv\q
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3rd party app for
COAM

Considerations

« Development

* Deployment

» Operations

Similar considerations, greater challenges

s © 2016 Society of Cable Telecommunications Engineers, Inc. All rights reserved. scte.org \ isbe.org 18



Player abstraction
Advisable for MVPD apps, mandatory for FCC model

Third party provider MVPD IP Video infrastructure
?erwce Entitlement Cor?tent
Discovery Delivery
N
| N =
TVE-style Metadata Entitlement Video codecs
Oauth Images Alt Content ABR logic Analytics

A4 L -

Third party app
(e.g. i0OS / Android)

MVPD Player SDK

§(TE [t CABLE-TEC
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Deployment consideration

. App Certification & Firmware / OS
- TUAEL L Publishing Update Schedule
MVPD guide on the
MVPD STB MVPD MVPD MVPD
rd ; rd
COAM app MVPD 3 party app COAM device 3
ecosystem party
) TR ET 3" party app 3" party app COAM device 3™
ecosystem ecosystem party

§0E 18C CABLE-TEC

3rd party app for
COAM
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Deployment consideration

3rd party app for
COAM

Firmware / OS
Update

End-to-end MVPD Aep
testin Certification SR CEED L
& Publishing
MVPD guide on
the MVPD STB MVPD e MVPD
rd
COAM app MVPD N/A 3" party app
ecosystem
3™ party app 3" party app
3rd party app ecosystem MVPD ecosystem

Schedule

MVPD

COAM device 3™
party

COAM device 3™
party

-
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Difficult deployment requirements

Player SDK test Onboa:cdmgrd
harness process for 3
parties
Certification
rd
prc;c;?:\s/ ];?DrpB SLA enforcement
iterations
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3rd party app for
COAM

Key operational challenges

D . Self care interfaces unavailable to
Self care and Wi-Fi diagnostics |y

App and |0g data Difficult to service customer care

calls with remote troubleshooting

4 =

Device registration

-
!

Poss:ble to address through
" third party player SDK

~
J

Theft of service prevention

G

!

SIC It CABLE-TEC

L
XPD 1 s © 2016 Society of Cable Telecommunications Engineers, Inc. All rights reserved. scte.org | isbe.org 23



Conclusions on COAM

e L Deploy

MVPD apps

3rd party

§0C 193¢ CABLE-TEC
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Drive for modularity

HTMLS5 standards
Player abstraction

Back end abstraction with
Micro-services and

dynamic scripting

3rd party player SDK

© 2016 Society of Cable Telecommunications Engineers, Inc. All rights reserved.

Test team and
environment robustness

Communication / SLA for
firmware releases

Standardized test
validation suite

MVPD certification
3 party onboarding

SLA enforcement

Self care focus
In app Wi-Fi diagnostics

App instrumentation and
log / CR access

Device registration
Protect theft of service
Self care focus

In app Wi-Fi diagnostics

App instrumentation and
log / CR access

Device registration

Protect theft of service
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Traditional SOA or modular Micro-services

Hardware
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