Global Information Systems:

Localization and Internationalization (5)

Prof. Dr. Jan M. Pawlowski
11.10.2011

¢
.

1 B 9
UNIVERSITY OF JYVASKYLA




Contents

@ Introduction

# Definitions and Terms
# Design approaches

¥ Summary

¢
.

1 4 09
UNIVERSITY OF JYVASKYLA




The Open Unified Process —
Disciplines

Architecture
— Architecture Notebook

Configuration and Change
Management

Development

— Design

— Build

— Developer Test
— implementation
Project Management
— lIteration Plan

— Project Plan

— Work Items List
— Risk List

# Requirements
— Supporting
Requirements
Specification
— Vision
— Use Case
— Glossary
— Use-Case Model
@ Test
— Test Case
— Test Log
— Test Script

¢

# Roles I

[Source: http://www.epfwiki. net/wikis/open”p/] Artefacts / Su PPOItuniversITY OF jYVASKYLA




Samples

Izisyd 0 [ [ 3 Shartseite (M)~ Ei Feeds (1) - mhDrucken ~ |:2b Seite -

»

s

asilisall

- ,EH - S l J Lac Hl
ALJAZEERA.NET

English
el Sl

Sl i) iad] ) 3 £ e g 1 g ) alal g2 S (S
Altall GlS sl eSS Jgda e 1 pBa A1 all el cu b
Ladds (e Al g Jlia dng lia £La Y Aidgl Lpma L)
Sy SN J13 Y Lasdy Andlall al¥) IS Al A0 Ga 14 agiy

2l s 313k Gy ity AL g 3 el e

Eﬁj;uﬁltﬁéﬂaﬁjwhﬁﬂ1LM1

O Lady agle ) ul.i....n‘_,,ﬁu_gai...mdihl ul.hq‘_,,jm#l il
Aga Cia MFJIMEMI&M%M&M@@ i
& AL Ll adhly o3l & paliil ped] Sl gl s A
Jdlaca Ul o juting 1AL 105 558 ¢ld

Aial) Acdal) S o) Adlaa ALy JI):JI
Alalad) Agaia¥y) AgiaY) il ptl) Allan elid) Agdl ) dagall iy
_ 1 Al 2004 ,aLp A5 pal) AN Adale, Lgd bl il g S0
Fartig &) Internet

—ﬁ-




Samples

fep Startseite (M) )

e Drucken  + |:or Seite -

»

ALJAZEERA MNET

WATCH NOW
FRONT PAGE

AFRICA
AMERICAS
ASIA-PACIFIC
CENTRAL/S. ASTA
EURDPE

MIDDLE EAST

FOCUS
BUSINESS
SPORT
PROGRAMMES
WEATHER
YOUR VIEWS

SEARCH
ABOUT US
ARABIC
DOCUMENTARY

Lt

LOG IN

For every child
Health, Education, Equality, Protection
ADVAMNCE HUMANITY

UPDATED ON:
WEDNESDAY, OCTOBER 24, 2007
19:04 MECCA TIME, 16:04 GMT

Mato urged to
up Afghan
commitment

Israel set to
sever power to
Gaza

Sri Lanka
& furore over
LTTE corpses

" Roadside
# bombs hit

Baghdad

suburb

| = i'l!
California fires force mass exodus
Me million vandon their hames
- ergency.

unicef &

ALJAZEERA

menacing
monkeys

Turtles
under threat
in Malaysia

Who should act to stop
Kurdish attacks in

Turkev?

oo100%% T



Samples

‘fi’ e ’( ) 11 CHAOPRAYA UNIVERSITY sminmduiamszmn a... I 1

- ) Startseite (M)~ [5) Feed ()

g Drucken ~

50 Seite ~

»I

ARG

f- z@j"-‘ CHAOPRAYA UNIVERSITY MRARNHVSRIE

J\hn

£English Version Home Contact Us SiteMap

~

::Information ::
:: Service ::
S9N AN, 3

misalinsnAmana o

a sviufSuaned

A sveudiauann
A svaulSauanan
NUMSAN
vaviminAma 3

. navimindAnsnng

o owavinind@ns ey |

WAURNISEHUNY o

Uszanamwinanssy o

AaniumsAmantu
nsan;

