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Why Care About Internationalization?
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Why Care About Internationalization(I18n)?

More Users
There is almost no borders on Internet.

More Money
International Market Could Bring More
revenue than en-US.

More Contributors
There are many open source contributors
outside US. (Europe and Australia)

International demand could offer the initial, key
push to success.

Some successful products first became popular in
countries outside US.
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I18n Overview

GWT I18n Design Goals

GWT Localization Mechanism

GWT I18n Library

GWT Application Encoding

Q & A
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Internationalization(I18n) Overview

I18n, our Practical Definition
Enable applications for international usage
Enable localization of applications.

A Mechanism for Localization through Resource Separation
Externalize localizable resource and later bind them for serving.

Set of Libraries for International Requirements.
Certain functionalities behave differently in other languages and
countries, such as date/time and number formatting.
Certain languages/countries have special needs. (IME, BiDi)

Measurement: Three I18n Barriers
Another Language Ð FIGS (French, Italian, German, Spanish)
More Characters Ð CJK (�¤ �� , �Ô�Š�  , �à �´ 	¯ )
Right Direction Ð BiDi (Bidirectional Languages as Arabic and
Hebrew)
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GWT I18n Design Goals

Leverage Developer’s Java experience and best practices

Simple APIs

Fast end user experience

Leverage existing localization infrastructure.
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Localization Mechanism
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Localization Problem

One application needs to present in many languages, how
you are going to do it?
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Localization Problem

One application needs to present in many languages, how
you are going to do it?

¥  Multiple copies of HTML/JavaScript file, one for each
locale?
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Localization Problem

One application needs to present in many languages, how
you are going to do it?

¥  Multiple copies of HTML/JavaScript file, one for each
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¥  Embed all messages in one JS file, and choose the right
string at runtime based on locale.
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Localization Problem

One application needs to present in many languages, how
you are going to do it?

¥  Multiple copies of HTML/JavaScript file, one for each
locale?

¥  Embed all messages in one JS file, and choose the right
string at runtime based on locale?

¥  Separate strings in separate JS files, loading the
appropriate resource based on current locale.
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Localization Problem

One application needs to present in many languages, how
you are going to do it?

¥  Multiple copies of HTML/JS file, one for each locale?

¥  Embed all messages in one JS file, and choose the right
string in runtime based on locale?

¥  Separate strings into separated JS files, loading the
appropriate resource based on current locale?

¥  Using AJAX to retrieve messages dynamically as needed?

¥  …
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Localization Problem

Think about how to implement the following in JavaScript?

Welcome {given name} {family name}, there are now {num} visitors.
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Localization Problem

Think about how to implement the following in JavaScript?

Welcome {given name} {family name}, there are now {num} visitors.

‘Welcome ’ + givenName + ‘ ‘ + familyName + ‘,
there are now ‘ + num + ‘ visitors.’
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Localization Problem

Think about how to implement the following in JavaScript?

Welcome {given name} {family name}, there are now {num} visitors.

‘Welcome ’ + givenName + ‘ ‘ + familyName + ‘,
there are now ‘ + num + ‘ visitors.’

How you expect translator to translate it?
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Localization Problem

Think about how to implement the following in JavaScript?

Welcome {given name} {family name}, there are now {num} visitors.

‘Welcome ’ + givenName + ‘ ‘ + familyName + ‘,
there are now ‘ + num + ‘ visitors.’

How you expect translator to translate it?

fmt = “Welcome {0} {1}, there are now {2}
visitors. “;
fmt = “�Ë�’ {1}{0}�� �C�� �µ {2}�Ê�` �Ù�€ �b ”� 
magicFormatter(fmt, [givenName, familyName, num]);
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Localization Problem

Think about how to implement the following in JavaScript?

Welcome {given name} {family name}, there are now {num} visitors.

‘Welcome ’ + givenName + ‘ ‘ + familyName + ‘,
there are now ‘ + num + ‘ visitors.’

