
$ESIGN฀#ONSIDERATIONS฀FOR฀
-ULTILINGUAL฀7EB฀3ITES

4HE฀MOST฀POWERFUL฀MARKETING�฀SERVICE�฀AND฀INFORMATION

DISTRIBUTION฀TOOL฀A฀ LIBRARY฀HAS฀TODAY฀IS฀ ITS฀7EB฀SITE�฀BUT฀
PROVIDING฀ 7EB฀ CONTENT฀ IN฀ MANY฀ LANGUAGES฀ IS฀ COMPLEX�฀
"EFORE฀ALLOCATING฀SCARCE฀TECHNICAL฀AND฀FINANCIAL฀RESOURCES�฀
IT฀ IS฀ VALUABLE฀ TO฀ LEARN฀ ABOUT฀ WRITING฀ SYSTEMS�฀ TYPES฀ OF฀
WRITING�฀ HOW฀ COMPUTERS฀ RENDER฀ AND฀ REPRESENT฀ WRITING฀
SYSTEMS�฀AND฀TO฀STUDY฀POTENTIAL฀PROBLEM฀AREAS฀AND฀THEIR฀
POSSIBLE฀ SOLUTIONS�฀ 4HE฀ ACCEPTED฀ 7EB฀ STANDARD฀ FOR฀ PRE

SENTING฀ LANGUAGES฀ IS฀5NICODE฀AND฀A฀ FULL฀UNDERSTANDING฀
OF฀ITS฀HISTORY฀AND฀THE฀CODING฀TOOLS฀IT฀PROVIDES฀IS฀ESSENTIAL฀
TO฀ MAKING฀ APPROPRIATE฀ DECISIONS฀ FOR฀ SPECIFIC฀ MULTILIN

GUAL฀ AND฀ INTERNATIONALIZATION฀ PROJECTS�฀ !CTUAL฀ CODING฀
EXAMPLES�฀AS฀WELL฀AS฀A฀SAMPLING฀OF฀EXISTING฀MULTILINGUAL฀
LIBRARY฀SERVICES�฀ALSO฀SERVE฀TO฀ILLUMINATE฀THE฀PATH฀OF฀IMPLE

MENTATION�

HE฀MOST฀POWERFUL฀MARKETING�฀CUSTOMER฀SERVICE�฀AND฀
INFORMATION
DISTRIBUTION฀ TOOL฀ A฀ LIBRARY฀ HAS฀ TODAY฀
IS฀ ITS฀ 7EB฀ SITE�฀ 0ROVIDING฀ DYNAMIC�฀ COST
EFFECTIVE฀

SERVICE฀DELIVERY�฀ALONG฀WITH฀TWENTY
FOUR
HOUR฀AVAILABILITY�฀
7EB฀ SITES฀ ARE฀ FAST฀ SURPASSING฀ ANY฀ OTHER฀ FORM฀ OF฀ WIDE

SPREAD฀INFORMATION฀DELIVERY฀AND฀EXCHANGE�฀ESPECIALLY฀AS฀
)NTERNET฀ ACCESS฀ APPROACHES฀ UBIQUITY�฀ 5NLIKE฀ OTHER฀ TYPES฀
OF฀MASS฀MEDIA�฀7EB฀SITES฀ARE฀INSTANTLY฀AND฀AUTOMATICALLY฀
AVAILABLE฀IN฀EVERY฀COUNTRY�฀AND฀7EB฀DESIGNERS฀CAN�฀WITH฀
SOME฀ BASIC฀ KNOWLEDGE฀ OF฀ (YPERTEXT฀ -ARKUP฀ ,ANGUAGE฀
�(4-,	�฀ PRESENT฀ SITES฀ TO฀ VIRTUALLY฀ ANY฀ )NTERNET฀ USER฀ IN฀
ANY฀LANGUAGE�฀

4HIS฀ EASE฀ OF฀ DISTRIBUTION฀ BELIES฀ SOMEWHAT฀ THE฀ REAL฀
CHALLENGES฀ INHERENT฀ IN฀ PLANNING฀ FOR฀ AN฀ INTERCULTURAL�฀
MULTILINGUAL฀ REACH�฀ 2ECENT฀ RESEARCH฀ EFFORTS฀ SHOW฀ THAT฀
THE฀5NITED฀3TATES฀NOW฀REPRESENTS฀ONLY฀��฀PERCENT฀OF฀ THE฀
WORLD�S฀ )NTERNET฀ USERS฀ AND฀ THAT฀ %NGLISH฀ IS฀ THE฀ FIRST฀ LAN

GUAGE฀OF฀ONLY฀��฀PERCENT฀OF฀THE฀WORLD�S฀USERS��฀-OREOVER�฀
MANY฀ACADEMIC฀AND฀PUBLIC฀LIBRARIES฀SERVE฀AN฀INCREASINGLY฀
DIVERSE฀ POPULATION฀ WITHIN฀ THE฀ 5�3�฀ &OR฀ EXAMPLE�฀ THE฀
1UEENS฀ "OROUGH฀ �.EW฀ 9ORK	฀ ,IBRARY฀ REPORTED฀ IN฀ ����฀
THAT฀ hALMOST฀ HALF฀ THE฀ ;LOCAL=฀ RESIDENTS฀ SPEAK฀ A฀ LANGUAGE฀
OTHER฀THAN฀%NGLISH฀AT฀HOME�v�฀4HIS฀KNOWLEDGE฀CONSTITUTES฀
A฀MANDATE฀NOT฀ONLY฀TO฀INTERNATIONALIZE฀ONE�S฀7EB฀SITE฀TO฀
EXTEND฀ITS฀REACH฀TO฀NON
%NGLISH
SPEAKING฀PEOPLE�฀BUT฀ALSO฀
TO฀ DO฀ SO฀ WITH฀ CARE�฀ IN฀ ORDER฀ TO฀ ENSURE฀ TRUE฀ COMMUNICA

TION฀AND฀EXCELLENT฀SERVICE฀FOR฀ALL฀CUSTOMERS�฀REGARDLESS฀OF฀
COUNTRY฀OF฀ORIGIN�฀

*AKOB฀ .IELSEN�฀ A฀ LEADING฀ 7EB
USABILITY฀ EXPERT�฀ HAS฀
PROPOSED฀ THREE฀ PRINCIPAL฀ AREAS฀ FOR฀ INVESTIGATION฀ BY฀
DESIGNERS฀CONVERTING฀A฀PREEXISTING฀LOCAL฀SITE฀TO฀ONE฀WITH฀
AN฀INTERNATIONAL฀SCOPE�฀NAVIGATION฀AND฀LAYOUT�฀LANGUAGE฀
HANDLING�฀AND฀REGIONAL฀CONTENT฀VARIATION��฀7HILE฀NAVIGA

TION฀AND฀CONTENT฀ARE฀CRITICAL฀COMPONENTS�฀THE฀FOCUS฀HERE฀

WILL฀BE฀ON฀WRITTEN฀LANGUAGE�฀ITS฀INTRINSIC฀CHARACTERISTICS�฀
AND฀THEIR฀IMPLICATIONS฀FOR฀7EB฀SITE฀DESIGN�

"EFORE฀ ALLOCATING฀ SCARCE฀ TECHNICAL฀ AND฀ FINANCIAL฀
RESOURCES�฀ IT฀ IS฀ IMPORTANT฀ TO฀ GAIN฀ A฀ FULLER฀ SENSE฀ OF฀ THE฀
TOPIC฀ OF฀ 7EB฀ SITE฀ INTERNATIONALIZATION�฀ &OR฀ EFFECTIVE฀
TRANSLATION฀OF฀7EB฀SITE฀CONTENT฀INTO฀OTHER฀LANGUAGES�฀IT฀IS฀
VALUABLE฀TO฀LEARN฀ABOUT฀DIFFERENT฀WRITING฀SYSTEMS�฀TYPES฀
OF฀ WRITING�฀ HOW฀ COMPUTERS฀ RENDER฀ AND฀ REPRESENT฀ WRIT

ING฀SYSTEMS�฀AND฀ TO฀ STUDY฀POTENTIAL฀PROBLEM฀AREAS฀AND฀
THEIR฀POSSIBLE฀SOLUTIONS฀IN฀7EB฀SITE฀INTERNATIONALIZATION�฀
3CHOLARS฀IN฀FIELDS฀AS฀VARIED฀AS฀MARKETING�฀ANTHROPOLOGY�฀
AND฀ PSYCHOLOGY฀ HAVE฀ PRODUCED฀ A฀ WEALTH฀ OF฀ INFORMA

TION฀ABOUT฀WRITING฀AND฀A฀SUMMARY฀OF฀THEIR฀OBSERVATIONS฀
CONTRIBUTES฀A฀VARIETY฀OF฀ INSIGHTS฀ THAT฀ARE฀USEFUL฀ TO฀7EB฀
DESIGNERS�฀ 4HE฀ ACCEPTED฀ STANDARD฀ FOR฀ PRESENTING฀ LAN

GUAGES฀ON฀A฀7EB฀SITE฀IS฀5NICODE�฀AND฀A฀FULL฀UNDERSTAND

ING฀OF฀5NICODE฀HISTORY฀AND฀THE฀CODING฀TOOLS฀IT฀PROVIDES฀
TO฀ DEVELOPERS฀ IS฀ ESSENTIAL฀ TO฀ MAKING฀ APPROPRIATE฀ DECI

SIONS฀ FOR฀ SPECIFIC฀ MULTILINGUAL฀ AND฀ INTERNATIONALIZA

TION฀PROJECTS�฀!CTUAL฀ CODING฀EXAMPLES�SPECIFICALLY�฀ THE฀
CODES฀ FOR฀ CHARACTER฀ SET�฀ LANGUAGE�฀ AND฀ DIRECTION฀ OF฀ THE฀
TEXT�AS฀ WELL฀ AS฀ A฀ SAMPLING฀ OF฀ EXISTING฀ MULTILINGUAL฀
LIBRARY฀ SERVICES฀ ALSO฀ SERVE฀ TO฀ ILLUMINATE฀ THE฀ PATH฀ OF฀
IMPLEMENTATION�฀

฀ 7RITING฀3YSTEMS฀$EFINED

)N฀THE฀"LACKWELL฀%NCYCLOPEDIA฀OF฀7RITING฀3YSTEMS�฀#OULMAS฀
DEFINED฀A฀WRITING฀SYSTEM฀AS�

!฀ SET฀ OF฀ VISIBLE฀ OR฀ TACTILE฀ SIGNS฀ USED฀ TO฀ REPRESENT฀ UNITS฀
OF฀ LANGUAGE฀ IN฀ A฀ SYSTEMATIC฀ WAY�฀ WITH฀ THE฀ PURPOSE฀ OF฀
RECORDING฀MESSAGES฀WHICH฀CAN฀BE฀CITED฀BY฀EVERYONE฀WHO฀
KNOWS฀THE฀LANGUAGE฀IN฀QUESTION฀AND฀THE฀RULES฀BY฀VIRTUE฀
OF฀WHICH฀ITS฀UNITS฀ARE฀ENCODED฀IN฀THE฀WRITING฀SYSTEM��฀

4HAT฀ IS�฀ SIGNS฀ AND฀ SYMBOLS฀ ARE฀ THE฀ WRITING฀ SYSTEM฀
ITSELF�฀WITH฀THE฀LANGUAGE�S฀RULES฀BEING฀APPLIED฀�AND฀SUP

PLIED	฀BY฀THE฀READER�฀.OTE฀THAT฀THIS฀DESCRIPTION฀IS฀INCLUSIVE฀
OF฀ NONGRAPHIC฀ SYSTEMS฀ SUCH฀ AS฀ "RAILLE�฀ 7RITING฀ TWENTY฀
YEARS฀EARLIER�฀0ULGRAM฀WAS฀CONSIDERABLY฀MORE฀RESTRICTIVE�฀
BUT฀ SIMILARLY฀ SIGN
ORIENTED�฀ REDUCING฀ WRITING฀ TO฀ hVISIBLE฀
MARKS฀THAT฀EVOKE฀OR฀RECALL฀LINGUISTIC฀PERFORMANCE�v�฀