@ Aguustu

nsaM:
:: Faculty ::

USUISHSNA

| - n.,.alm*mﬂ*lamﬁljl_wjvﬂfl-

| " ‘w""‘.“"\r O Amus

VTYIF] o . 2880)

nudedAandinrdnwaneluszAuinfiadnu, (i), twwtdm‘

I YOUAR onwxﬁxb‘d’u:ﬁ)ﬁmefa I

&'M

~




Samples

"I:f' '1{;? [féThe University Centre in Svalbard, LNIS ﬁ Startseite (M) - Q S0 Ej%] Drucken - n_-nl’ Sejte -

>

UNIS

Observing Avalanches

The University Centre
in Svalbard

==

o

Flo s ® & 5 0 u B

.g.-ﬂﬁ;'"l- I - . e —

i
Creative Adaption to Climate Change 22.10.07
Dr. James Lovelock, originator of the Gaia theory and First Holder
of the Arne Naass Chair in Global Justice and the Environment, will
give a special lunch seminar at UNIS on Wednesday October 24th.
Time and place: 12:00 in auditorium Meysalen
Read more about Dr. Lovelock
.._'I;w_" . 5 iy - PR | ‘_.‘ # ﬂ'. F - 4 A I- t.
B, ) v pplication
We are seeking experts in e deadline-
. . November 1
Arctic Energy and Environment ™zonr
”, =g =
""f"’i‘ Vacant positions at UNIS
.=§§== Job position Deadline
B "'r!—_f* 3 faculty positions in Arctic Energy & Environment 01.11.2007
UNI S Professor/Assoc. Professor in Marine Invertebrate Ecology 15.11.2007
Adjunct Professor/Adjunct Assoc. Professor in Microbiology 15.11.2007
M ﬁ - e

|l

54




Definitions

@ Internationalization (I118N) is the process of
generalizing a product so that it can handle
multiple languages and cultural
conventions without the need for redesign.
Internationalization takes place at the level
of program design and document
development (W3C, 2007)

@ Localization (L10N) is the process of taking
a product and making it linguistically and
culturally appropriate to a given target
locale (country/region and language) wherﬁ
it will be used (W3C, 2007) 1.
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Definitions

@ Globalization (G11N) defines a business
strategy and business activities to act on a
global market.

# A Locale is a geographic location and a
language of a region (e.g., Germany,
French-speaking Quebec, Central Finland)
— classes based on a locale are locale-
sensitive
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Types of internationalization

@ Application development (business logic)
# User interface design (presentation logic)
# Time

— Run-time

— Compile-time

— Design-time
» Aspects

— Software

— Documentation (process documentation, help,
manual)

— Web pages @
— Learning materials | |
— KnOWIGdge & eXperienceS UNIVERSITY OF JYVASKYLA




Types of internationalization

Abstract GUI

A 4

GUI for
culture X

A 4

A

GUI for
culture Y

Culture X Locale

A

Culture Y Locale

[Adapted from Kersten, 2002]
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Types of internationalization

Production

Surface Culture X

Product

X

Deep Culture X

GUI X

Deployment

Surface Culture X

Y

Surface Culture Y

Deep Culture Y

]

Core Application

A 4

X

\ 4

GUI'Y

\ 4

Deep Culture X

Surface Culture Y

Core Application
X

\ 4

A 4

Deep Culture Y
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Challenges in Localization

Text string expansion

Character sets and encoding
Bidirectional text and vertical display
Keyboard character layout, shortcuts
Fonts

Sorting order

Placeholders

Abbreviations

Terminology

And many more
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Aspects

Formats

— Date

— Time

— Currency

— Addresses, Postal codes
Symbols, icons, graphics, colors
Language

— Translation

— Writing system

— Characters

Other

— Contents...