How you expect translator to translate it?

fmt = “Welcome {0} {1}, there are now {2}
visitors. “;
fmt = “�Ë�’ {1}{0}�� �C�� �µ {2}�Ê�` �Ù�€ �b ”� 
magicFormatter(fmt, [givenName, familyName, num]);

What if somebody write:
    magicFormatter(fmt, givenName, num);
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Static String I18n: Code You Wrote

Interfaces extend Constants or Messages
public interface MyMessages extends Messages {
    String helloWorld();
    String welcomeMsg(String giveName,
                      String lastName, int num);
}

Property Files

helloWorld = Hello World

welcomeMsg = Welcome {0} {1}, there are now {2}
visitors.

Create Concrete Class
MyConstants myMessages =
         GWT.create(MyMessages .class);
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Static String I18n: Inline Optimization

label.setText(myMessage.helloWorld());

label.setText(myMessage.welcomeMsg(
        givenName, lastName, num);

label.setText(myMessage.welcomeMsg(
        “John", “Smith”, 999);

Your Code

Generated
Code

Your Code

Your Code

Generated
Code

Generated
Code
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Static String I18n: Inline Optimization

label.setText(myMessage.helloWorld());

m=‘Hello World!’;
af(a.b.d,m);

label.setText(myMessage.welcomeMsg(
        givenName, lastName, num);

ab= ‘Welcome ‘,bb=‘ ‘,cb=‘, there are now
’,db=‘ visitors.’
af(a.b.d,ab+i+bb+j+cb+k+db);

label.setText(myMessage.welcomeMsg(
        “John", “Smith”, 999);

xb= ‘Welcome John Smith, there are now 999
visitors.‘
af(a.b.d,xb);

Your Code

Generated
Code

Your Code

Your Code

Generated
Code

Generated
Code
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Static String I18n: Compile Time Check

Label.setText(myMessage.helloWord());

Label.setText(myMessage.welcomeMsg(“John”,
                                   999);

Label.setText(myMessage.welcomeMsg(999, “John”,
                                   “Smith”);
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Static String I18n: Compile Time Check

Label.setText(myMessage.helloWord());
helloWord is undefined for the type myMessages.

Label.setText(myMessage.welcomeMsg(“John”,
                                   999);

Syntax error on tokens, delete these tokens

Label.setText(myMessage.welcomeMsg(999, “John”,
                                   “Smith”);

Syntax error, insert “)” to complete ArgumentList.
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Static String I18n: Deferred Binding

Message is referenced regardless of locale.
MyConstants myMessages = GWT.create(MyConstants .class);

Locale specified as URL query string.
http://www.mycompany.com/myapp?locale=zh_CN

Locale specified as meta tag in host page.
<meta name="gwt:property" content="locale=de_DE">
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Static String I18n: Permutation

Generate separate JS file for each locale.

Minimum Download -> Fast Startup

GWT module file (MyApp.gwt.xml):

<extend-property name="locale" values=“en_US"/>

<extend-property name="locale" values=“fr_FR"/>

<extend-property name="locale" values=“ja_JP"/>

<extend-property name="locale" values=“zh_CN"/>
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Static String Internationalization

 Smaller
Each permutation targets a specific locale.
Many optimization techniques
Think of it like a 'compressed binaryÕ

Faster
    For JS, smaller usually means faster.
    No data structure in the middle.
    No runtime loading, resolution.

Robust
Message references guaranteed to work
after they pass GWT compiler.
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Static String Internationalization: More Options

Three Interfaces to Choose:
  1.  Constants
     A collection of constant values of a variety of types:
         string, number, boolean, map
     Compile-time check, type safe.

  2.  ConstantsWithLookup
     Constants + look up methods by property name
     More flexibility with a little price

  3.  Messages
      Messages that can accept parameters
     “Mr. {0} {1}”   -> Mr. Shanjian Li
     “{1}{0}�5 
3 “    -> 	Ù�ÿ �k �5 
3
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GWT Property Files

Based on well-known Java property file format.
   Leverage from existing experience and tools.