"Y฀ CONTRAST�฀ THE฀ 5NICODE฀ #ONSORTIUM฀ HAS฀ DEFINED฀ A฀
WRITING฀ SYSTEM฀ AS฀ hA฀ SET฀ OF฀ RULES฀ FOR฀ USING฀ ONE฀ OR฀ MORE฀

*OAN฀3TARR

*OAN฀ 3TARR฀ �JOANSTARR EARTHLINK�NET	฀ IS฀ A฀ 3ENIOR฀ 0ROJECT฀
#ONSULTANT฀ IN฀ THE฀ )NFORMATION฀ AND฀ 4ECHNOLOGY฀ 3ERVICES฀
$EPARTMENT฀AT฀THE฀&EDERAL฀2ESERVE฀"ANK฀OF฀3AN฀&RANCISCO�฀4HE฀
VIEWS฀HEREIN฀EXPRESSED฀ARE฀THOSE฀OF฀THE฀AUTHOR฀AND฀NOT฀NECES

SARILY฀ THOSE฀OF฀ THE฀&EDERAL฀2ESERVE฀"ANK฀OF฀3AN฀&RANCISCO฀OR฀
ANY฀FEDERAL฀ENTITY�
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SCRIPTS฀ TO฀WRITE฀A฀PARTICULAR฀ LANGUAGE�v�฀7RITING�฀ THEN�฀ IS฀
AN฀ABSTRACTION฀OF฀LOGIC�฀WITH฀THE฀VISIBLE฀SYMBOLS฀SWAPPED฀
IN฀AND฀OUT฀OF฀USE฀ACCORDING฀TO฀PRECISE฀RULES�฀4HIS฀CLEARLY฀
LAYS฀ THE฀ GROUNDWORK฀ FOR฀ THE฀ TREATMENT฀ OF฀ WRITING฀ AS฀
A฀ FRAMEWORK฀ OF฀ PROGRAMMABLE฀ CODES฀ AND฀ ALGORITHMS�฀
7HILE฀ ATTRACTIVE฀ FROM฀ A฀ PRACTICAL฀ PERSPECTIVE�฀ A฀ PURELY฀
RULE
BASED฀ APPROACH฀ MAKES฀ LESS฀ SENSE฀ WHEN฀ APPLIED฀ TO฀
WRITING฀ SYSTEMS฀ THAT฀ UTILIZE฀ MEANINGFUL฀ SYMBOLS฀ RATHER฀
THAN฀ MEANINGLESS฀ PHONETIC฀ MARKS�฀ -EANINGFUL฀ SYMBOLS฀
ARE฀ CHARACTERISTIC฀ OF฀ SOME฀ OF฀ THE฀ WORLD�S฀ MAJOR฀ WRITING฀
SYSTEMS฀ AND฀ THE฀ CHALLENGES฀ THEY฀ PRESENT฀ TO฀ AUTOMATION฀
EFFORTS฀MERIT฀SPECIAL฀ATTENTION�

!฀ COMPLETE฀ DEFINITION฀ OF฀ A฀ WRITING฀ SYSTEM�฀ THEN�฀
REQUIRES฀hA฀SET฀OF฀CHARACTERS฀AND฀THE฀BASIC฀RULES฀FOR฀THEIR฀
USE฀IN฀CREATING฀A฀VISUAL฀DEPICTION฀OF฀LANGUAGE�v�฀/NLY฀WITH฀
BOTH฀PERSPECTIVES฀IS฀IT฀POSSIBLE฀TO฀ENSURE฀THE฀SEMANTIC฀AND฀
PHONETIC฀ INTEGRITY฀ OF฀ MESSAGES฀ THE฀ SYSTEM฀ ENCODES�฀ !S฀
#OULMAS฀NOTED�฀RECORDING฀AND฀RETRIEVING฀MESSAGES฀ARE฀THE฀
FUNDAMENTAL฀PURPOSES฀OF฀WRITING��฀

฀ -AJOR฀7RITING฀3YSTEM฀4YPES

3CHOLARS฀AND฀STUDENTS฀OF฀ THE฀WORLD�S฀WRITTEN฀ LANGUAGES฀
HAVE฀PROPOSED฀A฀GREAT฀VARIETY฀OF฀CATEGORIZATIONS฀FOR฀WRIT

ING฀ SYSTEMS�฀ 0ULGRAM฀ DESCRIBED฀ SEVEN฀ TYPES�฀ PICTORIAL�฀
LOGOGRAPHIC�฀ SYLLABIC�฀ ALPHABETIC�฀ PHONEMIC�฀ PHONETIC�฀
AND฀ SPECTROGRAPHIC��฀ !GER฀ USED฀ FIVE฀ CATEGORIES�฀ ALPHA

BETIC�฀ SYLLABIC�฀ LOGOGRAPHIC�฀ UNDECIPHERED�฀ AND฀ ALTER

NATIVE���฀ "OTH฀ 0ULGRAM�S฀ AND฀ !GER�S฀ TYPOLOGIES฀ MADE฀
ALLOWANCES฀FOR฀WRITING฀SYSTEMS฀COMPOSED฀FOR฀PEDAGOGI

CAL฀ OR฀ THEORETICAL฀ PURPOSES�฀ SUCH฀ AS฀ THE฀ 0ITMAN฀ )NITIAL฀
4EACHING฀ !LPHABET฀ AND฀ THE฀ )NTERNATIONAL฀ 0HONEMIC฀
!LPHABET�฀ #OULMAS฀ RESTRICTED฀ HIS฀ EVALUATION฀ TO฀ SPOKEN฀
�OR฀ FORMERLY฀ SPOKEN	฀ TONGUES�฀ AND�฀ AS฀ SUCH�฀ DELINEATED฀
ONLY฀TWO฀HIGH
LEVEL฀GROUPINGS�฀CENEMIC฀�SENSE
DISCRIMI

NATIVE	�฀AND฀PLEREMIC฀�SENSE
DETERMINATIVE	���฀

4HE฀#OULMAS฀DIVISION฀IS฀CLEAREST�฀THOUGH฀MORE฀FAMILIAR฀
TERMINOLOGY�ALPHABETIC฀AND฀IDEOGRAPHIC�WOULD฀BE฀HELP

FUL�฀ 4HE฀ KEY฀ DISTINCTION฀ BETWEEN฀ THESE฀ TWO฀ GROUPINGS฀ IS฀
THEIR฀ RESPECTIVE฀ APPROACHES฀ TO฀ THE฀ RELATIONSHIPS฀ BETWEEN฀
SENSE�฀SHAPE�฀AND฀SOUND�฀!LPHABETIC฀SYSTEMS฀USE฀MEANING

LESS฀ SHAPES�฀ CALLED฀ GRAPHEMES฀ OR�฀ LESS฀ FORMALLY�฀ LETTERS�฀ TO฀
CORRESPOND฀TO฀THE฀SOUNDS฀OF฀SPEECH฀�PHONEMES	฀THAT฀IN฀TURN฀
COMBINE฀INTO฀MEANINGFUL฀WORDS�฀3OME฀ALPHABETIC฀SYSTEMS฀
INCLUDE฀ONLY฀CONSONANTS�฀SUCH฀AS฀(EBREW฀AND฀!RABIC�฀WHILE฀
OTHERS฀PROVIDE฀REPRESENTATIONS฀FOR฀VOWELS฀AND฀CONSONANTS�฀
LIKE฀#YRILLIC�฀'REEK�฀AND฀ THE฀NUMEROUS฀2OMAN
BASED฀SYS

TEMS฀ �INCLUDING฀ %NGLISH	�฀ 3TILL฀ OTHER฀ ALPHABETS฀ USE฀ SINGLE฀
SYMBOLS฀ TO฀ CORRESPOND฀WITH฀WHOLE฀ SYLLABLES�฀%XAMPLES฀OF฀
SYLLABIC฀ALPHABETS฀INCLUDE฀!MHARIC�฀THE฀NATIONAL฀LANGUAGE฀
OF฀%THIOPIA�฀AS฀WELL฀AS฀,IMBU�฀A฀4IBETO
"URMAN฀SCRIPT�

!LPHABETS฀ VARY฀ GREATLY฀ IN฀ THE฀ CLOSENESS฀ OF฀ THE฀ LETTER

TO
SOUND฀ CORRESPONDENCE�฀ WITH฀ SOME฀ WRITING฀ SYSTEMS฀

PROVIDING฀ AN฀ ALMOST฀ ONE
TO
ONE฀ RELATIONSHIP�฀ EXAMPLES฀
INCLUDE฀ 3PANISH�฀ &INNISH�฀ AND฀ 3ERBO
#ROATIAN�฀ ��฀ -ORE฀
OFTEN�฀ THE฀ SYSTEMS฀ RETAIN฀ SOME฀ DEGREE฀ OF฀ ETYMOLOGICAL฀
SPELLING�฀ AS฀ WITH฀ %NGLISH�฀ !NOTHER฀ DISTINCTION฀ AMONG฀
ALPHABETS฀RELATES฀ TO฀ THEIR฀DERIVATION�฀h2OMAN฀ALPHABETSv฀
ARE฀ WHAT฀ LINGUISTS฀ CALL฀ THE฀ SYSTEMS฀ THAT฀ HAVE฀ DESCENDED฀
FROM฀ AN฀ ADAPTATION฀ OF฀ ,ATIN�฀ 4HESE฀ INCLUDE฀ THE฀ VARIOUS฀
%UROPEAN฀ LANGUAGES�฀ SUCH฀ AS฀ %NGLISH�฀ 3PANISH�฀ &RENCH�฀
AND฀ 'ERMAN�฀ 4HE฀ 2OMAN฀ ALPHABET฀ CONTAINS฀ TWENTY
SIX฀
LETTERS฀ AND�฀ ALONG฀ WITH฀ VARIOUS฀ DIACRITICS�฀ SERVES฀ AS฀ THE฀
BASIS฀ FOR฀ MORE฀ SCRIPTS฀ THAN฀ ANY฀ OTHER฀ ALPHABETIC฀ SET���฀
$IACRITICS฀ ARE฀ ACCENTS฀ AND฀ OTHER฀ MARKS฀ ADDED฀ TO฀ CHARAC

TERS฀ TO฀ MODIFY฀ THEIR฀ PRONUNCIATION฀ OR฀ SIGNIFICANCE�฀ .EW฀
WRITING฀SYSTEMS฀IMPOSED฀UPON฀PREVIOUSLY฀UNWRITTEN฀LAN

GUAGES�฀SUCH฀AS฀#HEROKEE�฀ARE฀TYPICALLY฀2OMAN฀ALPHABET

BASED�฀#OMPUTER฀ INDUSTRY฀ TRADE฀ JOURNALS฀ SOMETIMES฀USE฀
THE฀UNCAPITALIZED฀TERM฀hROMAN฀ALPHABETv฀TO฀REPRESENT฀ALL฀
ALPHABETS�฀ALTHOUGH฀THIS฀IS฀NOT฀STRICTLY฀ACCURATE�฀!S฀NOTED฀
ABOVE�฀NON
2OMAN฀ALPHABETS฀ INCLUDE฀SUCH฀MAJOR฀GROUP