— Sounds

— Messages

— Measurements / Units

¢
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Format samples

» Dates:
— 31.10.2007, 13:15:26 CET
— 10-31-2007, 01.15.26 am CET
— 31 OCT 2007, 13 h 15 CET

@ Numbers
— 1234 567,89
— 1.234.567,89
— 1,234,567,89
# Additionally: Other calendars, holidays p

@ Separate representation and presentation — usingﬁ
Identifiers, string indexing ne
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Localization by country
# 1SO 3166 Country Codes

Official country names used by the 150 3166/MA  Numeric Alpha-3 Alpha-2 Local 150 codes

- Afghanistan 004 ARG AF 150 3166-2-AF
EE Aland Islands 248 ALA BX IS0 3166-2:AX
- Albania oos ALB AL S0 3166-2:AL
l- Algeria 012 DZA DL 150 3166-22D2
.E American samoa 016 ASM AS 150 3166-2:A5
'|-| Andorra 020 AND |AD 1SO 3166-2:AD
- Angola 024 AGO A0 150 3166-22A0
&0 Anguilla 660 AlA Al IS0 3166-2:A1
'[] Antarctica 010 ATA  AQ IS0 3166-2:A0
B} Antigua and Barbuda 028 ATG  |AG IS0 3166-2:AG
— Argenting 032 ARG AR IS0 3166-2:AR
BN Armenia 051 ARM  AM IS0 3166-2:AM
B Aruba 533 ABW AW IS0 3166-2:AW
[Source: http://en.wikipedia.org/wiki/ISO_3166-1] //((
-
|
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am

arp
art
arw
asm
ast
ath

aus

ave
awa
aym
aze
bad
bai

Localization by language
# |1SO 639 Lanauaaoe Codes

Mapudungun; Mapuche

mapudungun; mapuche;

mapuce
Arapaho arapaho
Artificial (Other) artificielles, autres langues
Arawak arawak
as Assamese assamais
Asturian; Bable asturien; bable
Athapascan languages athapascanes, langues
Australian languages australiennes, langues
av Avaric avar
ae Avestan avestique
Awadhi awadhi
ay Aymara aymara
az Azerbaijani azen
Banda languages banda, langues
Bamileke languages bamilékés, langues
Source: http://www.loc.gov/standards/iso639-2/php/code_list.php //(
-
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But....the example of Khmer...

@ Written from left to right, characters being placed
also above and below the main line of writing

@ Words are not separated by spaces. A space in
Khmer is a punctuation sign similar to a comma

AirvAmigywisinndagiunsigindy
@ A word is composed of clusters, syllemes. They
are not a proper syllable, as syllables are a unit of
consonants and vowels pronounced in one stroke
of breath. Consonanis ronounced after a vowel

are part of the syllabl<; out not part of the cluster
or sylleme.

¢

@ Source: http://sourceforge.net/projects/khmer/ |
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http://sourceforge.net/projects/khmer/

Formats

Unicode is a universal character set, ie. a standard that
defines, in one place, all the characters needed for writing
the majority of living languages in use on computers. It aims
to be, and to a large extent already is, a superset of all other
character sets that have been encoded.

A coded character set is a set of characters for which a
unigue number has been assigned to each character. Units
of a coded character set are known as code points. For
example, the code point for the letter a in the Unicode coded
character set is 225 in decimal, or E1 in hexadecimal
notation. (Note that hexadecimal notation is commonly used
for identifying such characters, and will be used here.)

The character encoding reflects the way these abstract
characters are mapped to bytes for manipulation in a y
computer. (W3C, 2007) ﬁ
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Formats

@ Character: The smallest component of
written language that has semantic value;
refers to the abstract meaning and/or
shape (Unicode Glossary, 2007)

#» Visual rendering introduces the notion of a
glyph. Glyphs are defined by ISO/IEC
9541-1 [ISO/IEC 9541-1] as "a
recognizable abstract graphic symbol
which is independent of a specific design".
There Is not a one-to-one correspondence//
between characters and glyphs. (W3C, L4
2005) |

1 4 2009
UNIVERSITY OF JYVASKYLA




Formats: Recommendations (W3C,
2005)

# Specifications, software and content MUST NOT require or
depend on a one-to-one correspondence between characters
and the sounds of a language

# Specifications, software and content MUST NOT require or
depend on a one-to-one mapping between characters and
units of displayed text

@ Protocols, data formats and APIs MUST store, interchange
or process text data in logical order

@ Independent of whether some implementation uses logical
selection or visual selection, characters selected MUST be
kept in logical order in storage

# Specifications of protocols and APIs that involve selection of
ranges SHOULD provide for discontiguous logical selections,
at least to the extent necessary to support implementation of
visual selection on screen on top of those protocols and API

¢
T.