Directly write text in utf-8 without clumsy \u
    GWT property files are encoded in UTF-8

Property files are named as:
    filename + Ô_Õ + locale + Ò.propertiesÓ
Examples:
    HelloWorldConstants_en_US.properties
    HelloWorldConstants_en.properties
    HelloWorldConstants.properties
    HelloWorldConstants_zh_CN.properties

GWT implemented locale name fallback mechanism.
    en_US -> en -> [default]
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Dynamic String Internationalization

Especially useful for applications with established
localization process.

var LocalizedMsgs = {
  HELLO_WORLD : “Hallo welt!”
};

Dictionary myMsgs =
    Dictionary.getDictionary("LocalizedMsgs ");

Label greeting = new
    Label(myMsgs.get(“HELLO_WORLD ”))
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Dynamic String I18n

(Not a GWT recommended way to do localization.)

Dictionary: use strings in Hosted HTML page

Dictionary is clueless about GWT locale.

Dictionary values could not be optimized by GWT.

Dictionary values are not type-safe.

If there is a coding mistake, Dictionary is not guaranteed to
work at runtime even it passed compilation.

In the end, Dictionary is just a way to access native
JavaScript data.
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One Word on Locale Model

JDK locale model is being used until 1.4.60.

xx_YY
xx : ISO 639 2 letter Language code.
YY : ISO 3166  2 letter country code.

We are moving towards BCP47 (Best Common Practice)
Support almost all the countries in the world.
Most updated locale model.
Consistent with CLDR (Common Locale Data Repository) .
zh
zh_CN
zh_Hans
zh_Hans_CN
zh_Hans_SG

Reference: http://rfc.net/bcp47.html
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Localization Process

A property file contains the name/value pairs other
code can access.
The script generated here will be used in the next
step, again and again.

Use i18nCreator to 

create property file 

and myapp-I18n script.

Change property file,

Generate Java Access

Interfaces.

Translate property 

Files to other 

languages.

Compile/Deploy!

As you need to separate more localizable
resources, modify property file directly and
use myapp-i18n script to update your
Constants/Messages interface file.

Translate java property files.

For example, convert property file to xliff, and
Send it to translators.

GWT Compiler generate permutation for each
locale supported.
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GWT I18n Library
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DateTime & Number Formatting

Concise APIs similar to Java counterparts

Efficient/Compact implementation

Functionality trimmed for client application

Optimized for JavaScript execution

Pattern specification follows ICU

Comprehensive and updated symbols utilizing CLDR
(Common Locale Data Repository)
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DateTime Formatting

Simple API:

DateTimeFormat fmt =
DateTimeFormat.getFormat(“MM/dd/yyyy, Z”);

Date now = new Date();

Window.alert(fmt.format(now));

Date some_time = fmt.parse(“08/20/1993, 0800”);
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DateTime Formatting

Support both format and parse operations.

Predefined locale specific date/time pattern for each locale.

Partial parse: Fill date with current date, but fill time with
00:00:00

Parsing is relatively lenient.

  example: ambiguous ÒyyÓ resolution.

12:00:00 AMSep 13, 1999Medium

12:00 AM9/13/99Short

12:00:00 AM GMT-07:00September 13, 1999Long

12:00:00 AM GMT-07:00Monday, September 13, 1999Full

Time FormatDate Format



36

Number Formatting

Simple API:

�/ �V�N�C�F�S�' �P�S�N�B�U���G�N�U�������/�V�N�C�F�S�' �P�S�N�B�U���H�F�U�$�V�S�S�F�O�D�Z�' �P�S�N�B�U�	�
��

�4�U�S�J�O�H���M�J�O�F�������G�N�U���G�P�S�N�B�U�	���������������������
��

�8�J�O�E�P�X���B�M�F�S�U�	�M�J�O�F�
��

�	���������
�������������


�E�P�V�C�M�F���W�B�M�V�F�������G�N�U���Q�B�S�T�F�	�M�J�O�F�
��

�8�J�O�E�P�X���B�M�F�S�U�	�%�P�V�C�M�F���U�P�4�U�S�J�O�H�	�W�B�M�V�F�
�
��

��������������������
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Number Formatting

Predefined popular patterns:

 decimal, currency, percentage, scientific.