INGS฀AS฀!RABIC฀AND฀#YRILLIC฀WRITING�

4HREE
FOURTHS฀OF฀THE฀WORLD�S฀LANGUAGES฀EMPLOY฀ALPHA

BETIC฀ SYSTEMS���฀ 4HESE฀ SYSTEMS฀ ARE฀ NOTABLY฀ EFFICIENT฀ IN฀
TERMS฀ OF฀ THE฀ NUMBER฀ OF฀ ELEMENTS฀ REQUIRED฀ TO฀ REPRESENT฀
THE฀LANGUAGE�S฀VOCABULARY�฀!LPHABETS฀TYPICALLY฀CONSIST฀OF฀
BETWEEN฀TWO
฀AND฀FIVE
DOZEN฀ELEMENTS฀AND฀ARE�฀THEREFORE�฀
CONSIDERED฀TO฀HAVE฀SMALL฀CHARACTER฀SETS�฀)DEOGRAPHIC฀SYS

TEMS�฀ON฀ THE฀OTHER฀HAND�฀ARE฀ INHERENTLY฀OPEN
ENDED฀AND฀
QUITE฀ LARGE�฀ALTHOUGH฀ THERE฀ARE฀UNDOUBTEDLY฀ SOME฀ LIMITS฀
TO฀ THE฀ HUMAN฀ CAPACITY฀ FOR฀ MEMORIZATION���฀ #HINESE�฀ FOR฀
EXAMPLE�฀CONTAINS฀AN฀ESTIMATED฀���฀MILLION฀IDEOGRAMS�฀ IF฀
THE฀COUNT฀INCLUDES฀ALL฀ETHNIC฀LANGUAGE฀MINORITIES���฀

)DEOGRAPHIC฀ SYSTEMS฀ USE฀ MEANINGFUL฀ SHAPES�฀ CALLED฀
LOGOGRAMS฀ OR฀ IDEOGRAMS�฀ TO฀ CORRESPOND฀ TO฀ MEANINGFUL฀
WORDS฀ OR฀ PHRASES�฀ 4HUS�฀ IDEOGRAPHIC฀ SYSTEMS฀ ALONE฀ DO฀
NOT฀PROVIDE฀ANY฀PRONUNCIATION฀CLUES฀TO฀THE฀READER�฀3OME฀
IDEOGRAPHIC฀SYSTEMS฀OPERATE฀ALONGSIDE฀SEPARATE฀PHONETIC

BASED฀ SYLLABIC฀ SYSTEMS�฀ !N฀ EXAMPLE฀ OF฀ THIS฀ IS฀ *APANESE฀
KANJI�฀ COUPLED฀ WITH฀ HIRAGANA฀ AND฀ KATAKANA���฀ #ERTAINLY฀
THE฀MOST฀COMMON฀IDEOGRAPHIC฀SYSTEMS฀ARE฀#HINESE฀HANZI�฀
*APANSESE฀ KANJI�฀ AND฀ +OREAN฀ HANJA�฀ -ANY฀ WRITERS฀ REFER฀
TO฀ THESE฀ THREE฀ AS฀ A฀ GROUP�฀ USING฀ THE฀ ACRONYM฀ #*+�฀ &OR฀
A฀ READER฀ ACCUSTOMED฀ TO฀ AN฀ ALPHABETIC฀ SYSTEM�฀ IT฀ MAY฀ BE฀
USEFUL฀ TO฀ POINT฀ OUT฀ THE฀ LOGOGRAPHIC฀ ELEMENTS฀ EMBEDDED฀
IN฀2OMAN฀NUMERIC฀ SCRIPTS�฀&OR฀EXAMPLE�฀WHEN฀A฀ TEACHER฀
PLACES฀ TWO฀ NUMBERS�฀ ONE฀ OVER฀ THE฀ OTHER�฀ WITH฀ A฀ LINE฀
BETWEEN฀ THEM�฀ THIS฀ CONVEYS฀ MATHEMATICAL฀ INFORMATION฀
TO฀ THE฀ STUDENT�฀,IKEWISE�฀WHEN฀ THE฀MATHEMATICIAN฀SHIFTS฀
A฀ NUMBER฀ UPWARD�฀ SHRINKING฀ IT�฀ TO฀ REPRESENT฀ SQUARED฀ OR฀
CUBED฀NUMBERS�฀THIS฀IMPARTS฀A฀MEANINGFUL฀CONCEPT฀RATHER฀
THAN฀A฀SOUND���฀

2ESEARCH฀ IN฀ THE฀ FIELDS฀ OF฀ MARKETING฀ AND฀ PSYCHOLOGY฀
HAS฀INDICATED฀THAT฀THE฀COGNITIVE฀DIFFERENCES฀BETWEEN฀USERS฀
OF฀ ALPHABETIC฀ AND฀ IDEOGRAPHIC฀ WRITING฀ SYSTEMS฀ ARE฀ QUITE฀
PROFOUND�฀ 3CIENTISTS฀ HAVE฀ COMPARED฀ #HINESE฀ AND฀ %NGLISH฀
SPEAKERS฀ IN฀ CONNECTION฀ WITH฀ THEIR฀ AFFECTIVE฀ RESPONSE฀ TO฀
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VISUAL฀AND฀AUDITORY฀CUES฀AND฀HAVE฀FOUND฀AMPLE฀EVIDENCE฀
TO฀SUGGEST฀THAT฀SPEAKERS฀OF฀IDEOGRAPHIC฀LANGUAGES฀ARE฀MOST฀
STRONGLY฀INFLUENCED฀BY฀VISUAL฀CUES฀IN฀INFORMATION�฀WHEREAS฀
SPEAKERS฀OF฀ALPHABETIC฀LANGUAGES฀RESPOND฀MOST฀TO฀AUDIBLE฀
CUES���฀ 4HIS฀ HAS฀ SIGNIFICANT฀ IMPLICATIONS฀ FOR฀ MULTILINGUAL฀
INFORMATION฀ ARCHITECTURE�฀ INASMUCH฀ AS฀ DESIGNERS฀ OFTEN฀
ESTABLISH฀SITE฀IDENTITY฀AND฀NAVIGATIONAL฀ELEMENTS฀WITH฀SEN

SORY฀CUES฀OF฀ONE฀TYPE฀OR฀ANOTHER�฀

4WO฀ADDITIONAL฀CHARACTERISTICS฀OF฀WRITING฀SYSTEMS฀HAVE฀
IMPLICATIONS฀ FOR฀ THE฀ INFORMATION฀ ARCHITECTURE฀ OF฀ MULTILIN

GUAL฀ SITES�฀ DIRECTIONALITY฀ AND฀ CONTEXTUALITY�฀ $IRECTIONALITY฀
REFERS฀TO฀THE฀NORMAL฀ORIENTATION฀OF฀THE฀SCRIPT�฀)N฀STRICT฀TERMS�฀
ALL฀ CONTEMPORARY฀ WRITING฀ SYSTEMS฀ ARE฀ INTERNALLY฀ UNIDIREC

TIONAL�฀THAT฀IS�฀THEY฀ARE฀PRESENTED฀AND฀READ฀IN฀ONE฀DIRECTION฀
ONLY�฀(OWEVER�฀IN฀SOME฀CASES�฀THE฀NUMERIC฀WRITING฀SYSTEM฀
ASSOCIATED฀ WITH฀ A฀ LANGUAGE฀ FOLLOWS฀ A฀ DIFFERENT฀ DIRECTIONAL฀
CONVENTION�฀ RESULTING฀ IN฀ A฀ BIDIRECTIONAL฀ TOTAL฀ SYSTEM�฀ 4HE฀
MOST฀ COMMON฀ EXAMPLES฀ OF฀ THIS฀ TYPE฀ OF฀ BIDIRECTIONAL

ITY฀ �BIDI�฀ FOR฀ SHORT	�฀ ARE฀ (EBREW฀ AND฀!RABIC�฀ WHICH฀ USE฀ A฀
RIGHT
TO
LEFT฀ PATTERN฀ FOR฀ TEXT฀ AND฀ A฀ LEFT
TO
RIGHT฀ PATTERN฀ FOR฀
NUMBERS���฀

&OR฀ TEXT฀ DISPLAY�฀ THE฀ THREE฀ MOST฀ COMMON฀ DIRECTIONS฀
ARE฀ RIGHT฀ TO฀ LEFT�฀ AS฀ IN฀ !RABIC฀ AND฀ (EBREW�฀ LEFT฀ TO฀ RIGHT�฀
AS฀ IN฀ ALL฀ 2OMAN฀ ALPHABETS�฀ AND฀ TOP฀ TO฀ BOTTOM฀ COMBINED฀
WITH฀RIGHT฀TO฀LEFT�฀AS฀IN฀#*+���฀,INGUISTS฀FIND฀INCIDENCES฀OF฀
INTERNAL฀ TEXTUAL฀BIDI�฀ THAT฀ IS�฀ A฀ SCRIPT฀ THAT฀ALTERNATES฀ LINES฀
OF฀RIGHT฀TO฀LEFT฀WITH฀THOSE฀OF฀LEFT฀TO฀RIGHT�฀ONLY฀IN฀ANTIQUITY�฀
FOR฀ EXAMPLE�฀ IN฀ THE฀ ANCIENT฀ 'REEK฀ BOUSTROPHEDON฀ WRIT

ING���฀)N฀THE฀MULTILINGUAL฀ENVIRONMENT฀OF฀THE฀)NTERNET�฀BIDI฀
REFERS฀ ADDITIONALLY฀ TO฀ SECTIONS฀ OF฀ TEXT฀ THAT฀ COMBINE฀ WRIT

ING฀SYSTEMS฀WITH฀CONFLICTING฀DIRECTIONS���฀ )N฀OTHER฀WORDS�฀
DESIGNERS฀MUST฀TREAT฀PAGES฀THAT฀PRESENT฀(EBREW฀TEXT฀WITH฀
%NGLISH฀TERMS฀INSERTED฀AS฀BIDI�

#ONTEXTUALITY฀ REFERS฀ TO฀AN฀ASPECT฀OF฀ CHARACTER฀ STABILITY�฀
!฀ WRITTEN฀ SYSTEM฀ IS฀ CONTEXTUAL฀ WHEN฀ IT฀ CONTAINS฀ CHARAC

TERS฀ THAT฀ CHANGE฀ SHAPE฀ DEPENDING฀ UPON฀ THE฀ CONTEXT฀ OF฀
NEIGHBORING฀ CHARACTERS�฀ &OR฀ EXAMPLE�฀ IN฀ !RABIC�฀ DIFFERENT฀
DISPLAY฀FORMS฀EXIST฀FOR฀THE฀STANDALONE�฀INITIAL�฀MEDIAL�฀AND฀
FINAL฀ PLACEMENTS฀ OF฀ SPECIFIC฀ CHARACTERS���฀ 4HE฀ ALTERNATIVE฀
PRESENTATION฀ FORMS฀ ARE฀ CONTEXTUAL฀ VARIANTS���฀ %XAMPLES฀ OF฀
CONTEXTUALITY฀ IN฀ %NGLISH฀ INCLUDE฀ THE฀ DIFFERENCES฀ FOUND฀ IN฀
CURSIVE฀ LETTERING฀ FROM฀INITIAL฀ TO฀MEDIAL฀PLACEMENT�฀AS฀WELL฀
AS฀IN฀LIGATURES�฀WHICH฀OCCUR฀WHEN฀THE฀SCRIPT฀COMBINES฀TWO฀
OR฀MORE฀LETTERS฀INTO฀A฀UNIT�฀,IGATURES฀ARE฀RELATIVELY฀UNCOM

