Tutorial: Internationalization Techniques

This tutorial describes how OTN developers used Java internationalization and
localization features to implement support for foreign languages in the Virtual Shopping
Mall (VSM) sample application.

OTN members can download complete VSM source code and installation instructions.
Contents

1. Concepts

2. Design

3. Required Software
4, Setup

5. Implementation

6. Resources

7. Feedback

i

Dizscuss

© < A »

Print ‘



http://otn.oracle.com/forums/sample_code.html
file:///D|/otnDocs/sample_code/tutorials/vsm1.3/files/i18n.pdf
file:///D|/otnDocs/sample_code/tutorials/vsm1.3/vsm13toc.htm

i

Discuss

2 | e < A »

Frint

Required Software

To internationalize the VSM, OTN developers used standard Java packages provided in
the J2EE SDK and the Struts SDK (both are included with Oracle9i JDeveloper). For
information about downloading these packages, see the Required Software section of
the About the Virtual Shopping Mall tutorial.
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Concepts

The Virtual Shopping Mall (VSM) sample application uses functionality provided by the
J2EE SDK to display messages and Ul elements in various languages. Here is some
background information from Sun's Java Tutorial:

Internationalization is the process of designing an application so that it can
be adapted to various languages and regions without engineering changes.
Sometimes the term internationalization is abbreviated as i18n, because
there are 18 letters between the first "i"* and the last "n."

An internationalized program has the following characteristics:

. With the addition of localized data, the same executable can run
worldwide.

. Textual elements, such as status messages and the GUI component
labels, are not hardcoded in the program. Instead they are stored
outside the source code and retrieved dynamically.

Support for new languages does not require recompilation.

. Culturally-dependent data, such as dates and currencies, appear in
formats that conform to the end user's region and language.

. It can be localized quickly.

Localization is the process of adapting software for a specific region or
language by adding locale-specific components and translating text. The
term localization is often abbreviated as 110n, because there are 10 letters
between the "' and the "n." Usually, the most time-consuming portion of the
localization phase is the translation of text. Other types of data, such as
sounds and images, may require localization if they are culturally sensitive.
Localizers also verify that the formatting of dates, numbers, and currencies
conforms to local requirements.
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The J2EE SDK provides several classes to help developers. Two of the most important
classes arej ava. util . Local e andjava. util. Resour ceBundl e.

The J2EE documentation says, "A Locale object represents a specific geographical,
political, or cultural region. An operation that requires a Locale to perform its task is
called locale-sensitive and uses the Locale to tailor information for the user. For example,
displaying a number is a locale-sensitive operation--the number should be formatted
according to the customs/conventions of the user's native country, region, or culture."

Java applications are typically configured using Properties files. Properties files are the
basis for the ResourceBundles that Struts uses to provide message resources to an
application. A ResourceBundle enables programmatic access to locale-specific objects.
Typically, these objects are represented by key-value pairs stored in text files deployed
with the application. For example, the VSM includes the files
OrderMessages_en.properties and OrderMessages_fr.properties which store Strings in
English and French, respectively.

OrderMessages_en.properties (English)

error.order. usernul |l =User nane not specified
error.order.retrieval =Unable to retrieve orders
error.order. shopnul | =Shop not specified

OrderMessages_fr.properties (French)

error.order. usernul | =User nanme non i ndi qué
error.order.retrieval =l ncapabl e de récupérer des ordres
error.order. shopnul | =Magasi n non i ndi qué

The Implementation section of this tutorial describes how OTN developers used Locale
objects, ResourceBundles, and properties files to internationalize and localize the VSM.
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Design

Internationalization is considered at each layer of the application:

. The VSM uses UTF-8 encoding so the application can handle a large set of
characters.

. Database data is also UTF-8 encoded.

. The structure of the database tables takes in to account multilingual data. For
example, the ShopDetails table can have descriptions in different languages for the
same shop.

In terms of its Java implementation, the VSM uses two classes to handle the bulk of the
internationalization and localization chores:

. oracle.otnsamples.util. MessageCache provides a set of methods to retrieve
messages from resource bundles. The class reads from the file Misc.properties to
load the set of resource bundles and creates a table of resource bundles indexed
by language. A set of get Message methods can access these cached resource
bundles. The cache can be refreshed at run time by invoking the r ef r esh
method.

. oracle.otnsamples.util.Utilities implements methods used by other modules of the
VSM. Among these utility methods is | oadParans(String file, String
| anguage) , which creates a ResourceBundle by reading key-value pairs from the
properties file for a specified language.