Relatively lenient parsing

Capable to deal with decimal point, group separator, and currency
symbol in locale specific manner:

´ 1234.561 234,56 !1.234,56 !$1,234.56

Flexible pattern specification

Support currency symbol and international currency code

Support Western, Arabic, Indic digits.

۱۲۳٬۷۸۹٫٦٥      123789.65
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I18n is One Reason To Favor GWT

GWT Team addressed I18n in early stages of its
development, and continues to put effort on it.

GWT Team is backed by the Google I18n team.

GWT can help you to be successful in I18n!

We are still working hard to provide more I18n
features:

 BiDi, DatePicker, Immutable Resource Bundle, É
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Localizable

Serve as the root of static internationalization.

Localizable can be used to defer binding locale specific algorithm.

What is does: locale type substitution

Will be instantiated based on client locale property

Implemented locale fallback resolution mechanism.

Type_x_Y  -> Type_x -> Type (or Type_)

GWT com.google.gwt.i18n.I18N module defines only one locale by
default, called “default”.
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GWT Application Encoding
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GWT Code Encoding

GWT Java source code assumes utf-8 encoding.

GWT property file uses utf-8 encoding.

GWT generated code always uses \u encoding to escape
non-ascii characters.

\u4E2D\u6587 �` �Ï �Ó

GWT generated code neutral to host HTML encoding.

But if source code is not encoded correctly, there will be issues.

TIP: Set eclipse to use utf-8 from now on.

Preference->General->Workspace->Text file encoding
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Host Page Encoding

Host pages can use any encoding browser support.

Like, utf-8, iso8859-1, gb2312

GWT does not give you option to use non-utf8 encoding.

   It is inconvenient if you need to jump back and forth between your
host page html and GWT code.

Utf-8 is the solution.

 Please tag all html pages with

<meta content=Òtext/html; charset=utf-8Ó>



44

Native JavaScript inclusion

Two Rules to understand how JS code will be interpreted.

1. Embedded JavaScript code uses the same encoding as HTML.

2. The encoding of linked JavaScript code can be specified by its
caller if it is different from host page.

<script language=“javascript” src=“my.js”
charset=“utf-8”> </script>
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Image Localization: Simple Approach

Store the URLs of images as a localizable string.

public interface MyMessages extends
Constants {
    String logoUrl();
}

final Image image = new Image();
image.setUrl(myMessage.logoUrl());
VerticalPanel panel = new VerticalPanel();
panel.add(image);
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Image Localization: Image Bundle

Define ImageBundle for each locale

Define a helper class ImageBundleFactory extends from
Localizable.

In Application, create ImageBundle with ImageBundleFactory.

public interface MyImageBundle extends ImageBundle {
  public AbstractImagePrototype image1();
}

Public interface MyImageBundle_zh extends MyImageBundle {
  /**
   * @gwt.resource image1_zh.jpg
   */
  public AbstractImagePrototype image1();
}



47

Image Localization
public interface MyImageBundle extends ImageBundle {
  public AbstractImagePrototype image1();
}

public interface MyImageBundle_zh extends MyImageBundle {
  /**
   * @gwt.resource image1_zh.jpg
   */
  public AbstractImagePrototype image1();
}

public class MyImageBundleFactory implements Localizable {
 public MyImageBundle createImageBundle() {
    return (MyImageBundle)
GWT.create(MyImageBundle.class);
}

public class MyImageBundleFactory_zh extends
MyImageBundleFactory {
  public MyImageBundle createImageBundle() {
    return (MyImageBundle)
               GWT.create(MyImageBundle_zh.class);
}
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Image Localization

Back in your application …

MyImageBundleFactory myImageBundleFactory =
     (MyImageBundleFactory)
GWT.create(MyImageBundleFactory.class);

MyImageBundle myImageBundle =
    myImageBundleFactory.createImageBundle();

…

myPanel.add(myImageBundle.image1().createImag
e());