MON฀ IN฀ CONTEMPORARY฀ %NGLISH฀ WRITING�฀ BUT฀ THEY฀ REMAIN฀ A฀
STYLISTIC฀CHOICE���฀

&INALLY�฀ IN฀ APPROACHING฀ THE฀ INTERNATIONALIZATION฀ OF฀ A฀
7EB฀ SITE�฀ IT฀ IS฀ IMPORTANT฀ TO฀ RESPECT฀ THAT�฀ FOR฀ GOOD฀ OR฀ ILL�฀
PEOPLE฀HAVE฀LINKED฀BOTH฀ALPHABETIC฀AND฀IDEOGRAPHIC฀WRIT

ING฀ SYSTEMS฀ TO฀ THEIR฀ ETHNIC�฀ RACIAL�฀ OR฀ NATIONAL฀ IDENTITY�฀ )N฀
THE฀EARLY฀TWENTIETH฀CENTURY�฀FOR฀EXAMPLE�฀7ESTERN฀SCHOLARS฀
ROUTINELY฀PORTRAYED฀NON
2OMAN฀WRITING฀SYSTEMS฀AS฀CULTUR

ALLY฀INFERIOR฀AND฀CONSIDERED฀THE฀ALPHABET฀TO฀BE฀EVIDENCE฀OF฀
hMAN�S฀EMERGENCE฀FROM฀HIS฀PRIMITIVE฀BARBARISM�v��฀$URING฀
THIS฀SAME฀PERIOD�฀-USTAFA฀+AMAL�฀KNOWN฀NOW฀AS฀!TATàRK�฀
INTRODUCED฀ A฀ LANGUAGE
REFORM฀ CAMPAIGN฀ IN฀ 4URKEY�฀ (E฀
DEMANDED฀ AND฀ ACHIEVED฀ THE฀ ADOPTION฀ OF฀ A฀ ROMANIZED฀

SCRIPT฀ BOTH฀ AS฀ MORE฀ EFFECTIVE฀ THAN฀ !RABIC฀ IN฀ REPRESENTING฀
THE฀ ABUNDANT฀ VOWEL฀ SOUNDS฀ OF฀ SPOKEN฀ 4URKISH�฀ AND฀ ALSO�฀
AS฀A฀MECHANISM฀FOR฀MODERNIZATION���฀)N฀RECENT฀YEARS�฀CRITICS฀
HAVE฀ ACCUSED฀ *APANESE฀ KANJI฀ PURISTS฀ OF฀ LANGUAGE฀ NATION

ALISM�฀ 4HE฀ *APANESE฀ ARE�฀ IN฀ FACT�฀ ENGAGED฀ IN฀ A฀ DEBATE฀ AS฀
TO฀ WHETHER฀ A฀ ROMANIZED฀ SCRIPT�ROMAJI�WOULD฀ PERMIT฀
GREATER฀ PARTICIPATION฀ IN฀ GLOBAL฀ INFORMATION฀ EXCHANGES�฀
AND�฀IF฀SO�฀WHETHER฀OR฀NOT฀THIS฀IS฀DESIRABLE���฀3ITE฀DESIGNERS฀
SHOULD฀ EXPLORE฀ THESE฀ ISSUES฀ WHEN฀ PLANNING฀ FOR฀ THE฀ SELEC

TION฀AND฀DISPLAY฀OF฀LANGUAGE฀OPTIONS฀TO฀AVOID฀UNINTENDED฀
POLITICAL฀OR฀CULTURAL฀OVERTONES���฀

฀ 7RITING฀3YSTEMS฀AS฀฀
#OMPUTERIZED฀$ATA

4HE฀ DISCUSSION฀ OF฀ HOW฀ COMPUTERS฀ HANDLE฀ DIFFERENT฀ WRIT

ING฀SYSTEMS฀BEGINS฀AT฀THE฀MOST฀BASIC฀LEVEL�฀&UNDAMENTALLY�฀
COMPUTERS฀ MANIPULATE฀ AND฀ STORE฀ TEXT฀ �AND฀ ALL฀ OTHER฀ DATA	฀
AS฀ BINARY฀ NUMBER฀ CODES฀ GOVERNED฀ BY฀ ALGORITHMS�฀ OR฀ PRO

CESSING฀RULES�฀!฀COMPUTER฀OPERATING฀SYSTEM฀MUST฀SUPPORT฀
AN฀ARRAY฀OF฀ SUCH฀ALGORITHMS฀AND฀CODES�฀ 4HE฀ SUM฀OF฀ THESE฀
ALGORITHMS฀AND฀CODES฀ IS฀A฀ COMPUTER�S฀ SCRIPT฀MANAGEMENT฀
SYSTEM�฀ %ARLY฀ SYSTEMS฀ WERE฀ CONSTRAINED฀ BY฀ THE฀ HIGH฀ COST฀
OF฀ COMPUTER฀ MEMORY�฀ ESPECIALLY฀ PRIOR฀ TO฀ �����฀ DEVELOPED฀
IN฀ THE฀ 5�3��฀ THEY฀ HANDLED฀ ONLY฀ 2OMAN฀ ALPHABETS�฀ PRIMAR

ILY฀%NGLISH���฀4HESE฀EARLY฀ SYSTEMS฀UTILIZED฀ONLY฀ SIX฀BINARY฀
PAIRS�฀OR฀BITS�฀ALLOWING฀FOR฀SIXTY
FOUR฀DISTINCT฀VALUES�฀4O฀THE฀
CONTEMPORARY฀ EYE�฀ THE฀ RESULTING฀ DISPLAYS฀ WOULD฀ APPEAR฀
TO฀BE฀VERY฀ LIMITED฀EVEN฀FOR฀%NGLISH�฀BECAUSE฀THEY฀OMITTED฀
LOWERCASE฀LETTERS฀AND฀MANY฀PUNCTUATION฀MARKS�

!S฀ THE฀PRICE฀OF฀MEMORY฀DECLINED฀AND฀ THE฀DEMAND฀ FOR฀
BETTER฀ TEXT฀ SUPPORT฀ ROSE�฀ SOFTWARE฀ VENDORS฀ EXTENDED฀ THE฀
CHARACTER
CODE฀ SIZE฀ TO฀ EIGHT฀ BITS�฀ PROVIDING฀ FOR฀ A฀ POSSIBLE฀
���฀DIFFERENT฀VALUES�฀4HE฀COMPUTER฀ INDUSTRY฀ REFERS฀ TO฀ THIS฀
BIT
GROUP฀SIZE฀AS฀A฀BYTE���฀4HE฀CHARACTER
SET฀SYSTEMS฀DEVEL

OPED฀ TO฀ ENCODE฀ CHARACTERS฀ USING฀ ONE฀ BYTE฀ ARE฀ KNOWN฀ AS฀
SINGLE฀BYTE฀�OR฀�
BIT	฀SYSTEMS�฀4HE฀!MERICAN฀3TANDARD฀#ODE฀
FOR฀ )NFORMATION฀ )NTERCHANGE฀ �!3#))	฀ IS฀A฀ SINGLE
BYTE฀ CHAR

ACTER฀ SET฀ AND฀ IT฀ ACCOMMODATES฀ ���฀ CHARACTERS฀ AND฀ MARKS฀
USING฀ALL฀BUT฀ONE฀OF฀ THE฀POSSIBLE฀COMBINATIONS���฀3OFTWARE฀
FIRMS฀ HAVE฀ DEVELOPED฀ OTHER�฀ MORE฀ COMPLEX฀ SINGLE
BYTE฀
CHARACTER฀SETS฀TO฀SUPPORT฀BIDI฀AND฀CONTEXTUAL฀ALPHABETS฀BY฀
USING฀A฀SECOND฀�
BIT฀hEXTENSION�v��฀

)N฀ ORDER฀ TO฀ SUPPORT฀ LARGE฀ CHARACTER฀ SETS฀ SUCH฀ AS฀ #*+�฀
VENDORS฀ DEVELOPED฀ COMPETING฀ DOUBLE
BYTE฀ �OR฀ ��
BIT	฀
ENCODING฀ STANDARDS�฀ :HANG฀ AND฀ :ENG฀ NOTED฀ A฀ NUMBER฀
OF฀ COMMERCIALLY฀ AVAILABLE฀ PACKAGES�฀ SUCH฀ AS฀ '"�฀ (AN:I�฀
#HINESE฀ #HARACTER฀ #ODE฀ FOR฀ )NFORMATION฀ %XCHANGE�฀ AND฀
%AST฀!SIAN฀#HARACTER฀#ODE���฀!฀DOUBLE
BYTE฀STANDARD฀HAS฀
APPROXIMATELY฀ SIXTY
FIVE฀ THOUSAND฀ UNIQUE฀ CODING฀ COM

BINATIONS฀ AVAILABLE�฀ :HANG฀ AND฀ :ENG฀ FURTHER฀ FOUND฀ THAT฀
MULTIPLE฀CHARACTER
SET฀STANDARDS฀HAVE฀SEVERELY฀HAMPERED฀
#*+฀ INFORMATION฀ EXCHANGE�฀ AS฀ ANY฀ GIVEN฀ CHARACTER฀ MAY฀
HAVE฀MULTIPLE฀ENCODINGS�
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)N฀AN฀ATTEMPT฀TO฀PRESERVE฀COMPATIBILITY฀WITH฀!3#))�S฀
SINGLE
BYTE฀ CHARACTER฀ SET�฀ WHILE฀ PROVIDING฀ THE฀ EXTENDED฀
CAPACITY฀OF฀��฀BITS�฀DEVELOPERS฀HAVE฀ALSO฀CREATED฀A฀NUMBER฀
OF฀ LARGE฀ CHARACTER฀ SETS฀ USING฀ A฀ VARIABLE฀ BYTE฀ SIZE�฀ 4HESE฀
SO
CALLED฀MULTIBYTE฀CHARACTER฀SETS฀HAVE฀ONE
฀AND฀TWO
BYTE฀
CHARACTERS�฀ AND฀ THEY฀ ARE฀ BOTH฀ THE฀ PREDECESSORS฀ TO฀ AND฀
PRINCIPLE฀ COMPETITORS฀ OF฀ 5NICODE���฀!S฀ WITH฀ THE฀ DOUBLE

BYTE฀STANDARDS�฀RESOURCES฀ENCODED฀USING฀COMPETING฀MUL

TIBYTE฀CHARACTER฀SETS฀ARE฀NOT฀ABLE฀TO฀EXCHANGE฀INFORMATION฀
WITHOUT฀COSTLY฀MODIFICATIONS�

)N฀ALL฀OF฀ THE฀AFOREMENTIONED฀CHARACTER฀SETS�฀ THERE฀HAS฀
BEEN฀ NO฀ MENTION฀ OF฀ THE฀ SPECIFIC฀ PRESENTATION฀ OF฀ TEXT฀ ON฀
THE฀ SCREEN฀ OR฀ PAGE�฀ 4HIS฀ IS฀ BECAUSE฀ CHARACTER
SET฀ ENCOD

INGS฀ARE฀APPLICABLE฀TO฀CHARACTERS�฀NOT฀GLYPHS�฀!S฀!LIPRAND฀
EXPLAINED�฀ IN฀ THIS฀ CONTEXT�฀ THE฀ TERM฀ CHARACTER฀ MEANS฀ THE฀
LETTER฀ OR฀ CHARACTER฀ IN฀ ITS฀ ELEMENTAL฀ FORM�฀ SUCH฀ AS฀ LOWER฀
CASE฀ hA�v฀ 4HE฀ TERM฀ GLYPH฀ SPECIFIES฀ THE฀ APPEARANCE฀ OF฀
THE฀ CHARACTER���฀ &OR฀ LOWER฀ CASE฀ hA�v฀ THIS฀ REFERS฀ TO฀ DESIGN฀
CHOICES฀SUCH฀AS฀WHETHER฀IT฀HAS฀ONE฀OR฀TWO฀STOREYS�฀THAT฀IS�฀
WHETHER฀OR฀NOT฀THE฀LETTER฀HAS฀A฀CURVED฀LINE฀OVER฀THE฀LOWER฀
LOOP฀OR฀BOWL�฀

