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Google

Core Internationalization
e Unicode Encoding

e Unicode CLDR
e |ICU

Beyond the core

e Segmentation, Character Encoding Detection,...
e Entities, Names, Phone Numbers, Addresses
e Plurals/Gender, Languages, Translate, Speech

e Fonts, Localization, Input



Google
Entity i118n

Entities now being used in Google Search (e.g. Knowledge Panel)
...but what about other languages?

(en)Computer Science

(fr) Informatique
(de)Informatik

(it) Infformatica —%
(sr) NHpopmaTumka

(he)awnnn 'vn °nd
(zh) HEHFEE (e.g. categorization of colors)

Entities are locale-independent
Entity names are locale- / context-specific
Links are locale-independent, but the
strength of links is locale-specific

e Categories tend to be locale-specific




Google

Names

e Personal Names: Barack “Barry” Obama

e Google+ Pages: “Lindt Chocolate World”

e Custom URLs: google.com/+toyota
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Google

Names: Unicode Security Issues

e No* mixed scripts: paypal problem
e NoO mixed numbering systems

o U+09EA (8 ) BENGALI DIGIT FOUR

o U+0038 ( 8)DIGIT EIGHT

e 100 many accents, duplicates

5 a..,‘, a4

o Maaaark
See UTR #39: Unicode Security Mechanisms, ICU




Google

Names: Normalization

e Display vs Identity
e (Google+ Pages: more freeform
e Unicode compatibility mappings
o 0 —0 (or o for Custom URLS)
o AALLL — A
e Remove invisible characters; replace whitespace
e URLs: Replace non-letters/marks by '-'; drop accents;

uniqueness



Google

Names: Formatting

English Japanese

{GIVEN} {GIVEN}

{GIVEN} {NICK}’ {GIVENKSP}{NICK}

{GIVEN} ({NICK}) {GIVENKSP}({NICK})

{GIVEN} {FAMILY} {GIVENK{SPH{FAMILY}

{GIVEN} {{NICK}" {FAMILY} {GIVENKSP}{NICK}{SPH{FAMILY?}
{GIVEN} {FAMILY} ({NICK}) {GIVENKSPHFAMILYHKSP} ({NICK})
{FAMILY}, {GIVEN} {FAMILYH{SPHGIVEN}

{FAMILY}, {GIVEN}*{NICK}" {FAMILYH{SP}*{NICK}*{SPHGIVEN}

[FAMILY?}, {GIVEN}({NICK}) [FAMILY}{SPHYGIVENYSP} ({NICK})



Go gle
Plurals & Gender

Examples:
. The Agent: Alice added 1 people to his circle.
. The User: Vous étes le seul participant a I'appel.

Hurdles
e Different messages to different translators
e Most translators are not software engineers
e Most engineers don’'t speak 60 languages
e May not know the gender
e Languages vary:

o English (2), French (2*), Russian (4), Arabic (6),...



Google

Plurals & Gender: progress

Plurals — with numbers written as digits

e Cardinals (1, 2,...); Ordinals (1st, 2nd,...)
e Messages

e Currencies, units, compact numbers

Genders — for (known) people, lists of people
Lists

e Switzerland and Japan
e Switzerland, Japan, Egypt, and Canada

1 milijon
2 milijona
3 milijone
5 milijonov
101 milijon




Google

Message 1 Message ID:
Message text

[PLURAL_TOTAL_USERS]
0 (nombre exact)
[=0]No one liked this.

1 (nombre exact)
[=1]0ne person liked this.

0,05, 1, ..
[ONE]# people liked this.

2,253, ..
[OTHER]# people liked this.
[END_PLURAL]

Description
[ICU Syntax] Who liked this? This message requires special
attention. Please follow the instructions here:

Placeholders

|

Message 1 Message ID:

Message text

[PLURAL_TOTAL_USERS]
0 (nombre exact)

2 ]

{0/} personne n'a aime celal

Characters: 23
Actions ~

&
¢

1 (nombre exact)
[=110ne person liked this.

