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Personalization and 
Architecture for Scale

@



First some basics..



Video Metadata
 Genre, Rating, Cast 

 Contract information

 Streaming and deployment information

 Subtitles and Dubbing

 Trailers, stills, actual content, artwork

 Titles, alt-genres and maturity ratings
 Hundreds of such attributes..



Personalization – winning the 
moment of truth



Personalization Goal

To provide the most compelling viewing choices 
and the best possible viewing experience



International Expansion

Canada – Sept 
2010

Latin 
America –
Sept 2011

UK and 
Ireland –
Jan 2012

Nordics –
Oct 2012

Netherlands 
– Sept 2013



The landscape
 Over 40 million customers

 More than 50 countries and 
territories

 Over 100 Billion Meta-data 
operations a day

 Over 1 Billion viewing hours per 
month



Personalized Row Display



Geo-aware Rendering



What uses localization data
 User-specific choices e.g. language, viewing 

behavior, taste preferences

 Recommendation algorithms

 Rendering and Playback

 CDN Deployment 

 Billboards, trailer display, streaming

 Original programming

 Basically all our streaming applications..



Our Solution

Publishing Engine 
consumes localization 

events

Artifacts with localization 
data to S3

Metadata Cache reads 
S3, serves high 

availability apps deployed 
on EC2 (~6000 instances)

Shared libraries to read 
and interpret L10N config



Metadata Platform Architecture

Put Facets (10 per country per cycle)

Playback Devices API Algorithms

…..

Offline metadata 
Processing

Publishing 
Engine

S3

(com.netflix.mpl.test.col
dstart.services)

Get snapshot files

(EC2 instances – m2.2xl 
or m2.4xl)

Localization and Data Entry Tools

S3

Get blobs (~7GB files, 10 Gets per instance refresh)

(netflix.vms.blob.file.in
stancetype.region)

Put snapshot files – one 
per source

iop



I18N/L10N Service



How a title goes live 
@ Netflix



Starts when a contract is 
signed

 What countries are the tile available in

 Does it require Sub Titles or Dubbed Audio and for 
what languages

 How will the title be promoted

 Is it an original title



Work begins on setting up the 
title

 Obvious- Display name, synopses, other text

 Less obvious – Ratings, Awards, subtitles, dubbed 
audio

 Complex – Episodes, Artwork, Movie titles, characters



Creating translation jobs
 Determine required languages for each metadata type 

for each country

 What are acceptable fallback languages

 Based on contracts see what languages

 Prioritize based on when it becomes available

 Is it a kids title



Translation jobs

 Create requests for valid use cases

 Send and track to translators

 Withhold publishing for non-translated metadata

 Update source systems upon completions

 Publish results when complete



Internationalization, 
Localization & Linguistic 

Quality
@



Internationalization



I18N within Netflix
 Encompasses general I18N elements:

- Enabling translation of all textual elements, support of           
country-specific currency & date/time formats, display and 
input, search/sorting, country/locale ids and locale 
announcement.

 I18N elements specific to Netflix business:
- Per country MOP, ratings systems fallbacks, meta-data 
fallbacks (titles, box art), user profiles....



I18N Support

 General I18N elements supported via NFI18N library

- Utilize ICU (International Components for Unicode) 

 I18N Explorer
- Nice reference tool for country-specific I18N:
- Currency, date/time formats, etc…



CurrentI18N Challenges for Netflix

 Consolidation of I18N-related data resources into single 
"source of truth“

 More I18N rigor/code consistency

 Better rationalization - per-country language fallback 
logic



Future I18N Challenges for 
Netflix

• To date, all supported countries are Latin-1 based.

 New markets have impacts on display, layouts and search.

 More fonts, differing font sizes, font variations (Asia), text 
rendering, processing/display/input of bi-directional text (Middle 
East) and complex text scripts (Indic, Thai, Arabic).

 Support of new input methods required for these regions.