#OLLECTIONS฀ OF฀ GLYPHS฀ USED฀ TO฀ DEPICT฀ CHARACTER฀ DATA฀
ARE฀ CALLED฀ FONTS���฀ &ONTS฀ ARE฀ SOFTWARE฀ THAT฀ IS฀ STORED฀ ON฀ A฀
COMPUTER�S฀ HARD฀ DRIVE฀ EITHER฀ AS฀ GRAPHIC฀ ELEMENTS฀ OR฀ AS฀
MATHEMATICAL฀SETS฀OF฀POINTS฀ THAT฀ARE฀ THEN฀CONVERTED฀ INTO฀
GRAPHIC฀ ELEMENTS฀ FOR฀ DISPLAY�฀ &ONTS฀ ARE฀ ASSOCIATED฀ WITH฀
SPECIFIC฀ CHARACTER฀ SETS฀ AND฀ HAVE฀ PROPERTIES฀ SUCH฀ AS฀ SIZE�฀
ORIENTATION�฀WEIGHT�฀ AND฀WHETHER฀OR฀NOT฀ THE฀ LETTERS฀HAVE฀
SERIFS฀ �ADDED฀ DECORATIVE฀ STROKES	�฀ 7EB฀ DESIGNERS฀ CAN฀
SPECIFY฀ A฀ FONT฀ FOR฀ PAGE฀ DISPLAY�฀ BUT฀ IF฀ THE฀ SITE฀ VISITOR�S฀
COMPUTER฀ DOES฀ NOT฀ HAVE฀ THAT฀ FONT�฀ THE฀ VISITOR�S฀ BROWSER฀
SOFTWARE฀ WILL฀ SWAP฀ IN฀ A฀ DEFAULT฀ FONT฀ SET�฀ THIS฀ CAN฀ RESULT฀
IN฀ CONSIDERABLE฀ ALTERATION฀ OF฀ THE฀ APPEARANCE฀ AND฀ READ

ABILITY฀OF฀THE฀SITE�S฀CONTENT�฀4HUS�฀IT฀IS฀SIGNIFICANT฀THAT฀THE฀
PRESENCE฀ OR฀ ABSENCE฀ OF฀ THE฀ PREFERRED฀ FONT฀ IS฀ ESSENTIALLY฀
OUT฀ OF฀ THE฀ DESIGNER�S฀ CONTROL�฀ &ORTUNATELY�฀ AS฀ 5NICODE฀
���฀ ACHIEVES฀ ACCEPTANCE�฀ SUPPORT฀ FOR฀ MULTILINGUAL฀ FONTS฀
IS฀ INCREASING�฀ WITH฀ FREE฀ OR฀ LOW
COST฀ FONT฀ SETS฀ BECOMING฀
AVAILABLE฀ FOR฀ MANY฀ LANGUAGES�฀ SO฀ IT฀ IS฀ NOW฀ PRACTICAL฀ TO฀
PROVIDE฀REFERRING฀LINKS฀FOR฀USERS฀OF฀WRITING฀SYSTEMS฀WITH฀
SIGNIFICANT฀ONLINE฀REPRESENTATION���฀

!NOTHER฀CHALLENGE฀FOR฀MULTILINGUAL฀7EB฀PAGE฀DESIGN฀
AND฀ LAYOUT฀ IS฀ ARRANGING฀ LISTS฀ IN฀ A฀ SORTABLE฀ ORDER�฀ 4HIS฀ IS฀
DUE฀ TO฀ THE฀ WIDELY฀ VARIED฀ COLLATION฀ PATTERNS฀ OF฀ CHARACTER฀
SETS�฀7ITHIN฀THE฀2OMAN฀ALPHABETS�฀FOR฀EXAMPLE�฀TO฀ACHIEVE฀
ALPHABETICAL฀ORDER�฀ONE฀MUST฀RESOLVE฀ISSUES฀REGARDING฀THE฀
ORDERING฀OF฀MIXED
CASE฀TEXT�฀LETTERS฀WITH฀DIACRITICAL฀MARKS�฀
LIGATURES�฀AND฀SO฀ON���฀ )N฀ADDITION�฀ THE฀NEWLY฀ROMANIZED฀
SYSTEMS�฀SUCH฀AS฀4URKISH�฀MAY฀USE฀ONLY฀A฀PORTION฀OF฀ THE฀
2OMAN฀CHARACTER฀SET�฀WHICH฀RAISES฀THE฀QUESTION฀OF฀HOW฀TO฀
ORDER฀ THE฀ OMITTED฀ ELEMENTS฀ WHEN฀ A฀ PAGE฀ INCLUDES฀ NON

4URKISH฀2OMAN฀TEXT���฀

4HE฀ %AST฀!SIAN฀ WRITING฀ SYSTEMS฀ ALSO฀ PRESENT฀ SORTING฀
COMPLEXITIES�฀ !LTHOUGH฀ THE฀ #*+฀ CHARACTER฀ SETS฀ CONTAIN฀
A฀ COMMON฀ CORE฀ OF฀ #HINESE฀ CHARACTERS�฀ *APANESE฀ AND฀

+OREAN฀ SETS฀ INCLUDE฀ ADDITIONAL฀ LANGUAGE
SPECIFIC฀ CHAR

ACTERS�฀#HINESE฀ READERS฀EXPECT฀ SORTING฀BY฀ THE฀NUMBER฀OF฀
STROKES฀ IN฀ A฀ CHARACTER�฀ *APANESE฀ USERS฀ EXPECT฀ SORTING฀ BY฀
THE฀ PRONUNCIATION฀ OF฀ THE฀ *APANESE฀ HIRAGANA฀ CHARACTERS�฀
AND฀ +OREAN฀ USERS฀ EXPECT฀ THE฀ +OREAN฀ CHARACTERS฀ TO฀ SORT฀
IN฀ +OREAN฀ HANGUL฀ ALPHABET฀ ORDER���฀ 4O฀ PROVIDE฀ ACCU

RATE฀ INFORMATION฀ ORDERING�฀ THEN�฀ ENCODING฀ SYSTEMS฀ MUST฀
ESTABLISH฀A฀SORTING฀KEY฀FOR฀EACH฀CHARACTER฀SET฀AND฀INCLUDE฀
ALGORITHMS฀THAT฀CALCULATE฀THE฀PROPER฀CHARACTER฀WEIGHTS฀FOR฀
THAT฀SET�฀5NICODE฀HAS฀SUCH฀A฀FEATURE���฀

4WO฀FINAL฀PAGE
LAYOUT฀ISSUES฀REMAIN�฀JUSTIFICATION฀AND฀
LINE฀BREAKING�฀*USTIFICATION฀IS฀A฀VARIETY฀OF฀TEXT฀ALIGNMENT฀IN฀
WHICH฀LINES฀OF฀TEXT฀ARE฀FORCED฀TO฀FILL฀AN฀EXACT฀LINE฀WIDTH�฀)N฀
2OMAN฀TEXT�฀SCRIPTS฀CAN฀ACHIEVE฀THIS฀IN฀ONE฀OF฀TWO฀WAYS�฀
BY฀ COMPRESSING฀ OR฀ EXPANDING฀ THE฀ SPACE฀ BETWEEN฀ WORDS฀
�TRACKING	฀ OR฀ BY฀ COMPRESSING฀ OR฀ EXPANDING฀ THE฀ SPACE฀
BETWEEN฀ LETTERS฀ WITHIN฀ WORDS฀ �KERNING	�฀ )DEOGRAPHIC฀
WRITING฀SYSTEMS฀TYPICALLY฀DO฀NOT฀HAVE฀A฀CONCEPT฀OF฀SPACE฀
BETWEEN฀ WORDS�฀ SO฀ SCRIPTS฀ ACHIEVE฀ JUSTIFICATION฀ STRICTLY฀
BY฀CHANGING฀THE฀INTERCHARACTER฀SPACING�฀4HE฀!RABIC฀WRIT

ING฀SYSTEM฀PRESENTS฀A฀SPECIAL฀SITUATION฀BECAUSE฀ITS฀LETTERS฀
MAY฀BE฀EXTENDED฀TO฀JUSTIFY฀A฀LINE���฀4HEREFORE�฀THE฀!RABIC฀
CHARACTER฀ SETS฀ MUST฀ INCLUDE฀ AN฀ EXTENDING
BAR฀ CHARACTER�฀
CALLED฀ A฀ KASHIDA�฀ )NTERESTINGLY�฀ TYPE฀ STYLISTS฀ CONSIDER฀ THE฀
KASHIDA฀ ELEMENT฀ A฀ REFLECTION฀ OF฀ THE฀ CALLIGRAPHIC฀ HERITAGE฀
OF฀!RABIC฀TEXTS���฀

!S฀WITH฀JUSTIFICATION�฀LINE฀BREAKS฀RELATE฀TO฀THE฀BOUND

ARIES฀BETWEEN฀WORDS�฀PHRASES�฀AND฀SENTENCES�฀AND฀DIFFER

ENT฀ CHARACTER฀ SETS฀HANDLE฀ THESE฀DIFFERENTLY�฀ *APANESE฀AND฀
#HINESE฀ WRITING฀ SYSTEMS฀ ALLOW฀ LINE฀ BREAKS฀ BETWEEN฀ ANY฀
CHARACTERS�฀BUT฀CERTAIN฀*APANESE฀CHARACTERS฀�KINSOKU	฀MAY฀
NOT฀BEGIN฀OR฀END฀A฀LINE���฀2OMAN฀SYSTEMS฀ALLOW฀FOR฀WORD฀
HYPHENATION�฀ BUT฀ THE฀ RULES฀ GOVERNING฀ HYPHENATION฀ VARY฀
BY฀ LANGUAGE�฀ )N฀ A฀ 7ORLD฀ 7IDE฀ 7EB฀ #ONSORTIUM฀ �7�#	฀
TECHNICAL฀NOTE�฀$àRST฀PROPOSED฀THAT฀DESIGNERS฀HANDLE฀LINE฀
BREAKS฀AS฀WELL฀AS฀LETTER
฀AND฀WORD
SPACING฀ISSUES฀BY฀USING฀
E8TENSIBLE฀ -ARKUP฀ ,ANGUAGE฀ �8-,	฀ SYNTAX�฀ LINKING฀ TO฀
EXTERNAL฀STYLE฀FILES���

฀ 4HE฀5NICODE฀!PPROACH

"Y฀ THE฀ EARLY฀ ����S�฀ A฀ COMPELLING฀ ARGUMENT฀ EXISTED฀ FOR฀
A฀ SINGLE�฀ ALL
ENCOMPASSING฀ CHARACTER
ENCODING฀ SCHEME�฀
)NFORMATION
EXCHANGE฀ REQUIREMENTS�฀ SOFTWARE
MARKET