0,051, ...

_ [ONE]# people liked this.

©2.25,3, ...

[OTHER]# people liked this.
[END_PLURAL]
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Google

Phone Numbers

(011) 1234 5678
(011) 15 1234 5678
+54 9 11 1234 5678

B B @& s5:28pm

Google | Web | Images Local more v @

travel agency Q

Web €3 Options
S d Link
World Travel Adventures el
www,wiadventures.com Let us help you find the
vacation of your dreams. Call us today!
(888)123-1111

Local Travel Agents
Plan and book your travel with us. Get a great deal
on your next trip!

www.babsonassociates.com/

Best travel deals
Save money on your next vacation with travel




Google
Phone Number Library

http.//code.google.com/p/libphonenumber/

Handles...

e parsing/formatting/validating/matching/canonicalization
e getting types/example numbers

e finding numbers in text

Users

e Google: Android, Google Voice, Chrome, AdWords,
Google Maps, Gmail Contacts, etc.

e Others: Facebook Messenger, Tango, RH Brands,
Guardly, Thrutu, etc.

e (Open source



Google
Geocoding in Android (ICS+)

Geocoding availability




Google
Addresses

http.//code.google.com/p/libaddressinput/

Handles...
e detailed validation for many regions
e layout and basic validation for all regions

Users
e (Google: Android, Google Checkout, Maps,...



! i
- ‘ I ".
ot my language settings wroi
g guag gs wroiig




Google

Bad Language User Experience

e Pick language...other products still default to IP, etc

L J L ]
Google+ == K
English speaker in Germany signs Google Calendar
up for Google+ in English shows up in German

e Especially when desired language # default for IP:

o Travelling

o Don’t speak majority language (immigrants/expats)
o Multiple-language regions (Switzerland, India...)

o VPN/Redirect



Google
Worse for Enterprise

Google Apps for Your Domain Admin sets default language in
Control Panel...




Google

Universal Language Settings

Google Properties Using ULS

R
M
Google apps

Google accounts

o P ER VIE

Google+

Gmail

Apps Control Panel

Accounts

Groups
Play
Translate
Search
Drive/Docs

Maps

www.google.com/settings/language




Google

Why >1 Language?

e Fallback: User's top choice may not be available in all
products

e Content: For all languages a user speaks, we can
show posts, search results, autotranslate into

Default languages

Specify languages in order of preference for viewing Google products.

1.

2.

3.

4.

English (United States) - English (United States)

French (France) - frangais (France)

Arabic - 4yl

Italian - italiano

+ Add another language

~ Primary language

~ Make primary - Remove

~ Make primary - Remove

~ Make primary - Remove



Google
60 Language Initiative

BBMF Engeza embuthanweni uiu'lulnma Ongeza kwenye miduara krugove

aL L msade G5y el Legg til | kretser Ajouter aux cercles :use axxiee)s

© GATARERY Sign . —

Hozzéadés kérhdz, . -Aan kringen toev S8y 50% 24w  Hinzufiigen
Aopal y kovrose

Engadir a circulos | p I ISE°d, | wienot lokiem :an ke lingkaran vl G
Gehitu zirkulu : f
MEo F7H in___ Fafaer wE oS Jald e sila

i o '.ldagdagumgalt.l Add to circles ‘
HEBTHET WIET htlusringidesse  Setja i hringi

‘Lagg till I ¢

Dopam go xin

‘Agregar a circulos Dodaj do krjgéw Afadir a
ANACE @ AT AlA . ' : '
' » Tambahkan pada kalangan TPoo®fxn oToUC Kl nogagyTe B KPYrK

Aggiungl alle 6ortho

Joahri S0 Dodaj v kroge 16assme B kpwrose Pridat do kruha =

Pridat do kruho - . Fol til ol prie draug
¥ Thém vao Voeg by kringe Sl iy Fol : -

