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Development / Testing
Philosophy



That Doesn’t Mean We Don’t Test

Jnit tests
~unctional tests

Regression scripts
Continuous integration
Capacity planning

Load / Performance tests



Development Contiuous
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Run Unit Tests

Perform
Integration
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Cloud-Based Deployment Techniques




API Requests from
the Internet

Problem!

»

Current Code

In Production

Single Canary Instance
To Test New Code with Production Traffic
(typically around 1-5% of traffic)
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Short-Circuited Requests, Delivering Fallbacks ‘
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‘ Timeouts, Delivering Fallbacks ‘
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Thread Pool & Task Queue Full, Delivering Fallbacks

68,965 %l 0 %

0| 64
'\/_AW/ Host: 32.0/s
Cluster: 6,983.0/ S

Circuit Closed

S0th 18ms
Median 6ms 89th 306ms
Mean 14ms 995th 510ms
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Movie Similar A/B Test
Metadata Movies Engine




Movie Similar A/B Test
Metadata Movies Engine
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Growth of the Netflix API
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Over 30 Billion requests per month
(Peaks at about 20,000 requests per second)
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<catalog_titles>
<number_of results>1140</number_of results>
<start_index>0</start_index>
<results_per_page>10</results_per_page>
<catalog_title>
<id>http://api.netflix.com/catalog/titles/movies/60021896</id><title short="Star" regular="Star"></title>
<box_art small="http://alien2.netflix.com/us/boxshots/tiny/60021896.jpg"
medium="http://alien2.netflix.com/us/boxshots/small/60021896.jpg"
large="http://alien2.netflix.com/us/boxshots/large/60021896.jpg"></box_art>
<link href="http://api.netflix.com/catalog/titles/movies/60021896/synopsis"
rel="http://schemas.netflix.com/catalog/titles/synopsis" title="synopsis"></link>
<release_year>2001</release_year>
<category scheme="http://api.netflix.com/catalog/titles/mpaa_ratings" label="NR"></category>
<category scheme="http://api.netflix.com/categories/genres" label="Foreign"></category>
<link href="http://api.netflix.com/catalog/titles/movies/60021896/cast"
rel="http://schemas.netflix.com/catalog/people.cast" title="cast"></link>
<link href="http://api.netflix.com/catalog/titles/movies/60021896/screen_formats" rel="http://schemas.netflix.com/catalog/titles/screen_formats" title="screen formats"></
link
<link href="http://api.netflix.com/catalog/titles/movies/60021896/languages_and_audio" rel="http://schemas.netflix.com/catalog/titles/languages_and_audio"
title="languages and audio"></link>
<average_rating>1.9</average_rating>
<link href="http://api.netflix.com/catalog/titles/movies/60021896/similars" rel="http://schemas.netflix.com/catalog/titles.similars" title="similars"></link>
<link href="http://www.netflix.com/Movie/Star/60021896" rel="alternate" title="webpage"></link>
</catalog_title>
<catalog_title>
<id>http://api.netflix.com/catalog/titles/movies/17985448</id><title short="Lone Star" regular="Lone Star"></title>
<box_art small="http://alien2.netflix.com/us/boxshots/tiny/17985448.jpg" medium="http://alien2.netflix.com/us/boxshots/small/17985448.jpg" large=""></box_art>
<link href="http://api.netflix.com/catalog/titles/movies/17985448/synopsis" rel="http://schemas.netflix.com/catalog/titles/synopsis" title="synopsis"></link>
<release_year>1996</release_year>
<category scheme="http://api.netflix.com/catalog/titles/mpaa_ratings" label="R"></category>
<category scheme="http://api.netflix.com/categories/genres" label="Drama"></category>
<link href="http://api.netflix.com/catalog/titles/movies/17985448/awards" rel="http://schemas.netflix.com/catalog/titles/awards" title="awards"></link>
<link href="http://api.netflix.com/catalog/titles/movies/17985448/format_availability" rel="http://schemas.netflix.com/catalog/titles/format_availability"
title="formats"></link>
<link href="http://api.netflix.com/catalog/titles/movies/17985448/screen_formats" rel="http://schemas.netflix.com/catalog/titles/screen_formats" title="screen
formats"></link>
<link href="http://api.netflix.com/catalog/titles/movies/17985448/languages_and_audio" rel="http://schemas.netflix.com/catalog/titles/languages_and_audio"
title="languages and audio"></link>
<average_rating>3.7</average_rating>
<link href="http://api.netflix.com/catalog/titles/movies/17985448/previews" rel="http://schemas.netflix.com/catalog/titles/previews" title="previews"></link>
<link href="http://api.netflix.com/catalog/titles/movies/17985448/similars" rel="http://schemas.netflix.com/catalog/titles.similars" title="similars"></link>
<link href="http://www.netflix.com/Movie/Lone_Star/17985448" rel="alternate" title="webpage"></link>
</catalog_title>
</catalog_titles>