ING฀ FORCES�฀ AND฀ THE฀ DAWN฀ OF฀ THE฀ )NTERNET฀ COMBINED฀
TO฀ DRIVE฀ TOGETHER฀ A฀ GROUP฀ OF฀ INDUSTRY฀ REPRESENTATIVES�฀
GOVERNMENT฀ OFFICIALS�฀ AND฀ EDUCATION฀ AND฀ LIBRARY฀ SCIENCE฀
PARTNERS฀ IN฀ PURSUIT฀ OF฀ THIS฀ GOAL�฀ 4WO฀ STANDARDS฀ BODIES฀
UNDERTOOK฀ THE฀ EFFORT�฀ THE฀ )NTERNATIONAL฀ /RGANIZATION฀ FOR฀
3TANDARDIZATION฀ �)3/	฀ WITH฀ ITS฀ �����฀ PROJECT฀ AND฀ THE฀
5NICODE฀#ONSORTIUM�฀SPONSORED�฀IN฀PART�฀BY฀5�3�฀SOFTWARE฀
COMPANIES���฀4O฀ACHIEVE฀A฀UNIFIED฀STANDARD�฀THE฀ORGANIZA

TIONS฀ AGREED฀ TO฀ SYNCHRONIZE฀ THEIR฀ RESPECTIVE฀ CHARACTER
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ENCODING฀STANDARDS�฀AND฀THE฀RESULT฀IS฀COMMONLY฀REFERRED฀
TO฀AS฀5NICODE�

3IMPLY฀ STATED�฀ 5NICODE฀ IS฀ THE฀ hUNIVERSAL฀ CHARACTER

ENCODING฀ SYSTEM�฀ A฀ SCHEME฀ THAT฀ ASSIGNS฀ STANDARD฀ NUM

BERS�CALLED฀ CODE฀ POINTS�TO฀ CHARACTERS฀ AND฀ SYMBOLS฀
ACROSS฀ALL฀LANGUAGES�v��฀)N฀ADDITION฀TO฀THE฀GLOBAL฀STANDARD

CHARACTER฀CODES�฀5NICODE฀PROVIDES฀ALGORITHMS฀TO฀HANDLE฀ALL฀
ALPHABETIC฀WRITING฀SYSTEMS฀AND฀LARGE฀SUBSETS฀OF฀THE฀MAJOR฀
IDEOGRAPHIC฀ SYSTEMS�฀ ALONG฀ WITH฀ THEIR฀ SPECIFIC฀ REQUIRE

MENTS฀FOR฀BIDI�฀SORT฀ORDERING�฀AND฀CONTEXTUALITY�฀4HE฀7�#฀
HAS฀UNEQUIVOCALLY฀ENDORSED฀5NICODE฀hAS฀THE฀BASE฀OF฀THE฀
ARCHITECTURE฀OF฀THE฀7EB�v��฀4HE฀5NICODE฀#ONSORTIUM฀HAS฀
EXPANDED฀THE฀ORIGINAL฀DOUBLE
BYTE฀SCHEME฀TO฀FOUR฀BYTES�฀
OR฀��฀BITS�฀ALLOWING฀FOR฀MORE฀THAN฀�฀MILLION฀POSSIBLE฀CODE฀
POINTS�฀ORGANIZED฀IN฀SO
CALLED฀hPLANES�v฀3OME฀PLANES฀ARE฀
PRESENTLY฀UNUSED�฀AND฀SOME฀ARE฀DELIBERATELY฀RESERVED฀FOR฀
PRIVATE฀OR฀LOCAL฀USE���฀

5NICODE฀IS฀CRITICALLY฀IMPORTANT฀FOR฀A฀NUMBER฀OF฀STAKE

HOLDERS�฀ &IRST�฀ IT฀ HAS฀ ALREADY฀ EMPOWERED฀ A฀ WORLDWIDE฀
MARKET฀ IN฀ SOFTWARE฀ MANUFACTURE�฀ WHICH฀ IS�฀ OF฀ COURSE�฀
WHY฀ VENDORS฀ LIKE฀ -ICROSOFT�฀ !PPLE�฀ (EWLETT
0ACKARD�฀
)"-�฀ AND฀ /RACLE฀ ARE฀ MEMBERS฀ OF฀ THE฀ CONSORTIUM���฀ /F฀
GREATEST฀ INTEREST฀ TO฀ THE฀ INFORMATION฀ PROFESSION฀ AND฀ THE฀
INTERNATIONAL฀ )NTERNET
USER฀ BASE�฀ HOWEVER�฀ IS฀ 5NICODE�S฀
IMPLICIT฀PROMISE฀OF฀EASY฀INFORMATION฀EXCHANGE฀AND฀REAL�฀
MULTINATIONAL�฀ MULTILINGUAL฀ RESOURCE฀ SHARING�฀ 5NICODE฀
PROVIDES฀SOLUTIONS฀TO฀THE฀PROBLEMS฀OF฀CONFLICTING฀NATIONAL฀
AND฀ PROPRIETARY฀ ENCODING฀ SCHEMES฀ AND฀ ADDRESSES฀ THE฀
MAJOR฀GAPS฀ IN฀SUPPORT฀ FOR฀UNCOMMON฀WRITING฀SYSTEMS�฀
)N฀THE฀7�#�S฀WORDS�฀h5NICODE฀IS฀THE฀HUB฀FOR฀CONVERSION฀
BETWEEN฀ DIFFERENT฀ CHARACTER฀ ENCODINGS�฀ MAKING฀ SURE฀
DATA฀ CAN฀ BE฀ HANDLED฀ IN฀ A฀ UNIFORM฀ WAY฀ AND฀ DISPLAYED�฀
SEARCHED�฀SORTED�฀AND฀MANIPULATED฀WITHOUT฀FEAR฀OF฀DATA฀
CORRUPTION�v��฀

/F฀ COURSE�฀ 5NICODE฀ IS฀ NOT฀ PERFECT�฀ !S฀ NOTED฀ ABOVE�฀
SUPPORT฀ FOR฀ IDEOGRAPHIC฀ LANGUAGES฀ IS฀ INCOMPLETE�฀ )N฀
ADDITION�฀ FOR฀ EFFICIENCY�S฀ SAKE�฀ THE฀ CONSORTIUM฀ MADE฀ THE฀
DECISION฀ TO฀ TREAT฀ THE฀COMMON฀CHARACTERS฀ IN฀#*+฀SYSTEMS฀
AS฀A฀SINGLE฀SET฀OF฀ENCODINGS���฀4HE฀PROBLEM฀IS฀THAT฀THE฀INDI

VIDUAL฀IDEOGRAMS�฀WHILE฀APPEARING฀IDENTICAL�฀HAVE฀DIFFER

ENT฀ MEANINGS฀ IN฀ THE฀ DIFFERENT฀ LANGUAGES�฀ *APANESE฀ CRITIC฀
3AKAMURA฀+EN฀HAS฀BEEN฀VOCAL฀IN฀HIS฀ACCUSATIONS฀THAT฀hTHE฀
CODE฀WAS฀DEVELOPED฀BY฀PEOPLE฀FROM฀NON
KANJI฀COUNTRIES฀
�฀ �฀ �฀WITHOUT฀ANY฀REAL฀UNDERSTANDING฀OF฀THE฀COMPATIBILITY฀
NEEDS฀OF฀THE฀SEPARATE฀;KANJI=฀COUNTRIES�v��฀4HEREFORE�฀ANY฀
7EB฀PAGE฀USING฀THE฀#*+฀CHARACTER฀SET฀MUST฀CLEARLY฀ESTAB

LISH฀THE฀LANGUAGE฀CONTEXT�

฀ )MPLICATIONS฀FOR฀#ODING

2ECALL฀ THAT฀ h4HE฀ MAJOR฀ THING฀ THE฀ ;5NICODE=฀ STANDARD฀
DOES฀ NOT฀ DEFINE฀ IS฀ THE฀ ACTUAL฀ RENDERING฀ OF฀ THE฀ CHARACTER฀
IMAGE�v��฀4HIS฀PUTS฀THE฀RESPONSIBILITY฀FOR฀TEXT฀PRESENTATION฀

SQUARELY฀ UPON฀ THE฀ PAGE฀ DESIGNER�฀ !DDRESSING฀ THE฀ CHAL

LENGES฀OF฀CODING฀AND฀DESIGNING฀FOR฀7EB฀PAGES฀THAT฀MAY฀
APPEAR฀IN฀MULTIPLE฀LANGUAGES�฀.IELSEN฀OFFERED฀THIS฀ADVICE�฀
hREMEMBER฀ �฀ �฀ �฀ NOT฀ TO฀ OVERDESIGN฀ TO฀ THE฀ EXTENT฀ THAT฀ THE฀
PAGE฀WILL฀NOT฀WORK฀IF฀SOME฀WORDS฀ARE฀PUSHED฀AROUND฀OR฀
IF฀SOME฀TABLE฀CELLS฀BECOME฀A฀LITTLE฀WIDER�v��฀!N฀ALTERNATIVE฀
APPROACH฀ IS฀ TO฀ DESIGN฀ STYLE฀ SHEETS฀ FOR฀ SPECIFIC
LANGUAGE฀
CHARACTER฀SETS฀AND฀THEN�฀BASED฀ON฀THE฀LANGUAGE�฀PROGRAM

MATICALLY฀ALTERNATE฀THE฀MARKUP฀INSTRUCTIONS�

4HE฀MOST฀COMMON฀STRATEGIES฀FOR฀STORING฀AND฀MANIPU

LATING฀LANGUAGE฀INFORMATION฀INCLUDE฀MAKING฀USE฀OF฀�META�฀
TAGS฀ IN฀ (4-,฀ DOCUMENT฀ HEADERS฀ AND฀ UTILIZING฀ THE฀ LANG฀
ATTRIBUTE�฀AVAILABLE฀IN฀VIRTUALLY฀ALL฀(4-,฀ELEMENTS�

#ODING฀-ETA฀4AGS

-ETA฀TAGS฀ARE฀PLACED฀WITHIN฀THE฀�HEAD�฀TAGS฀AT฀THE฀BEGIN

NING฀OF฀(4-,฀DOCUMENTS฀IN฀ORDER฀TO฀ESTABLISH฀INFORMA

TION฀ABOUT฀THAT฀DOCUMENT���฀4HE฀HEAD฀SECTION฀CAN฀INCLUDE฀
ANY฀ NUMBER฀ OF฀ META฀ ELEMENTS฀ INSIDE�฀ 7ITHIN฀ A฀ �META�฀
ELEMENT�฀THE฀NAME฀AND฀HTTP
EQUIV฀ATTRIBUTES฀IDENTIFY฀THE฀
TYPE฀ OF฀ METADATA฀ BEING฀ STORED฀ IN฀ THAT฀ ELEMENT�฀ INCLUD

ING฀ CONTENT฀ TYPE�฀ LANGUAGE�฀ AND฀ DIRECTION�฀ 4HE฀ DIFFER

ENCE฀ BETWEEN฀ THE฀ TWO฀ ATTRIBUTES฀ IS฀ THAT�฀ IN฀ ADDITION฀ TO฀
THE฀ IDENTIFICATION฀ FUNCTION�฀ THE฀ HTTP
EQUIV฀ ATTRIBUTE฀ ALSO฀
SERVES฀TO฀PASS฀INFORMATION฀TO฀HTTP
RESPONSE฀HEADERS���฀4HE฀
EXAMPLES฀HERE฀USE฀THE฀HTTP
EQUIV฀ATTRIBUTE�

"Y฀ DEFAULT�฀ (4-,฀ DOCUMENTS฀ HAVE฀ A฀ CONTENT
TYPE฀
WITH฀THE฀VALUE฀OF฀TEXT�HTML�฀4O฀SPECIFY฀A฀CHARACTER฀SET�฀THE฀
DEVELOPER฀SIMPLY฀EXTENDS฀ THE฀CONTENT
TYPE฀VALUE฀WITH฀A฀
CHARACTER฀SET฀STATEMENT�฀AS฀FOLLOWS�

