How Netflix
Delivers Joy
to the World

TWNOG 4.0
6th Dec 2019

Jocelyn Ooi



The journe

1997 2007 2008 2013 2016

o)

o

Netflix Streaming video service Canada expansion Original Series 130 countries,
Starts beginsin the US - first launch <House of Cards> including
outside the US launched

Netflix in 190+ countries
since then
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Inventing Internet TV:

* The architecture of internet streaming
* Quality of Experience

e Cost
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84% Match 2019 | TV-MA | 1 Season

Watch Season 1 Now

Two nefarious schemes taking place 10 years apart entangle a
dauntless triad member, who must break out of prison to rescue a "
loved one.
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Starring: Alyssa Chia, Mavis Fan, Joseph Chang

Genres: Crime TV Dramas, Taiwanese TV Shows, Chinese TV Shows y
This show is: Emotional, Dark ”/ .
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before streaming starts = control plane
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84% Match 2019 | TV-MA | 1 Season
Watch Season 1 Now

Two nefarious schemes taking place 10 years apart entangle a
dauntless triad member, who must break out of prison to rescue a
loved one.

‘, P PLAY + MyLisT @ @

Starring: Alyssa Chia, Mavis Fan, Joseph Chang
Genres: Crime TV Dramas, Taiwanese TV Shows, Chinese TV Shows

This show is: Emotional, Dark

OVERVIEW EPISODES TRAILERS & MORE MORE LIKE THIS DETAlLS
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84% Match 2019 TV MA 1 Season
Watch Season 1 Now

Two nefarious schemes taking place 10 years apart entangle a b

dauntless triad member, who must break out of prison to rescue a ’
loved one.
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Starring: Alyssa Chia, Mavis Fan, Joseph Chang
Genres: Crime TV Dramas, Taiwanese TV Shows, Chinese TV Shows

This show is: Emotional, Dark ; , ) .
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streaming = dataplane = Open Connect
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Open Connect T g



pen Connect ~ppliances

“Storage” appliance

Designed for bulk storage of the entire large regional content
catalogs




pen Connect ~ppliances

“Flash” or “Offload” appliance
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High-throughput servers, used to serve very popular content




connects directly to residential ISP
nhetworks.

95% of our traffic is directly
connected.



We provide free

for Internet Service Provider (ISP) data
centers



We also provide interconnection to ISPs
at locations
throughout the world



wait, what’s an IXP?

An Internet exchange point
(X or ) is
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exchange Internet traffic between
their networks

- wikipedia



,_
=

N

3
)

BB BB

I

8 mutubar v




NETFLIX




IX SITE

NETFLIX
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Control Plane

(streaming setup)
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85% Match 2019 1 Season
S1:E2 "Chapter 2: The Child"

In the fallout of the kidnapping case, uncanny visions begin to haunt
Ah Quan. Jiang Jing-fang and her child face a precarious future.
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Determine the preferred experience
TITLE LOCATION DEVICE
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That’s exactly what | want



...NOW
where can |
getit?




PLAYBACK

GENERATE
PLAYBACK PLAYBACK
MANIFEST MANIFEST
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This is how we steer the request to the correct
server/network/location




o OCA serves files to Client Device

Client Devices
o / >
o Client Device requests files from OCA

Reports health
o status,
learned
routes, and
available files

e “Play"
request Determines Picks OCAs

e required sends URLs to
files

Client Device

. Cache

Playback Steering
Apps > Service (S.':ont.rol
(CODA) ervice

(CCs)
Netflix in AWS
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Files are copied off-peak
(in the middle of the night)
when networks are not
loaded, using pre-
positioning algorithms
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CONTENT RANK —s

PREDICTABLE VIEWING PATTERNS



Using the purpose-built
network,

we can copy each new

show into a region once, then

show it thousands or millions of
times.



Sapporo

J

Sea of Japan

Nagoya Japan
®
Tokyo

I L3-8

Sea of
Okhotsk

Bering Sea

North
Pacific
Ocean

Honolulu
o

HAWAIl  Hilo

ALBERTA
BRITISH
COLUMBIA
~
~3
WASHINGTON A
OREGON NS

NEVADA

UT/
ISCO
LIFORNIA olas Vec
Los Aggeles ARIZ

San Diego
o — g

<
Z
<
<



Networks are dimensioned for peak capacity
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peak
peak required r'CQUIF‘ed
upstream
capacit .
350 6bps capacity
1 Tbps

ISP customer homes



ISP customer homes

peak required Nefflix capacity O

peak
required
upstream
capacity
650 Gbps




https://openconnect.netflix.com






Thank you



