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Hi there. Thanks for coming [blah, blah ©]. Let me tell you a little about why
Comcast just recently joined the W3C, and what our priorities are for this workshop
and this group.
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some context (video)*

Advertising spend by medium

inema
Outdoor
nternet

(*business is good — there are lots of metrics, but this is a good proxy)

First, some context: The video business is a good business. Lots of discussion about
cord cutters, sub growth, sub loss, OTT, etc. Some good ways to evaluate objectively
are to look at correlated. So, we’re not here because the TV business is disappearing

or turning a corner...
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«me  SOMe context (broadband)*

Chart “ge sustained download speeds as a percentage of advertised over a 24-hour |
R Netflix Performance on Top Networks - USA

(*business is good — there are lots of metrics, but this is an example of “why?”)

Second: The ISP/data/broadband business is a good business. Yes traffic growth is
between 40-100% a year (depending on whose numbers you believe), and yes, it’s
surprising amount of real work, but again, we get good external confirmation that its
working. We were the ONLY company to deliver better than 100% the speeds we
promised, both upstream and downstream, in the FCC’s report. And even Netflix
reports we’re amongst the top performing providers in the US for OTT video delivery.
Customer speak with their wallets and their attention --- and we have both.
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we see the future and we don’t like it

* The largest screen in your house will be more social and more
interactive (this part is good), but...

HTML was a contender for mobile applications

The most popular browsers are built by most popular native
application platform vendors*

(*3 out 4 with any relevant share in mobile share globally — go Opera!!, but 3 out of 3 in the U.S....)

So what’s our goal with the W3C? And why do we think HTML, specifically, is so
important to our future state?

Media is going to be become more personalized, more interactive, and more
engaging. Our role, as a value added, aggregator will necessitate incorporating and
extending to new types of services, and our customers will therefore increasingly
require a robust application platform. We could go it alone — we certainly have the
scale of user base and consumer engagement to make it worthwhile. But we think
that fragmentation in this space will impact the speed of service velocity, and the
rate of innovation. [Imagine if MPEG didn’t exist. Or if there were no aspect ratio
requirements for video signals — if every piece of content had to be uniquely
groomed for our service]. Finally, we’ve seen the failure in the mobile space.
Increasingly, “endpoint” providers will not necessarily be the platform developers.
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embrace-and-extend is flawed

* Landscape is littered with attempts in the CE space:
CEA-2014, ATVEF, Liberate, OIPF, tru2way

Usually 2 goals:
— Close gaps, but leverage extant community investment
— Co-opt the standard to further proprietary platform advantages*

“Branch-and-botch” is the usual outcome
We propose to mainstream through W3C, and only W3C

(* "You have attributed conditions to villainy that simply result from stupidity” — Robert Heinlein)

Another well-trod path, rather than build-your-own-from-scratch, is Embrace-and-
Extend. Ultimately, we feel this is a tempting, but flawed strategy. Our goal is NOT
lock-in, but healthy eco-system of content, media, and interactivity production.
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there are gaps in html5 for tv*

security, especially authentication and “video link layer”
composability, especially of application models
programmability, especially of video & media

richness & performance, especially of graphics-on-CE

blindness, especially w/regard to the home network

(* but other than that, it’s perfect)

That said, the reasons to build-your-own, or branch, are real and deep. They’re not
trivial problems. BUT, | don’t think getting HTML to be “native”-like is the axiomatic
goal. | think what we’re trying to provide is hardened pathways to enable endpoint
providers and content developers to solve the problems themselves. [go through

points — for richness:lack of fast path, for “blindness”: importance of home network]
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core programmability issues

HOW STANDARDS PROLIFERATE: A new standard is probably

(5[{: A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

7! RIDICULOUS! insufficient
WE NEED To DEVELORP . . . .
ONE UNVERSAL STANDARD The video pipeline is opaque --- make
SITUATION: || Ty covers Evervones || 9TUATION: it transparent and programmable (this
THERE ARE || USE CA6ES. gy THERE. ARE : SP Prog

|4 COMPETING : 5 COMPETING is not just about triggers and events)

STANDPRDS. : O / STANDPRDS. ) o )
?i Existence proof in Silverlight and Flash

Probably the core issue for Comcast is that the W3C standards around media,
especially video, are leaning toward end-to-end solutions. The <video> tag, MPEG-
DASH, etc. either provide opaque holes for browser vendors to dump in solutions, or,
in the latter case, try to define pan industry standards — which we think, while a
necessary attempt, will be slow to respond to rapidly changing market conditions.
We think programmable video pipelines are the answer. The relative load is low, and
there are excellent working examples today.
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core security issues

Theft of service requires proper access point authentication models
Theft of content requires secure playback, but not necessarily “DRM”

We believe these issues can be addressed by addressing security “tools”, not

(necessarily) providing an end-to-end solution (or standard)

A CRYPTO NERD'S WHAT WOULD
I IMAGINATION « ACTDALLY HAPPEN: -

HIS LAPTOP's ENCRYPTED. HIS LAPTOP'S ENCRYPTED.
LETS BUILD A MILLION-DOLLAR DRUG HIM AND HIT HIM WITH
CLUSTER To CRACK 1T THIS $5 WRENCH UNTIL

K NO Goop! [T's | | HE TEUS LS THE PASSUORD.

40G6 -BIT RSAL GOT 1T,
BLAST, OUR )

i

This principle of programmability applies to security as well. “DRM” has been an
ugly word in these circles, and for good reason, but providing a model for
authentication of the software (both at app level and “engine level” that is more
robust than user-agent is key. Similarly, to prevent theft of content, a secure
mechanism for link layer content protection through to the device display is critical,
and we think can be provided without being proprietary.
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core composability issues

Imaginary use case: You want to write a
SOMETIMES, WHEN | FIRST WAKE UP T AM\

CAUGHT IN THE HORRIBLE GRIP OF PERSPEZTIVE: browser in compliant HTML

————————————————————————————————————— 7 . .
CTMMBMMQWW mm"jw e Can’t securely embed applications

FIREFox 1S JUST A BROWSER. IT SHOWS

WEBPAGES. WHATTHEHELL IS WRONG WITH US? * Can’t manage display or windowing
s

* Have to define my own packaging model
(APIs, discovery, etc)
There are non-browser use cases for HTML —

FORTUNATELY  THIS SUBSIDES QUICKLY. , . .
and they’re becoming more important...

HTML has rightly been focused on the browser use cases as most critical. But a post-
PC world is also looking to be increasingly a post-browser world. Turns out URL and

forward/back is not the interaction paradigm that is carrying the day in the CE space.
So these issues we’re putting in front of you are not necessarily about the browser...
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call to action

“the future is not set, there is no fate but what we make...”*

TV industry is healthy but can benefit from evolving to more active engagement
(e.g. new “media” types and more interactive content)

The Post-PC world is becoming the Post-HTML world, and we don't like that.

(e.g. native code/proprietary reserves innovation for the platform provider — it not just about the browser)

Recognize that programmable APIs are better than new formats or standards
(e.g. fishing pole is better than fish)

The home network is an important part of the "cloud”

Richness matters (*yes, I’'m quoting Terminator 2: Judgment Day)

And there you go...
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