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Unicode Consortium
All modern software: OSs, smartphones, XML,…

Core Globalization Standards – and Data

Encoding (the Unicode Standard)
IDNA Compatibility
Locales (CLDR/LDML)
Collation (Sorting/Matching)
Regular Expressions
Security
...

http://www.unicode.org/faq/specifications.html

http://www.unicode.org/faq/specifications.html
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Unicode Character Database:
109K characters and their properties

2,088 new characters
1000+ symbols

Unicode 6.0

20B9

http://unicode.org/cldr/utility/character.jsp


International Domain Names (IDN)

Allow Unicode chars in domain names

<a href="http://ÖBB.at">

Supported by all browsers, search 
engines,...

Established in 2003

http://ÖBB.at


2010 Key Events for IDNs

May
Top level IDNs - ICANN

internationalized entire domain names
http://президент.рф 

August
IDNA2008 - IETF
UTS #46, Unicode IDNA Compatibility 
Processing

http://xn--d1abbgf6aiiy.xn--p1ai


Problems Deploying IDNA2008

Browser vendors
Need to read IDNA2003 pages
Need to match expectations
OBB = obb but ÖBB ≠ öbb??

Search engine vendors
Need to match old and new browsers
Recent issue: STD3 (ASCII _,...)



UTS46: IDN Mapping + Transition
Mapping Principles = IDNA2003

Extends to Unicode Version X
Case + Compatibility

Repertoire Principles = IDNA2008 + IDNA2003
Implementation can restrict, eg to IDNA2008
Transition Period before strict IDNA2008

Defined by Data Tables
Always Backwards Compatible
Updated and extended for each Unicode Version



Unicode Locales: CLDR

Dates/time formats
Number/currency formats
Measurement Units
Collation Specification: Sorting, Searching, 
Matching
Names for Languages, Territories, Scripts, 
Timezones, Currencies,…
Characters used by a language…
Language/Locale matching…



Who uses CLDR?

ICU

…



Locale Data Markup Language
XML Interchange Format

<dayWidth type="wide">
   <day type="sun">Sonntag</day>
   <day type="mon">Montag</day>
   <day type="tue">Dienstag</day>
   <day type="wed">Mittwoch</day>…

Source – products use optimized format

ICU, POSIX, OpenOffice, dojo, others…



Anatomy of a Unicode Locale ID

-Latn -IT -u -co-phonebk -ca-buddhist

Slovenian - ISO 639-1/2 [alpha2 or alpha3*]

Latin - ISO 15924 script codes [alpha4]

Italy - ISO 3166 [alpha2] or UN M49* [digit3]

Unicode Locale Extension

Buddhist 
Calendar

Phonebook Collation

Optional: only use where needed

sl -fonipa

Variant(s) [digit4/alphanum5..8]

*only if no alpha2



Unicode Locale/Language ID

UTS #35 Unicode Locale Data Markup Language (LDML)

http://www.unicode.org/reports/tr35/

Based on BCP47

http://www.iana.org/assignments/language-subtag-
registry

Some restrictions and extensions

Both '_' and '-' as separators
No extlang, no irregular (grandfathered) tags

Uses “zh” for compat., not “cmn”, etc.
Defines private use codes for specific semantics

“QO” for Outlying Oceania

http://www.unicode.org/reports/tr35/
http://www.iana.org/assignments/language-subtag-registry
http://www.iana.org/assignments/language-subtag-registry


Locale Inheritance

Minimize duplication of data

Decrease maintenance cost 

Final fallback: “root” locale

fr_CA
1 234,57 $

fr_LX

root
fr

Janvier, Février…
1.234,57 €



Locale Display Names

Translated display names and formatting patterns
languages, territories, scripts, variants, keywords, 
keyword types, measurement systems, ...

code English German …
de German Deutsch …
fr French Französisch …

nl_BE Flemish Flämisch …
… … … …



Exemplar Characters

Main: Letters used in the language

aä b-oö p-s ß t uü v-z

Auxiliary: Foreign and technical letters

áàăâåā æ ç éèĕêëē … œ úùŭû ū ÿ

Index: Head letters

A Ä B C Č D Ď E F G … X Y Z Ž



Delimiters

English “quotation” ‘alternate’