This approach enabled OTN developers to centralize the functionality, making the
application modular and easier to maintain.

All hard-coded strings in the application code that contribute to the user interface are
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stored in text files. These files can be maintained independently, allowing updates to the
application without having to recompile, and translators don't have to touch the Java
code. To suuport multiple languages, the Java locale name is required to be appended to
the name of the corresponding text file. For example, the VSM includes the files
OrderMessages_en.properties and OrderMessages_fr.properties which store Strings in
English and French, respectively.

To present the user interface in the user’s desired language, applications need to detect
the desired locale and construct HTML content in the desired language and use the
correct cultural conventions. You can determine a user’s desired locale in three ways:

1. User's Profile Information. If there is a user profile table in a database or a
directory server (LDAP) with the locale preference information, use it as the
desired locale for the user.

2. User's Input. Allow users to specify a locale. The default locale should be English
(“en”).

3. Locale of the Browser. Get the ISO locale setting from the browser. The ISO
locale of the browser is sent via the Accept-Language HTTP header. A ISO locale
Is composed of a ISO language and ISO country code. For example, fr-CA is the
locale for French-speaking Canadian. If the Accept-Language header is null, the
desired locale should default to English (“en”).

The VSM uses a combination of options 2 and 3 -- the application's login page lets a user
click a link to choose a language, and then the application parses the Accept-Language
header to handle subsequent requests. This design offers flexibility -- a user can set and
reset a language preference as often as desired during a session -- and the framework
keeps track of the choice without the overhead of maintaining a profile.

The VSM also uses features provided by the Struts framework -- such as
<bean: nessage> tags and Appl i cati onResour ces. properti es files -- to display
messages in the appropriate language.

Implementation details are presented in the Implementation section of this tutorial.

Other aspects of the VSM design are covered in various lessons in this tutorial series.
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Once you have installed and configured the required software as described in the About
the Virtual Shopping Mall tutorial, no other special setup steps are required.
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Implementation

The VSM user interface is defined by JSPs that combine HTML
elements with other special tags that invoke custom Java code
or invoke the Struts framework. When a user visits the VSM, the

first page the application displays is | ogi n. j sp. This page Search For: | : e
. . . . English | Francais

gives the user a chance to click a link and specify a preferred

language. (If the user doesn't click one of these links, the Existing WebStore

application uses the default language: English). p— T

unrivalled pasiword hare

The user can return to the login page and choose a different

language at any time, so how does the application keep track of the choices? HTTP is
stateless: there is no way to know whether a request from a user is related to a previous
request from that user. However, the servlet API supports a programmatic concept called a
session, represented as an object that implements the

j avax. servl et. http. H t pSessi on interface. The servlet container ensures that
requests from the same user include a session ID, so that state information saved in the
session can be associated with multiple requests. This is how the VSM keeps track of a user's
language preference.

The code for | ogi n. j sp includes the Struts tag <ht ml : htnl | ocal e="true">. This tag
tells the container to start a session and add information about the user's language to the
Accept-Language header that is sent with every subsequent HTTP request during that
session.

Once a session is established and the Accept-Language header is set, application code can
parse requests to get the language ID, as in this code from
oracl e. ot nsanpl es. vsm acti ons. mal | . HonePageAct i on:

/[l The data needed for the honme page is a list of categories and
I/l a list of shops inside a category.

String |l angl D = get Local e(request). get Language();

Category[] categories = navigation.getAll Categories(langlD);
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The VSM stores all user messages as resources in text files, not in the application code. By
convention, the text files have an extension of .pr operti es, and there is one file for each
bundle of messages in each supported language. The VSM provides the resource files
including Cart Messages_en. properti es, Emai | Messages_en. properti es, and

Or der Messages_en. properti es for messages in English, and

Cart Messages_fr. properties, Enai | Messages _fr. properties, and

Or der Messages _fr. properti es for messages in French.

The resource files contain key-value pairs, where the keys are the same in each file, but the
values are translated into the appropriate language. For example, the following listings show
the contents of Cart Messages_en. properti es and Cart Messages _fr. properties.

