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e >109 million members

> 190 countries

e« > 125 million hours of TV shows and movies
per day






Inventing InternetTV:

« The architecture of internet
streaming

- Quality of Experience
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STRANGER THINGS

2016 TV-14 1 Season

Next Up

S1:E4 "Chapter Four: The Body"

Refusing to believe Will is dead, Joyce tries to connect with her
son. The boys give Eleven a makeover. Nancy and Jonathan form
an unlikely alliance.
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before streaming starts = control plane = -
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OVERVIEW EPISODES TRAILERS & MORE MORE LIKE THIS DETAILS.

streaming = data plane = Open Connect






ANETFLIX
ORIGINAL



Whatisa Content Delivery
etwork?

Geographically distributed content servers attached to

networks
+
a way of routing requests to the closest (and/or best
performing)
server / network path
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Streamin

Launche Open
(“EHub”) Connepct 2011
2007 Ipv6 enabled

Third Party
CDN 2009
IPv6 enabled
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Control Plane
(streaming setup)
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I ' \ POWER AND LIGHT LIGHT
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Dr. Brenner holds Hopper and Joyce for questioning while the
boys wait with Eleven in the gym. Back at Will's, Nancy and
Jonathan prepare for battle.
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Determine the preferred

experience
LOCATION _DEVICE
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That’s exactly what I want



...NOW
where
can l get
it?
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This is how we steer the request to the
correct server/network/location
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Device gets OCA URL from Playback
Apps, video streams from OCA to Device
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Device gets OCA URL from Playback
Apps, video streams from OCA to Device
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pre-play




. Name Resolution

- We resolve IPv6 and IPv4 hosthames in parallel

> If the DNS resolution successful for IPv6 attempt
connection over IPv6

- If not (fail or timeout) use the DNS resolution for
|IPv4

> If DNS resolution is successful for IPv4 attempt
connection and IPve DNS failure

- If not, log DNS failure



. Connection

- Attempt connection with timeout

- If connection fails or times out, attempt connection
over IPv4 and log IPv6 connection failure
If connection fails or times out log connections
failure
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Insight into performafnce

uality f xperience .



input rate (from network)

buffer
level

output rate (to screen)



The Tradeoff .

playdelay




Another
dimension
of resiliency
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The manifest includes 3 servers in priority. If quality is
lower than we want, the clients switch to the next server

If the client has an IPv6 address, the first entry is an IPv6
host name

The second is IPv4 based and is a different server from
the first server.

If the first connection fail (at either DNS or connection),
client switches to the second server using IPv4



We have similar logging in place as for pre-play. If hosts
or clients repeatedly fail on IPv6 , they will be flagged as
IPv4 only and we will cease to attempt using IPv6 for that
host or client.



Netflix clients comes in almost all shapes and forms, for
devices of all shapes and forms. The above priciples are
principles, but the actual implementation will vary from
client to client.

We try to learn and adapt so it will also vary from version
to version...
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Really?
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Really?




Global
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Questions?



Open Connect team 2016
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