German „quotation“ ‚alternate‘

Japanese 「quotation」 『alternate』



Date Formatting

Calendars

Gregorian, Buddhist, Islamic, …

Format/Parse of dates & times

Eras, Years, Timezones,…

Relative day/time translations
 

“Yesterday”, “Tomorrow”, … 



Fixed and Flexible Formats

English Japanese
Year +

Abbr-Month
Oct 

2010
2010年10

月Abbr-Month + 
Day + 

Weekday
Fri, Oct 15 10月15日(金)

Full Thursday, October 14, 2010
Long October 14, 2010

Medium Oct 14, 2010
Short 10/14/10

Fixed

Flexible



Time Zone Formatting

Generic NL - Short HEC
Generic NL - Long Heure de l’Europe centrale
Specific NL - Short HAEC
Specific NL - Long Heure avancée d’Europe 

centrale
RFC 822 +0200
Localized GMT UTC+02:00
Generic Location (France)



Unit Formatting

Year, Month, Week, Day, Hour, Minute, Second

English Czech
1 hour 1 hodina
1 hr 1 hod.
2 hours 2 hodiny
2 hrs 2 hod.
5 hours 5 hodin
5 hrs 5 hod.



Currencies

English Serbian

USD

US dollar /
 US dollars

$35.72
1 US dollar
2 US dollars
5 US dollars

амерички долар 
/ долара

35.72 US$
1 амерички долар
2 америчка долара
5 америчких долара

EUR

euro / euros
€35.72
1 euro
2 euros
5 euros

евро / евра
35.72 €
1 евро
2 евра
5 евра



List Patterns

English Japanese
John and Mary 鈴木、田中

John, Mary, and Ted 鈴木、田中、渡辺



Text Segments

User Character |I| |l|i|k|e| |a|p|p|l|e|s|.| |(|D|o| |y|o|u|?|)|

Word |I| |like| |apples|.| |(|Do| |you?|)|

Line I |like |apples. |(Do |you?)

Sentence |I like apples. |(Do you?)|



Transforms

キャンパス kyanpasu

Αλφαβητικός Κατάλογος Alphabētikós Katálogos

биологическом biologichyeskom



Collation (Sorting/Matching)

Unicode Collation Algorithm (UTS #10)

Tailoring (Customizing) for languages

New in CLDR 1.9 — Root tailoring

Rearrange groups:

Spaces, Punctuation, Symbols, 
Currencies, Numbers, Latin, Cyrillic, 
Greek, ... CJK

U+FFFE lowest weight, U+FFFF highest.



Collation Example
German Swedish

01: Åkersberga 02: Alingsås

02: Alingsås 04: Oskarshamn

03: Äppelbo 07: Utting

04: Oskarshamn 06: Üttfeld

05: Östersund 08: Zwickau

06: Üttfeld 01: Åkersberga

07: Utting 03: Äppelbo

08: Zwickau 05: Östersund

Pick examples that are different than 
English. Slovak words with "ch" or 
Swedish vs German with a-umlaut



Questions?

Unicode 6.0
http://unicode.org/press/pr-6.0.html

CLDR/LDML
http://unicode.org/cldr

UTS #46
http://unicode.org/reports/tr46/

Slides
http://macchiato.com

http://unicode.org/press/pr-6.0.html
http://unicode.org/cldr
http://unicode.org/reports/tr46/
http://macchiato.com


Extra slides...

 



Supplemental Data I
Likely Subtags: hi⇔hi-Deva-IN

Territory↔Language↔Script: 

Côte d’Ivoire: 49% French, 11% Baolé, …

French: 54,449,130 in France, 10,102,379 in Côte d’Ivoire, …

Serbian ⇔ Cyrillic Script, Latin Script, …

Territory → Currency
Botswana: South African Rand [ZAR] from 1961-1976, 
Botswanan Pula [BWP] from 1976-present, …

Territory Containment (UN M.49): 
Central America [013] = Belize + Costa Rica + … 



Supplemental Data II

Zone → Tzid: Windows Timezone IDs to Olson

Language Plural Rules: 
Arabic: “zero”, “one”, “two”, “few” (3-10), “many” (11-
99), …

Character Fallback Substitutions: 
<U+20B9> (Indian Rupee Sign) → “Rs.”

Aliases: cmn (Mandarin) → zh (Chinese)