1934 9
UNIVERSITY OF JYVASKYLA




Formats: Recommendations (W3C,
2005)

# Specifications and software MUST NOT require nor depend
on a single keystroke resulting in a single character, nor that
a single character be input with a single keystroke (even with
modifiers), nor that keyboards are the same all over the
world

# Software that sorts or searches text for users SHOULD do so
on the basis of appropriate collation units and ordering rules
for the relevant language and/or application

# Specifications, software and content MUST NOT require or
depend on a one-to-one relationship between characters and
units of physical storage

# More on characters and encoding:
http://www.w3.0rg/TR/charmod
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http://www.w3.org/TR/charmod

Formats

@ Different encodings for character sets

— SO 8859-1
— Unicode A
g:#: U+0041
UTF8 .
UTF16 -
UTF-32 0000 00
41

U+05D0

D7 90

05 DO

00 0005
DO

gf

y N

U+597D U+233B4

FO A3 8E
ES A5 BD B4

D8 4C DF
597D B4
00 00 59
7D 00 02 33 B4
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Recommendation samples

# Internationalisation Tag Set (W3C)
— Used to develop localizable schemata
— Identifying translation needs

— Elements: Translate, localization note,
terminology, directionality, language
Information, elements within text

¢
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Recommendation samples
# Internationalisation Tag Set (W3C)

<Res
¥mlins:its="http:// www.w3.org/2005/11/ita"
its:version="1.0">
<prolog
its:translate="nao">
<revision»Sep-07-2006</revizion>
<its:rules version="1.0">
<its:translateRule selector="//m=sg/notes" translate="no"/>
£its:locHoteRule locHoteType="description™ selector="//msg/data">
<it=:locHote>The variable {0} i= the name of the host.</its:locHNote>
<fit=s:locHoteRule>
</its:rules>
</prolog>
<body>
<m=sg id="HostHNotFound":>
<data>Host {0} cannot be found.</data>
</msg>
<m=sg id="HostDisconnected":>
<data>The connection with {0} has been lost.</data>
</msg>
<m=sg id="FileNotFound":>
<data
its:locHote="{0} i=s a filename">{0} not found.</data>
< mag>
< /body>
< /Res>

[Source: http://www.w3.0rg/TR/2007/REC-its-20070403]
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“Culturalization” of applications

» Culture awareness

w AC
» AC

» AC

a
a
a

nting business logic
oting contents

nting user interfaces

» Samples for culturally adapted interfaces

¢
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Types of internationalization

GUI

A

A

Abstract L ﬁness Logic
Business Logic \\Repository

A 4

Business logic for
culture X

A

— T
— )

Culture X

Repository
~— -

A 4

Business logic for
culture Y

A

— T
— R

Culture Y

Repository

[Adapted from Kersten, 2002]
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Culture-aware internationalization

Production Product Deployment
» Surface Culture X ) GUI X »| Surface Culture X
Business >
» Deep Culture X Logic X Deep Culture X
N\
S
Rep. Core
X Rep.
Surface Culture Y 1 GUI Y | Surface Culture Y
Business R
- Deep Culture Y Logic Y Deep Culture Y
- N
Y Rep.
[Adapted from Kersten, 2002] ///(
b
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Interface Design Strategy (Jagne et

al., 2004)

Investigation

— Ethnographic study

— Site / software audits

— Interviews & observations

Develop cultural model

— Similarities, differences

Design prototype interface

— Localization

Evaluate prototype

— Acceptance, conflicts, user behavior

— Contents, media appropriateness @
— Tracking, observations, interviews .