�META฀HTTP
EQUIV�hCONTENT
TYPEv฀CONTENT�hTEXT�HTML�฀
CHARSET�54&
�v�฀

4HIS฀ INSTRUCTS฀ THE฀BROWSER฀TO฀DECODE฀CONTENT฀AS฀�
BIT฀
5NICODE�฀4EXIN฀AND฀3AVOUREL฀HAVE฀SUGGESTED฀THAT฀DESIGN

ERS฀PLACE฀THE฀CHARSET฀ENCODING฀AS฀EARLY฀IN฀THE฀DOCUMENT฀AS฀
POSSIBLE�฀BECAUSE฀UNTIL฀THE฀BROWSER฀PARSES฀THIS฀STATEMENT�฀
hTHE฀DOCUMENT�S฀ENCODING฀IS฀UNKNOWN�v��฀

4O฀SPECIFY฀A฀LANGUAGE�฀THE฀VALUE฀OF฀THE฀HTTP
EQUIV฀OR฀
NAME฀ATTRIBUTE฀ IS฀hCONTENT
LANGUAGE�v฀AND฀ THE฀VALUE฀OF฀
THE฀CONTENT฀ATTRIBUTE฀IS฀A฀LANGUAGE฀CODE�฀)N฀A฀����฀TUTO

RIAL�฀ 9ERGEAU฀ AND฀ $àRST฀ EXPLAINED฀ THAT฀ 7�#�S฀ 2EQUEST฀
FOR฀#OMMENTS฀�2&#	฀����฀SPECIFICATION฀ON฀LANGUAGE฀TAGS฀
ALLOWS฀THE฀)3/
���฀TWO
LETTER฀LANGUAGE฀CODES�฀OPTIONALLY฀
APPENDED฀BY฀AN฀)3/
����฀COUNTRY฀CODE�฀AS฀WELL฀AS฀CODES฀
FROM฀ THE฀ )NTERNET฀ !SSIGNED฀ .UMBERS฀ !UTHORITY�฀ AND฀
EXPERIMENTAL฀CODES฀PREFIXED฀BY฀THE฀ LETTER฀X���฀!฀SAMPLE฀
FOLLOWS�

�META฀HTTP
EQUIV�hCONTENT
LANGUAGEv฀CONTENT�hFR
CAv�

4HIS฀DEMONSTRATES฀HOW฀TO฀ESTABLISH฀THE฀PAGE฀LANGUAGE฀
AS฀THE฀DIALECT฀OF฀&RENCH฀SPOKEN฀IN฀#ANADA�

$IRECTIONALITY฀IS฀AN฀ATTRIBUTE฀OF฀MANY฀ELEMENTS฀IN฀THE฀
(4-,฀ 3PECIFICATION�฀ SO฀ THE฀ DESIGNER฀ HAS฀ A฀ NUMBER฀ OF฀
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OPTIONS฀FOR฀CODING฀BIDI฀PAGES�฀4HE฀DESIGNER฀CAN฀INDICATE฀
DIRECTIONALITY฀FOR฀AN฀ENTIRE฀DOCUMENT฀BY฀THE฀SELECTION฀OF฀
CHARACTER฀ SET฀ AND฀ BY฀ USING฀ THE฀ DIR฀ ATTRIBUTE฀ OF฀ THE฀ META฀
ELEMENT�฀4HE฀ALLOWABLE฀VALUES฀ARE฀RTL฀FOR฀RIGHT฀TO฀LEFT�฀AND฀
LTR฀FOR฀LEFT฀TO฀RIGHT�฀!฀SAMPLE฀FOLLOWS�

�META฀DIR�hRTLv�

4HE฀DEFAULT฀VALUE฀OF฀THIS฀ATTRIBUTE฀IS฀ LTR�฀SO฀IT฀ IS฀MOST฀
IMPORTANT฀TO฀UTILIZE฀IF฀ THE฀DESIRED฀RESULT฀ IS฀A฀RIGHT
TO
LEFT฀
DISPLAY�฀ $EVELOPERS฀ SHOULD฀ TAKE฀ NOTE฀ THAT฀ THE฀ 7�#฀ HAS฀
WARNED฀ AGAINST฀ MIXING฀ APPROACHES฀ TO฀ THE฀ HANDLING฀ OF฀
DIRECTIONALITY�

�฀ �฀ �฀ CONFLICTS฀ CAN฀ ARISE฀ IF฀ THE฀ DIR฀ ATTRIBUTE฀ IS฀ USED฀ ON฀
INLINE฀ELEMENTS฀�฀�฀�฀CONCURRENTLY฀WITH฀THE฀CORRESPONDING฀
5.)#/$%฀ FORMATTING฀ CHARACTERS฀ �฀ �฀ �฀ )F฀ BOTH฀ METHODS฀
ARE฀USED�฀GREAT฀CARE฀SHOULD฀BE฀EXERCISED฀TO฀INSURE฀PROPER฀
NESTING฀OF฀MARKUP฀AND฀DIRECTIONAL฀EMBEDDING฀OR฀OVER

RIDE�฀OTHERWISE�฀RENDERING฀RESULTS฀ARE฀UNDEFINED���

#ODING฀THE฀,ANG฀!TTRIBUTE

!S฀ WITH฀ DIRECTIONALITY�฀ THE฀ (4-,฀ 3PECIFICATION฀ ALLOWS฀
FOR฀ LANGUAGE฀DESIGNATION฀AT฀EVERY฀ LEVEL�฀USING฀ THE฀ LANG฀
ATTRIBUTE�฀ 4HE฀ META
TAG฀ TECHNIQUE฀ DESCRIBED฀ ABOVE฀ SETS฀
A฀ LANGUAGE฀ ATTRIBUTE฀ FOR฀ THE฀ ENTIRE฀ DOCUMENT�฀ )F฀ THE฀
DESIGNERS฀WISH฀TO฀ASSIGN฀A฀DIFFERENT฀ LANGUAGE฀VALUE฀FOR฀
A฀PARTICULAR฀TEXTUAL฀SEGMENT�฀THEY฀CAN฀SET฀THE฀LANG฀ATTRI

BUTE฀ FOR฀ THAT฀ SEGMENT���฀&OR฀EXAMPLE�฀ THIS฀CODE฀ENABLES฀
THE฀PAGE฀TO฀DISPLAY฀A฀QUOTATION฀USING฀'REEK฀CHARACTERS�฀
IN฀THE฀CONTEXT฀OF฀ANOTHER฀BASE฀LANGUAGE�

�Q฀LANG�hELv�฀ �฀ �฀ �฀PLACE฀ TEXT฀OF฀'REEK฀QUOTATION฀HERE฀
�฀�฀�฀��Q�

)N฀ALL฀SUCH฀USES�฀THE฀7�#�S฀2&#฀����฀GOVERNS฀ALLOW

ABLE฀LANGUAGE฀CODES�฀

7HEN฀ IMPLEMENTING฀ THIS฀ TECHNIQUE฀ USING฀ STYLE฀ SHEETS�฀
DEVELOPERS฀SHOULD฀EMPLOY฀CLASSES�฀AS฀IN฀THIS฀#ASCADING฀3TYLE฀
3HEETS฀�#33	฀EXAMPLE฀THAT฀SUPPORTS฀A฀MULTILINGUAL฀PAGE�฀

BODY฀[FONT
FAMILY�฀h4IMES฀.EW฀2OMANv�฀SERIF�]
�AR฀฀ [FONT
FAMILY�฀h4RADITIONAL฀!RABICv�฀SERIF�฀FONT
SIZE�฀
���EM�]
�ZHT฀฀[FONT
FAMILY�฀0-ING,I5�-ING,I5�฀SERIF�]
�ZHS฀฀[FONT
FAMILY�฀3IM3UM
������3IM(EI�฀SERIF�]
�DIN฀ [FONT
FAMILY�฀h$OULOS฀3),v�฀SERIF�]

)N฀THE฀FUTURE�฀IT฀IS฀LIKELY฀THAT฀BROWSERS฀WILL฀ALSO฀SUPPORT฀
A฀PSEUDO
CLASS฀LANGUAGE฀SELECTOR฀TECHNIQUE฀FOR฀#33���

฀ 5NICODE฀IN฀0RACTICE

4HE฀DECISION฀TO฀EMBARK฀UPON฀A฀MULTILINGUAL฀AND฀INTERNA

TIONALIZATION฀PROJECT฀ FOR฀ LIBRARY฀SERVICES฀ IS฀ TYPICALLY฀CON

TINGENT฀UPON฀ONE฀OR฀MORE฀OF฀THE฀FOLLOWING฀CONDITIONS�

฀ ��฀ 4HE฀LIBRARY฀HAS฀A฀MULTILINGUAL฀COLLECTION�
฀ ��฀ 4HE฀ LIBRARY฀SERVES฀A฀COMMUNITY฀ �GEOGRAPHIC�฀ACA


DEMIC�฀ OR฀ COMMERCIAL	฀ WITH฀ READERS฀ OF฀ LANGUAGES฀
OTHER฀THAN฀%NGLISH�

฀ ��฀ 4HE฀ LIBRARY฀ DETERMINES฀ A฀ NEED฀ TO฀ EXCHANGE฀ INFOR

MATION฀OR฀BUILD฀COOPERATIVE฀SERVICES฀WITH฀LIBRARIES฀
OF฀THE฀OTHER฀TWO฀TYPES�

4HE฀PROJECTS฀THEMSELVES฀RANGE฀FROM฀MULTILINGUAL฀7EB฀
DIRECTORIES฀OR฀FINDING฀AIDS฀AND฀MULTILINGUAL฀/0!#S฀TO฀THE฀
CREATION฀OF฀NEW฀MULTILINGUAL฀CONTENT�

฀ -ULTILINGUAL฀&INDING฀!IDS

-ULTILINGUAL฀7EB฀DIRECTORIES฀CONSTITUTE฀ONE฀OF฀THE฀EARLI

EST฀EFFORTS฀BY฀ LIBRARIANS฀AND฀OTHERS฀ TO฀PROVIDE฀ INFORMA

TION฀ACCESS฀IN฀MULTIPLE฀LANGUAGES�฀,IBRARIANS฀CREATED฀THE฀
FIRST฀OF฀THESE฀IN฀LANGUAGES฀THAT฀USE฀2OMAN
BASED฀SCRIPTS�฀
PRINCIPALLY฀ 3PANISH�฀ WITH฀ LIBRARY฀ 7EB฀ SITE฀ DESIGNERS฀
SIMPLY฀USING฀THE฀SPECIAL฀CHARACTERS฀IN฀(4-,฀TO฀ACCOM

MODATE฀ NON
%NGLISH฀ CHARACTERS�FOR฀ EXAMPLE�฀ USING฀
��CCEDIL��฀ TO฀ REPRESENT฀ THE฀ LETTER฀ hCv฀ WITH฀ A฀ CEDILLA฀
�Î	�฀ 0UBLIC฀ AND฀ ACADEMIC฀ LIBRARIES฀ NOW฀ FACE฀ AN฀ INCREAS

ING฀ DEMAND฀ FOR฀ 7EB฀ DIRECTORIES฀ IN฀ NON
2OMAN฀ SCRIPTS�฀
AS฀ GEOGRAPHIC฀ AND฀ EDUCATIONAL฀ COMMUNITIES฀ ABSORB฀
POPULATIONS฀ FROM฀ !SIA�฀ %ASTERN฀ %UROPE�฀ THE฀ -IDDLE฀
%AST�฀AND฀!FRICA�฀4WO฀EXAMPLES฀OF฀EXISTING฀MULTILINGUAL฀
DIRECTORIES฀ ARE฀ THE฀ 1UEENS฀ "OROUGH฀ �.EW฀9ORK	฀ 0UBLIC฀
,IBRARY�S฀ �1"0,	฀ 7ORLD,INQ฀ �WWW�WORLDLINQ�ORG	฀ AND฀
THE฀$ANISH฀3TATE฀AND฀5NIVERSITY฀,IBRARY�S฀&).&/฀�WWW฀
�FINFO�DK�WWWFINFO�HTML�DEFAULT�HTML	�฀