Adicionar a circulos. g1, 4, . o5 Y —— los Y=ZLICEAN o%aumY qom
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Google
Google Speech-to-Text

Now supports 42 languages, including accents/dialects in
46 countries

Speak now



Google

Input Tools
GC

http://www.google.com/inputtools/

namaste
Google Sear
1. T
2. A
Translate From: Bengali ~ ".’ To: French ~ Translate
| Trnsiat | oy
English = Bengali French Detect language French ( 4. m
Ry X chat 5. ATy
6. namaste

AV ] Google
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Google
Font Development at Google

We want to remove tofu on the Web!

nefiu « Fiji Hindi * Foroys«t « Frasch « Furlan « Gaelg * Gagauz « Gaidhlig * $§35 * (SIS
ar » Kalaallisut - 0000000000 - Kaszébsczi « Kernewek « 000000+ Kinyarwanda « K
in « Malti « X = + Maori + 0000000000 « 0000+ 000000000000 « MokweHb * MoHros
- 00000 -« 9Tfe5 » Pangasinan » Tart / gulasy o Papia;nentu * iy * [Nepem Komu « Pfalzi
labik » 00000 Samegiella « Sardu » Caxa Tbina * Scots * Seeltersk » 8omg * Sltnski «

1+ YamypT « Uyghur /00000 « Véneto * Voro « West-Viams » Wolof « Z3F « wrm « Zeé

Pan-Unicode Font (Noto = No Tofu)

http://code.google.com/p/noto/
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Google
Sfntly Font Library

http://code.google.com/p/sfntly/

Supports

e reading and writing basic font tables

e support for bitmap glyphs

e e.g. can use to subset fonts, find problems, extract information

Used

e Google Web Fonts: manipulating/subsetting fonts

e Chrome/Google Cloud Print: used to subset fonts for PDF printing
e (Google+: measuring text length

e ...and various other Google/non-Google tools



Google

Google Translate

Now supports 65+ languages

Google

Translate

English

Spanish

French

From: Detect language

Detect language Chinese
Afrikaans Croatian
Albamnsan Czech
Arabec Danish
Armenian Dutch
Azerbaijani Englsh
Basque Esperanto
Belarusian Estonian
Bengali Fispino
Bulgarian Finnish
French

Catalan

To: English «

Galician
Georgian
German
Greex

Gujarah
Haltian Creole
Hedrew

Hndi
Hungarian
celandic

ndonesian

Japanese
Kannada
Koraan

Lao

Latin
Latean
Lehuanian
Macedonian

Matay

Mallese
Norweglan
Persian
Polish
Portuguese
Romanéan

Russian

o

ertean
Shovak
=ovenian

-
Spamsh

Swahili
Swedish
Tamil
Telugu
Tha
Turkish
Ukrainian
Jrdu

Vietname

w

e
Welsh

Yidash
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Google

Google Localization Infrastructure

http://translate.google.com/toolkit

...now used for all of Google's localization!

Oviginal test: Tearslation: Erghih » Choakon [Serpiéed Han) I corrpete, 319w
Great Pyramid of Giza :I A
L s 2 )

|

The Grewt Pyraemid of Ao cobet the Khadi's Pyrersid, Pyvamid of Khafu, sad Pyvomid of
Cheopai is 19 chdet and bfjest of Boe 15oes pyramicis o the Gizs Necropoks berdering wat i sow Cass,
Egyat. 9nd ix o orly orw of the Sewn Worders of the Ancirt Wedd that suraes sidstartaly rlact tig
bebevnd 1% pyvamed was DUt 3% » toesd K Foweh dymasty Egyptian Kieg ey [Checps = Gosed) and
COnSMUCIng owtr 3 20 poiw pesdd conchutng aound 2550 B The Geast Pyvannt wad The 19805t rasmade
A1 i 150 wodd e over 3800 yours Orignoally the Goadt Pyraesd wich covintd by Cading 90008 1N
frrand & amocth Ouir surlics, 4nd whid & Sbin 103uy & Th urdedy g Core dtrsctue. Seev of 1he Caing
wianes 14t coce comred the sruchas cun oill be seen aroend the baae Thers A besn varyg scerdfc
< Weratve thacras ragaedag the Geet Pyramd s coratacton tachaaps. Nost accepied cosstcics
1800005 2 Dasa € 00 1he ided 1Rt £ vt bt By reaving Puge S30nes FTM 3 Ty and BN e Bing
1hem nte place

