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Why Globalize Software?



Why Globalize Software? -- English vs. Localized Page Views 
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G11n, i18n, L10n and T9n 

Globalization 
(G11n)

Localization 
(L10n)

Internationalization 
(i18n)

Translation 
(T9n)

https://blogs.adobe.com/globalization/2012/04/12/globalization-myth-series-myth-1-software-
globalization-internationalization-localization-translation/

 Globalization (G11n): The complete process of making your 
application available in multiple languages consisting of 2 
sub processes Localization and Internationalization.

 Internationalization (i18n): Architecting and coding for 
language/locale independence; allows localization for 
target audiences that vary in culture, region, or language.

 Localization (L10n): Adapting to specific languages/locales 
by translating text and adding locale-specific formatting to 
images and style sheets.

 Translation (T9n): Converting the meaning of text in one 
language into another.
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L10N: translation, editing, proofreading, (TEP), pre and post engineering process, post-editing with MTTranslation is one part of LocalizationInternationalization is a pre-requisite of LocalizationInternationalization and Localization are parts of GlobalizationGlobalization includes many business-related activities outside of the product itself.



Localization Rocket Science – Machine Translation(MT)
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Animation source: https://techcrunch.com/2017/04/13/neural-networks-made-easy/

Rule-based MT

Statistic MT
Neural MT

Dominating 10+ years until 2016

Prevailing since late 2016
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动画1 – 大脑与机器动画2 – 神经网络层SMT ProcessEach word, or more specifically the 500-dimension vector representing it, goes through a first layer of “neurons” that will encode it in a 1000-dimension vector (b) representing the word within the context of the other words in the sentence. Once all words have been encoded one time into these 1000-dimension vectors, the process is repeated several times, each layer allowing better fine-tuning of this 1000-dimension representation of the word within the context of the full sentence (contrary to SMT technology that can only take into consideration a 3 to 5 words window) The final output matrix is then used by the attention layer (i.e. a software algorithm) that will use both this final output matrix and the output of previously translated words to define which word, from the source sentence, should be translated next. It will also use these calculations to potentially drop unnecessary words in the target language. The decoder (translation) layer, translates the selected word (or more specifically the 1000-dimension vector representing this word within the context of the full sentence) in its most appropriate target language equivalent. The output of this last layer (c) is then fed back into the attention layer to calculate which next word from the source sentence should be translated.



java.io.InputStreamReader
(use the constructor that includes an explicit encoding)

Code this 

new InputStreamReader(outputStream, explicitEncoding);

Not this

new InputStreamReader(outputStream);

Confidential 6



Internationalization Eye Chart

• Encodings, I/O, character support
• Regular expressions including Unicode regular 

expressions
• Because [A-Za-z0-9] works only for ASCII

• Internationalized Domain Names 
(IDNs)/Internationalized Resource Identifiers (IRIs)

• Supplementary character support

• Locales (BCP-47 compliant)
• Determination
• Representation
• Negotiation
• Fallback

• Locale-sensitive APIs
• Externalization

• Resource files and messages

• Formatting
• Dates, times, time zones and calendars
• Numbers
• Currencies
• Honorifics
• Addresses and phone numbers

• Linguistic (not binary) Sorting
• Wrapping/boundary analysis (words, lines, 

sentences, etc.)

• Keyboard support
• User Interface (including bidi), fonts, and 

layout support
• Search, normalization, folding, etc.
• Security
• …and more



You Probably Know Unicode for…



Hoping you know Unicode for writing systems



Did you know Unicode for this, too?



The Three (minimal) Requirements To Get Your 
Language On Computers and Mobile Devices

1. Fonts (already there for Latin)
2. Keyboards (layouts now a part of CLDR)
3. Unicode CLDR data (the short straw)

CLDR = Common Locale Data Repository





The First Seven Steps to ’Core XML Data’ 

1. Exemplar characters (dictionaries, grammar, references)

2. Left-to-right, Right-to-left, other directions
3. Plural rules (one duck, two ducks, etc.)

4. Script/region data (ISO 15924, 3166, 639)

5. More region data
6. Casing (titlecase for Latin-based languages)

7. Collation (fancy word for sorting; order with exemplars)



Getting To A Better CLDR Interface



Getting to Exemplars: Step 1A - Main Letters



Getting to Exemplars: Step 1B - Index Letters



The Still Easy ‘Minimal’ Remainder

• Just Over 50 additional easy-to-find translations
• (38) The brunt are some 12 month names and 7 day names

• Translations often in dictionaries, apps, or other good references
• (1) Name of the language in that language
• (7) “Year”, “Month”, “Week”, “Day”, “Hour”, “Minute”, “Second”
• (6) Next slide

• With caveats
• Some translations may require a bit more ‘wordsmithing’
• Abbreviations may not be a concept in a given language



The Last Six Strings To Minimal

• “Standard Time”
• “Daylight Time”
• “Gregorian Calendar”
• “Standard Sort Order”
• “Western Digits”
• <date> “at” <time>



Months of the Year



Days of the Week



What Success Looks Like On A Device



A Success Story: Cherokee (in their own words)

https://youtu.be/EEEu8ufwW08?t=1498



How To Get Started

• File an new ticket with the ‘Core XML Data’ here:
• http://unicode.org/cldr/trac
• For reference, Osage, Muscogee/Creek, Chickasaw 

examples here:
• https://unicode.org/cldr/trac/ticket/10721
• https://unicode.org/cldr/trac/ticket/11424
• https://unicode.org/cldr/trac/ticket/11983

• Ping me with ticket #
• craig@unicode.org

http://unicode.org/cldr/trac
https://unicode.org/cldr/trac/ticket/10721
https://unicode.org/cldr/trac/ticket/11424
https://unicode.org/cldr/trac/ticket/11983




Q&A
craig@unicode.org

ccummings@vmware.com

mailto:craig@unicode.org
mailto:ccummings@vmware.com


Postscript

• CLDR Release Timing
• Spring and fall of each year; fall is a bigger release
• Calendar on CLDR home page

• Unencoded scripts require more work (e.g., Mi’kmaq)
• Happy to guide towards a Unicode character encoding proposal

• Patience is required
• Data may only take an hour to prepare, but keyboards, fonts, and system integrations 

will take longer.

• Full localizations of user interfaces, online help, and other documentation are a 
different discussion

• Happy to have that discussion, too.
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