Localization



We localize into 9 languages and our service is 
available in 50 countries and terretories

 UK English

 French Canadian

 Latin American 
Spanish

 Brazilian 
Portuguese

 Danish

 Finnish

 Swedish

 Norwegian

 Dutch

Languages & Countries



Netflix Loc Team
 In-house Language Specialists

 Localization Engineers

 Localization PMs

 Localization QC specialists

 Internationalization Engineer



We face unique localization 
challenges…



“Subs & Dubs”



We localize content 
from a variety of 

sources and formats…



Public Knowledge base
Internal Knowledge base

Email

Movie Metadata

UI resources
Legal content

Internal Proprietary 
Tools



Formats we currently 
handle…

 .properties

 HTML

 resx / resw

 .strings

 XML

 .ini

 MS Office, email, PhotoShop…

 …we can work with anything ( within reason )



All this content flows through GlobalSight, our 
translation management system

Source control

Diff

Leverage

Filter

Translation
( Internal & 
External )

Review

Update trans DB

Generate localized 
files



Translation Vendor Model

Netflix Loc
Team

Translatable 
Content

Localization 
vendor Eng. 

& PM

Localization 
vendor 

language 
lead

Pool of 
available 
freelance 
translators



Experimental Model

Netflix Loc
Team

Translatable 
Content

Netflix selected 
freelance 
translators



















Artwork and Titles



Domestic Campaign

Points of emphasis:

• Horror
• Gore
• Dark
• Tagline : Fear What Happens Next
• Market: Males
• Talent: not a focal point, high                       
concept 



Germany France Mexico

• Sci-fi
• Epic
• Thriller
• End of the world 
• Tagline: Worlds End

Fear Survives

• Sci-fi
• Mysterious
• From the makers of              

Resident Evil
• Tagline: Worlds End

Fear Survives

• Sci-fi
• Terror in space
• From the makers of      

Resident Evil
• Tagline: Don’t fear the 

end of the world fear 
what happens next



Domestic  (German) Campaign

Points of emphasis:

• A-list ensemble of German actors
• Produced by Germany’s most famous 

producer, Bernd Eichinger
• Based on bestselling novel by Stefan       
Aust
• Imagery is based on the famous 

“wanted” poster used by police to hunt 
down RAF activists in the 1960s



United States Japan Spain

• True story
• Retro hip Shepard Fairey 

design (cool art film!)
• Gangsters in love 

storyline
• Oscar and GG Foreign 

picture nom

• Massive political revolt
• Political shock value
• Oscar nom for Foreign 

Film

• Familiar story of RAF
• Spanish Film Festival 

winner
• Oscar and GG for 

Foreign picture nom



United States Germany United Kingdom

• Hot girls fighting
• Martial Arts
• Competition
• Tagline: The 

World’s Deadliest 
Assassins Will 
Enter. Only the 
Best Will Survive

• Hot girls fighting
• Caucasian actress in 

middle
• Video game adaptation
• Tagline: Individually they 

are unbeatable, together 
they are irresistible

• Hot girls fighting
• Caucasian actress 

in middle
• Tagline: They Have 

the Looks – That 
Kill



Linguistic Quality



Gathering metrics with JIRA
 Netflix uses JIRA to track linguistic quality data.

 Every review completed by an in-house linguist is logged as a JIRA 
ticket and assigned to the vendor, regardless of Pass/Fail status.

 Tickets act as both a resolution vehicle for issues, and also a 
feedback mechanism between Netflix and vendor translators.

 We gather monthly data based on the JIRA tickets and present it in a 
dashboard…





Tickets logged for all reviews, regardless of Pass/Fail status. 
Keeps the feedback loop active between Netflix and vendor 
translators… ( example below is a pass )





Key Takeaways
 Efficient caching helps scale personalization for high 

availability applications

 Infrastructure reuse helps streamline development 

 Pragmatic and open tools

 Being process-light helps organizations scale

 Data-driven approach



Questions?


