What is Globalization?
· Designing an application for a diverse user community

· Multiple languages

· Multiple cultures

· Locale = language + culture

· Presentation-layer issues

Why globalization?

· It's a big, big market out there

· "USA" as a percentage of internet users is dropping

Common Issues

· Language

· Dates, Times, Calendars
· Money
· Text Flow

· Icons

· Images

· Business Rules

Issue: Language

· Character-set and collating sequence

· Form design and available space

· Variable error messages

· Difficult to produce good translations

· Chevrolet Nova

Issue: Dates, Times, Calendars

· Date order: M/D/Y, D/M/Y, Y/M/D

· 12-hour and 24-hour clocks

· Non-Gregorian calendars

· Lotus 1-2-3 in Japan

Issue: Money

· Currency symbol

· Decimal places

· COBOL: "DECIMAL POINT IS COMMA"

Issue: Text Flow

· Left-to-Right           and              tfeL-ot-thgiR
· Follow-on design issues: control alignment

Issue: Icons

· Avoid sound-based icons (Note, Check)

· Avoid culturally-linked icons (rural mailbox)

Issue: Images

· Cultural Significance

· American "OK" thumb & forefinger

Issue: Business Rules

· Selling Nazi-related Items in France

· Privacy Regulation

· Trans-Border Data Flow

· Product Availability

· Export Rules

· Encryption Strength

Approaches

· Separate Programs

· Internal Locale-Specific Data
· External Locale-Specific Data

Approaches: Separate Programs

· Management Headache

· Web Site Branches

· Conditional Coding: same story

· New Culture Support: Difficult

Approach: Internal Locale-Specific Data

· Locale as a Key

· Integrating Data with Code

· Embedded icons and images

· Deployment Style: Single-file

· New Culture Support: Moderate

Approach: External Locale-Specific Data

· Locale and Item as Dual Keys
· Data Stored in External Files

· Databases
· Resource Files

· Deployment Style: Multi-file

· Satellite Assemblies

· New Culture Support: Easy

Technologies

· Locale-neutral design

· Unicode

· Locale-aware framework support

· Resource files

Technologies: Locale-Neutral Design

· Avoiding another Y2K

· CLR-standard implementation of Date & Time

· Message and icon keys

· The end of design-time constants

Technologies: Unicode

· Double-byte characters

· Built-in support for collating sequence

· Size increase

Technologies: Locale-Aware Framework

· All-Unicode

· Locale objects

· Conversion routines

Technologies: Resource Files

· XML format

· Strings and images

· Keys

· Built-in support for access

Tools
· Visual Studio .Net

· .resx to .dll

· ResourceReader and ResourceWriter classes

· ResourceManager

· ResGen

· .txt to .resources

· WinRes

· Pseudo-Visual-Studio .Net

· Third-party localization

· Resourcer

Resources: Filenames

· {yourname}[.{lang}-[{culture}]].resx

· sample.resx

default

· sample.en.resx

generic language

· sample.en-US.resx
culture-specific

· .resources


binary .resx

· .dll



satellite assembly
Resources: Search Fallback

· Global Assembly Cache
· Executing Assembly folder
· Subdirectory of culture

· Subdirectory of language
· -----

· Culture-specific

· Generic language

· Default

Examples and Walkthroughs

· Bad

· CultureInfo

· Auto

· Manual

Notes
· Changing the current UI culture (avoids need to reboot):

MyBase.New()

Thread.CurrentThread.CurrentUICulture = New System.Globalization.CultureInfo("fr-FR")


BEFORE InitializeComponents()