Thaew ew thews knowe chambess rude s Goeat Pyrrad The lowest charber & o s the Dedock upon
which the pesiend was Dol aed wid linished The 55.cabed™ Outer's Chander sed King's Charvber are
highwir ) witse the gymirmic srvetare. The Grat Portemd of O i the in gt of § Complis setling of
buddags bt inchuded heo martsary terphes i hoaor of M (soe clome 12 Lhe pyraend and soe rear the
Wy, thews wrratier pyrarsds B K0y wams, a0 sver sraler “satelds” pyrarsd, 3 ceeed Cassewry
Coneacong the tew termpies, ard svall rea aba 3mbs suvpndng the pyraed S nables

o _

FERRERTE (CNNZNETYE. AERTE, PATEUS) AXOR0S, NAREN=T1ETF
EFTINNERS. R2AF FMM-NLRIRERR. SRS, FUORERFUINE
FXRELNRERINS. (BREFEN KRAFLOSNISEORUILLRN « TRSTLAERL
RUSTER LR ST/ TN, Bt TN ARSTUTR SIS, HRF2EENnLE
APECAR, ~SETTL ~H2RNEANETRENERNER. TTRENELEAREY e
?ﬂlﬂ!t. AFERERAAREET-HNS. NERMBLELNTRIRTENMESIREN

FEH2ANARANZETE. REARAASENCETERREIE. B, AN ' QETLRXR
AFAAHENE FUEE. AENRISFYNZEES 4~ EPNREARRN. XPRANT %
REARE (—RESFYR-CMENETT) | ZSARULSSTNET, T EANIERTY.
=T RASERERMT R, Btcanas STREARNAE.

ANEFE
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Google
ARB Format for Web App Localization

Application Resource Bundles

http://code.google.com/p/arb/wiki/ApplicationResourceBundleSpecification

arb.reqister("arb_ref _app", {
"@@locale": "en_US",
"@@context": "HomePage",

"MSG_OK": "Everything works fine.", I/ simple message

"FOO_123": "Your pending cost is {COST}", // with placeholder

"@FOO_123":{ /[ and annotations
lltypell: lltext"’

"context": "HomePage:MainPanel",
"description": "balance statement.",...
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Google

YouTube Caption Translation

Kenji chuting clothes Last edit was made 9 days ago by Unknown user PRIV  Publish to YouTube [

File Edit View Help

Translation: English » Chinese (Simplified) 33% complete, 45 words
00:00:03,610 - 00:00:10,610 Keniji likes chuting his own clothes
A X
T ERESE TE SR
.
Characters: 13 P, T >

00:00:29,490 - 00:00:33,280 Just say "Chute clothes"
REHEERR"

00:00:33,280 - 00:00:34,249 and he'll pick up his clothes
MR AR

00:00:34,249 - 00:00:41,249 and then run to the laundry chute
, REETERRE

00:00:41,660 - 00:00:47,760 laughing and giggling all the way
—ERE, B

00:00:47,760 - 00:00:54,760 it's so cute!
EEIHEIE |




Go gle
And even more...

e HarfBuzz

o /ICU/CLDR

e JavaScript (Internationalizing the Core)
e Emoji

e Bidiand RTL

e /18n Testing



Google

Questions?

B THERE ARE SOME™S
BQUESTIONS THAT =
CAN'T BE 1

= ANSWERED BY