Cart Messages_en. properties
error.cart.enptycart=There are no itens in the cart

error. checkout . out of stock=The following items are out of stock

Cart Messages_fr. properties
error.cart.enptycart=Il n'y a aucun itmes dans |e chari ot

error. checkout . out of stock=Les articles suivants sont pas en réserve

Another file, M sc. properti es, includes a line that identifies the VSM resource files:

resource.fil es=Emai | Messages_en Email Messages fr Cart Messages _en
Cart Messages _fr Order Messages _en Order Messages fr Profil eMessages _en
Profil eMessages fr ShopMessages en ShopMessages fr

The J2EE SDK provides classes such asj ava. uti | . Local e for working with resource
files, and the VSM uses them to display messages in the appropriate language, as in this
code fromoracl e. ot nsanples. util.Uilities.



public static Properties |oadParans(String file, String | anguage)
t hrows | OException {
/'l Loads a ResourceBundl e and creates Properties fromit
Properties prop = new Properties();
Resour ceBundl e bundl e =
Resour ceBundl e. get Bundl e(fil e, new Local e(l anguage, ""));
Enunerati on enum = bundl e. get Keys() ;
String key = null;
whi | e(enum hasMor eEl enents()) {
key = (String) enum next El enent () ;
prop. put (key, bundl e. get Qbj ect (key));
}

return prop;

For efficiency, OTN developers centralized much of the VSM message-handling in one class,
oracl e. ot nsanpl es. util . MessageCache. This class provides methods to retrieve
messages from resource bundles, for example:

/**

This nmethod returns a nessage for a given key and | ocal e.

* @ar am <b>key</b> - The nessage key
* @aram <b>| ocal e</b> - The | ocal e
*

@eturn <b>String</b> - The correspondi ng nessage
/
public static String get Message(String key, Locale |ocale) {
return get Message(key, |ocal e. getLanguage());

}
/**
* This nethod returns a |ist of nessages for a given set of keys and
* | anguage i d.
* @aram <b>keys</b> - The set of nessage keys
* @ar am <b>| angl D</ b> - The | anguage id
*
* @eturn <b>String[]</b> - The correspondi ng set of nessages.

~~

public static String[] get Messages(String[] keys, String langlD) {



int len = keys. | engt h;
String[] values = new String[ len ];
for(int i =0; i <len; i++) {
values [ i ] = getMessage(keys [ i ], langlD);
}
return val ues;

The files mentioned in Misc.properties are primarily to internationalize messages for the
services (model) layer. The VSM also uses features provided by the Struts framework to
display messages in the appropriate language. For example, the file hel pPage. j sp includes
the following Struts tag.

<bean: nessage key="help.intro"/>

This tag tells the framework to load the message that corresponds to the key hel p. i ntro.
The framework knows which resource file to read because the language ID is stored with the
Locale information for the session. Locale handling is done in Header Fi | t er . j ava. Here's
the relevant code section:

/'l Set the character encoding
r equest . set Char act er Encodi ng( " UTF8") ;

/'l Handl e | ocal es
Local e request edLocal e = nul|;

String |lang = request. get Paraneter ("l ang");

System out. println("Local e request ed=="+| ang);

/1l 1f the user has requested for a specific |anguage
if(lang '= null) {

/'l check if the locale for the requested | anguage is in the |ocal etable
request edLocal e = (Local e) | ocal eTabl e. get (I ang) ;

/1 if not present, create a new |ocale and store it in the table

| f (requestedLocale == null) {
/1l Locale is created with no country
request edLocal e = new Local e(l ang, "");

| ocal eTabl e. put (I ang, requestedLocal e);

}



/'l change current | ocale

session.set Attri bute(Action. LOCALE KEY, requestedLocale);
} else {

| f(session.getAttribute(Action. LOCALE KEY) == null) {
session.set Attri bute(Action. LOCALE KEY, request. getlLocale());
}

}

The other tutorials in this series describe various application features and explain how they
were implemented.
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Resources

This tutorial is part of a series based on the Virtual Shopping Mall (VSM) sample
application. Following are links to resources that can help you understand and apply the
concepts and techniques presented in the tutorials. See the Required Software section to
obtain the VSM source code and related files.

Resource URL

Oracle9i JDeveloper | http://otn.oracle.com/products/jdev/

JDeveloper Online

Help http://otn.oracle.com/jdeveloper903/help/

Sun's Java Tutorial
on http://java.sun.com/docs/books/tutorial/i18n/index.html
Internationalization

OTN Sample Code http://otn.oracle.com/sample_code/

J2EE 1.3 SDK http://java.sun.com/j2ee/sdk_ 1.3/
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Feedback

If you have questions or comments about this tutorial, you can:

Post a message in the OTN Sample Code discussion forum. OTN developers and
other experts monitor the forum.

Send email to the author. mailto:Robert.Hall@oracle.com
If you have suggestions or ideas for future tutorials, you can
. Post a message in the OTN Member Feedback forum.

. Send email to mailto:Raghavan.Sarathy@oracle.com.
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