1 4 09
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User Interface Design

Aspects to consider (Marcus, 2001)

Metaphors: Fundamental concepts communicated via
words, images, sounds, and tactile experiences. Concepts of
pages, shopping carts, chatrooms, and blogs (Weblogs) are
examples. The pace of metaphor invention and neologism
will increase because of rapid development, deployment,
and distribution through the Web.

Mental models: Structures or organizations of data,
functions, tasks, roles, and people in groups at work or play.
Content, funtion, media, tool, role, and task hierarchies are
examples.

Navigation: Movement through the mental models, i.e.,
through content and tools. Examples include dialogue
technigues such as menus, dialogue boxes, control panels,
icons, tool palettes, and windows.

Interaction: Input/output techniques, including feedback.
Examples include the choices of keyboards, mice, pens, or
microphones for input and the use of drag-and-drop
selection/action sequences.

Appearance: Visual, auditory, and tactile characteristics. (’é
Examples include choices of colors, fonts, verbal style (e.g.,
verbose/lterse or informal/formal), sound cues, and vibration, I
modes. UNIVERSITY OF JYVASKYLA




User Interface Design — Issues

# Some questions to think about (Marcus, 2000)
® How formal or rewarding should interaction be?

® What will motivate different groups of people? Money?
Fame? Honor? Achievement?

@ How much conflict can people tolerate in content or
style of argumentation?

#® Should sincerity, harmony, or honesty be used to
make appeals?

# What role exists for personal opinion vs. group
opinion?

# How well are ambiguity and uncertainty avoidance
received?

@ Will shame or guilt constrain negative behavior?

® What role should community values play in
individualist vs collectivist cultures? 7,
k.

93 IZD
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User Interface Design — Issues (2)

® Some more questions to think about (Marcus,
2000)

# Does the objective of distance learning change what
can be learned in individualist vs. collectivist cultures?

# Should these sites focus on tradition? Skills?
Expertise? Earning power?

# How should online teachers or trainers act — as friends
or gurus?

@ Would job sites differ for individualist vs. collectivist
cultures?

# Should there be different sites for men and women In
different cultures?

® Would personal Webcams be OK or Not OK?

# How much advertising hyperbole could be tolerated In
a collective culture focused on modesty?

# Would an emphasis on truth as opposed to practice
and virtue require different types of procedural 4
Websites for Western or Asian audiences? (/(
-

93 I2D
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At the end of this phase, the
following results should be ready:

@ Strategy for internationalization &
localization

— Design planning
— Architecture refinement
— Standards, guidelines
@ User interface design
— Cultural profiles for user groups
— Design guidelines
— Design prototypes

¢
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Summary

# There Is no one-fits-all strategy for
Internationalization and localization

# Standards should be considered

# Based on a culture analysis, (internal)
guidelines should be developed

@ Prototyping and participating is essential

# Other individualization / personalization
strategies should be considered

¢
T
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Questions

@ Describe the differences of globalization,
Internationalization, localization and
adaptation.

# Which aspects should be considered when
designing and developing international
solutions

#® Which guidelines can be applied for
designing a website for a Finnish

university? y
l
# Which steps are necessary to develop an T
Asian marketing site for JYU? UNIVERSITY OF JYVASKYLA




References

# Hogan, J.M., Ho-Stuart, C., Pham, B. (2003):
Current Issues in Software Internationalisation.
Australian Computer Science Conference,

Adelaide, May2003.

# Kersten, G.E., Kersten, M., Rokaowski, W.M.
(2002): Software and Culture: Beyond the
Internationalization of the Interface, Journal of
Global Information Management, 10(4), 2002.

@ Marcus, A. (2000): Cultural Dimensions and Global
Web User-Interface Design: What? So What? Now
What? IN: Proceedings of the 6th Conference on ({/,

Human Factors and the Web in Austin, Texas, 19T
June 2000 UNIVERSITY OFQIOYVASKYLA




Contact Information ITRI

@ Prof. Dr. Jan M. PawlowskKi
¥ jan.pawlowski@titu.jyu.fi
» Skype: jan_m_pawlowski

@ Office:
@ Telephone +358 14 260 2596
» Fax +358 14 260 2544

@ http://users.jyu.fi/~japawlow
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