{"catalog_title":
{"id":"http://api.netflix.com/catalog/titles/movies/60034967",
"title":{"title_short":"Rosencrantz and Guildenstern Are Dead",
"regular":"Rosencrantz and Guildenstern Are Dead"},

"maturity_level":60,

"release_year":"1990",

"average_rating":3.7,
"box_art":{"284pix_w":"http://cdn-7.nflximg.com/en_US/boxshots/ghd/60034967.jpg",
"110pix_w":"http://cdn-7.nflximg.com/en_US/boxshots/large/60034967.jpg",
"38pix_w":"http://cdn-7.nflximg.com/en_US/boxshots/tiny/60034967.jpg",
"64pix_w":"http://cdn-7.nflximg.com/en_US/boxshots/small/60034967.jpg",
"150pix_w":"http://cdn-7.nflximg.com/en_US/boxshots/150/60034967.jpg",
"88pix_w":"http://cdn-7.nflximg.com/en_US/boxshots/88/60034967.jpg",
"124pix_w":"http://cdn-7.nflximg.com/en_US/boxshots/124/60034967.jpg"},
"language":"en",

"web_page":"http://www.netflix.com/Movie/Rosencrantz_and_Guildenstern_Are_Dead/60034967",
"tiny_url":"http://movi.es/ApUP9"},

"meta":{

"expand":
["@directors","@bonus_materials"," @cast"," @awards","@short_synopsis"," @synopsis","@box_art","@screen_formats","@"links":
{"id":"http://api.netflix.com/catalog/titles/movies/60034967",
"languages_and_audio":"http://api.netflix.com/catalog/titles/movies/60034967/languages_and_audio",
"title":"http://api.netflix.com/catalog/titles/movies/60034967 /title",
"screen_formats":"http://api.netflix.com/catalog/titles/movies/60034967/screen_formats",
"cast":"http://api.netflix.com/catalog/titles/movies/60034967/cast",
"awards":"http://api.netflix.com/catalog/titles/movies/60034967/awards",
"short_synopsis":"http://api.netflix.com/catalog/titles/movies/60034967/short_synopsis",
"box_art":"http://api.netflix.com/catalog/titles/movies/60034967/box_art",
"synopsis":"http://api.netflix.com/catalog/titles/movies/60034967/synopsis",
"directors":"http://api.netflix.com/catalog/titles/movies/60034967/directors",
"similars":"http://api.netflix.com/catalog/titles/movies/60034967/similars",
"format_availability":"http://api.netflix.com/catalog/titles/movies/60034967/format_availability"}

1}



Improve Efficiency of APl Requests

Could it have been 5 billion requests per month? Or less?

(Assuming everything else remained the same)



Request in Billions

Netflix APl : Requests Per Month
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API Billionaires Club
13 billion API calls / day (May 2011)

amazon Over 260 billion objects stored in S3 wanuary 2011)
GOUS[Q" 5 billion API calls / day (April 2010)
facebook 5 billion API calls / day (October 2009)

NETELIX 1 billion APl calls / day (October 2011)

d)‘ 8 billion API calls / month (a3 2009)
3.2 billion API-delivered stories / month (octover

2011)

©INg 3 billion API calls / month ware 2009

Courtesy of John Musser, Programmable Web



API Billionaires Club

13 billion API calls / day (May 2011)
amazon Over 260 billion objects stored in S3 wanuary 2011)

services"

Google 5 billion API calls / day  @pi 2010
facebook 5 billion API calls / day (October 2009)
— il
d]w 8 billion API calls / month (Q3 2009)
npr) 3.2 billion APIl-delivered stories / month (october

2011)

©iNg 3 billion API calls / month warc 2009

Courtesy of John Musser, Programmable Web



Two Major Objective for
APl Redesign

* Improve performance for devices

— Minimize network traffic (one API call, if possible)
— Only deliver bytes that are needed

* Improve ability for device teams to rapidly
Innovate

— Customized request/response patterns per device
— Deployment is independent from API schedules



Current Client / Server Interaction

CLIENT APPS APl SERVER




Future Client / Server Interaction

CLIENT APPS APl SERVER

CUSTOM SCRIPTING TIER




Custom Scripting Tier Interaction

CLIENT APPS APl SERVER

CUSTOM

SCRIPTING
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HOME
SCREEN
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ENDPOINT

Owned and operated
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Generic API Interaction
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If you are interested in helping us solve these problems,
please contact me at:

Daniel Jacobson
djacobson@netflix.com
@daniel_jacobson
http://www.linkedin.com/in/danieljacobson
http://www.slideshare.net/danieljacobson