7ORLD,INQ฀ OFFERS฀ A฀ LIBRARIAN
SELECTED฀ DIRECTORY฀ TO฀
GLOBAL฀ 7EB฀ RESOURCES฀ FOR฀ THE฀ AREAS฀ FROM฀ WHICH฀ LOCAL฀
RESIDENTS฀ EMIGRATED���฀ 1"0,�S฀ TECHNICAL฀ STAFF฀ ENGAGED฀
AN฀OUTSIDE฀VENDOR฀TO฀DEVELOP฀THE฀SITE�฀WITH฀ADOPTION฀OF฀
��
BIT฀ 5NICODE฀ AS฀ A฀ SYSTEM฀ REQUIREMENT�฀ 4HIS฀ ENSURED฀
SUPPORT฀ OF฀ THE฀ INITIAL฀ LANGUAGE฀ OFFERINGS฀ AND฀ ENABLED฀
7ORLD,INQ�S฀ SCOPE฀ TO฀GROW฀AND฀ADAPT฀OVER฀ TIME���฀4HE฀
NUMBER฀ OF฀ LANGUAGES฀ SUPPORTED฀ HAS฀ INDEED฀ INCREASED฀
SINCE฀ INCEPTION฀ AND฀ NOW฀ INCLUDES฀ !RABIC�฀ #HINESE�฀
#ROATIAN�฀&RENCH�฀+OREAN�฀2OMANIAN�฀2USSIAN�฀3PANISH�฀
AND฀5KRAINIAN�

4HE฀$ANISH฀#ENTRAL฀,IBRARY฀FOR฀)MMIGRANT฀,ITERATURE�฀
A฀BRANCH฀OF฀THE฀$ANISH฀3TATE฀AND฀5NIVERSITY฀,IBRARY�฀PRO

VIDES฀&).&/�฀2EGIONAL฀AND฀MUNICIPAL฀LIBRARIES฀CONTRIBUTE฀
MAINTENANCE฀ ASSISTANCE�฀ 4HE฀ SITE฀ INCLUDES฀ INFORMATION฀
ABOUT฀ ALL฀ ASPECTS฀ OF฀ $ANISH฀ LIFE฀ IN฀ !LBANIAN�฀ !RABIC�฀
#ROATIAN�฀ $ANISH�฀ %NGLISH�฀ &RENCH�฀ +URDISH฀ �+URMANJI	�฀
0ERSIAN�฀ 4AMIL�฀ 4URKISH�฀ 5RDU�฀ AND฀ 6IETNAMESE���฀ 7HEN฀
THE฀LIBRARY฀ORIGINALLY฀LAUNCHED฀THE฀SITE฀IN฀�����฀THERE฀WAS฀
NO฀ STANDARD฀ CHARACTER฀ SET฀ THAT฀ COULD฀ ACCOMMODATE฀ THE฀
MANY฀ LANGUAGES฀&).&/฀COVERED�฀5SERS฀HAD฀ TO฀ TYPICALLY฀
APPLY฀ PLUG
INS฀ AND฀ DOWNLOAD฀ FONTS�฀ 7HEN฀ WIDESPREAD฀
SUPPORT฀ FOR฀ 5NICODE฀ BECAME฀ AVAILABLE�฀ THE฀ LIBRARY฀ STAFF฀
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CONVERTED฀&).&/฀TO฀5NICODE฀ENCODING฀AND฀hFOCUSED฀ON฀
DEVELOPING฀INPUT฀METHODS฀FOR฀THE฀LANGUAGES฀IN฀QUESTION�฀
BASED฀ON฀THE฀5NICODE฀STANDARD�v��฀

฀ -ULTILINGUAL฀#ATALOGS

)N฀ ADDITION฀ TO฀ DIRECTORIES฀ AND฀ FINDING฀ AIDS�฀ MANY฀ LIBRAR

IANS฀FIND฀THAT฀MULTILINGUAL฀ACCESS฀TO฀THE฀/0!#฀IS฀COMPEL

LING�฀AS฀THEY฀hCOLLECT฀MATERIALS฀IN฀MANY฀DIFFERENT฀LANGUAGES฀
AND฀WANT฀TO฀BE฀ABLE฀TO฀DISPLAY฀THE฀NATIVE฀SCRIPTS฀IN฀THEIR฀
7EB฀ CATALOGS฀ AS฀ WELL฀ AS฀ ALLOW฀ USERS฀ TO฀ SEARCH฀ BY฀ TYPING฀
IN฀THE฀NATIVE฀SCRIPTS�v��฀2ESPONDING฀TO฀ THIS฀NEED฀IN฀�����฀
THE฀ -!2#฀ !DVISORY฀ #OMMITTEE฀ APPROVED฀ 5NICODE฀ AS฀
AN฀INTERCHANGE฀FORMAT฀FOR฀-!2#��฀RECORDS���฀4HE฀-!2#฀
3TANDARDS฀ /FFICE฀ FOLLOWED฀ WITH฀ A฀ SET฀ OF฀ SPECIFICATIONS฀ TO฀
GOVERN฀THE฀EXCHANGE�฀DECLARING฀THAT฀LIBRARY฀SYSTEMS฀ARE฀IN฀
A฀PERIOD฀OF฀TRANSITION฀TO฀THE฀5NICODE฀CHARACTER฀SET�฀&OR฀THIS฀
REASON�฀ THE฀ SPECIFICATION฀ RESTRICTED฀ THE฀USE฀OF฀5NICODE฀ TO฀
A฀SUBSET฀hMADE฀UP฀OF฀THE฀;5NICODE=฀CHARACTERS฀THAT฀CORRE

SPOND฀TO฀THE฀OVER฀������฀CHARACTERS฀DEFINED฀IN฀THE฀SEPARATE฀
-!2#�฀CHARACTER฀SETS฀FOR฀-!2#���v��฀

$URING฀ THIS฀ TRANSITION�฀ LIBRARIANS฀ SHOULD฀ LOOK฀ FOR฀
LIBRARY฀CATALOG฀SYSTEMS฀THAT฀SUPPORT฀hRECORD฀EXCHANGE฀IN฀
BOTH฀-!2#��฀;SIC�฀-!2#�=฀CHARACTER฀SETS฀AND฀5NICODE฀
UNTIL฀5NICODE฀BECOMES฀ THE฀DOMINANT฀CHARACTER฀ SET฀USED฀
BY฀MOST฀SYSTEMS�v��฀#URRENT฀USERS฀OF฀THE฀HIGH
END฀LIBRARY฀
SYSTEMS฀ ALREADY฀ HAVE฀ THIS฀ FEATURE฀ AS฀ A฀ FULLY฀ INTEGRATED฀
CAPABILITY�฀ /THER฀ LIBRARIES฀ SHOULD฀ CONDUCT฀ AN฀ EVALUA

TION฀ OF฀ THEIR฀ CATALOG฀ SYSTEMS฀ TO฀ DETERMINE฀ THE฀ STATUS฀ OF฀
5NICODE฀COMPLIANCE�

฀ -ULTILINGUAL฀#ONTENT

5NICODE�S฀ INTERNATIONAL฀ CHARACTER฀ SET฀ GREATLY฀ ENABLES฀
MULTILINGUAL฀ DIGITAL
LIBRARY฀ COLLECTION฀ BUILDING�฀ 4HIS฀ IS฀
ESPECIALLY฀ IMPORTANT฀ FOR฀ LANGUAGES฀ AND฀ CULTURES฀ THAT฀
HAVE฀ BEEN฀ TRADITIONALLY฀ UNDERREPRESENTED฀ IN฀ ARCHIVES฀
AND฀ LIBRARIES฀ WORLDWIDE�฀ #UNNINGHAM฀ OF฀ THE฀ 6ICNET฀
3TATE฀ ,IBRARY฀ OF฀ 6ICTORIA�฀ !USTRALIA�฀ ASSERTED�฀ h4HE฀ NEW฀
PARADIGM฀ OF฀ ELECTRONIC฀ MULTICULTURAL฀ LIBRARY฀ SERVICES฀
SHOULD฀ BE฀ BASED฀ ON฀ THE฀ PRINCIPLES฀ OF฀ UNIVERSAL฀ ACCESS฀
AND฀ LINGUISTIC฀ RIGHTS�THAT฀ EVERYONE฀ SHOULD฀ BE฀ ABLE฀ TO฀
SEE฀THEIR฀ LANGUAGE฀AND฀CULTURE฀REFLECTED฀IN฀THE฀RESOURCES฀
AVAILABLE฀ ON฀ THE฀ )NTERNET�v��฀ !CCORDINGLY�฀ 6ICNET฀ STAFF฀
MEMBERS฀ DETERMINED฀ TO฀ PLACE฀ A฀ HIGH฀ PRIORITY฀ ON฀ WHAT฀
THEY฀TERMED฀hNEW฀AND฀EMERGINGv฀LINGUISTIC฀COMMUNITIES�฀
4HEY฀CONDUCTED฀AN฀EXTENSIVE฀CONTENT
AND
SYSTEM฀DEVEL

OPMENT฀ EFFORT�฀ HAVING฀ FOUND฀ THAT�฀ FOR฀ SOME฀ LANGUAGES�฀
DIGITAL฀ RESOURCES฀ DID฀ NOT฀ YET฀ EXIST�฀!N฀ EXAMPLE฀ OF฀ THEIR฀
WORK฀ IS฀ THE฀h.AATH฀ONLINEv฀SITE฀ �HTTP���HOME�VICNET�NET฀
�AU�^NAATH�	฀ PRESENTED฀ IN฀ THE฀ SOUTHERN฀ 3UDANESE฀ LAN


GUAGE฀OF฀.UER�฀7ORKING฀CLOSELY฀WITH฀THE฀LANGUAGE฀COM

MUNITY�฀ 6ICNET฀ BUILT฀ THE฀ SITE฀ USING฀ 5NICODE�฀ RATHER฀ THAN฀
NON
STANDARD฀LEGACY฀CODING�฀FOR฀THE฀REASONS฀THAT฀5NICODE฀
SUPPORT฀ IS฀ ALREADY฀ WIDESPREAD�฀ AND฀ THAT฀ NEW฀ FONTS฀ AND฀
TOOLS฀ARE฀BECOMING฀INCREASINGLY฀AVAILABLE���฀

#UNNINGHAM฀ACKNOWLEDGED฀THAT฀MOST฀PUBLIC฀LIBRARIES฀
WOULD฀ NOT฀ HAVE฀ THE฀ RESOURCES฀ TO฀ UNDERTAKE฀ THE฀ SYSTEM

DEVELOPMENT฀ EFFORT�฀ CALLING฀ FOR฀ hA฀ CONTENT฀ INFRASTRUCTURE�฀
INCLUDING฀ 7EB฀ DEVELOPMENT฀ TOOLKITS�v��฀ #OMPUTER
SCI

ENCE฀RESEARCHERS฀AT฀.EW฀:EALAND�S฀5NIVERSITY฀OF฀7AIKATO฀
DREW฀THE฀SAME฀CONCLUSION฀AND฀DEVELOPED฀THE฀'REENSTONE฀
DIGITAL
LIBRARY฀ SOFTWARE���฀ 'REENSTONE฀ IS฀ AN฀ OPEN
SOURCE�฀
FREELY฀ LICENSED฀ SYSTEM฀ THAT฀ PROVIDES฀ hA฀ COLLECTION
BUILD

ING฀@WIZARD�฀THAT฀ALLOWS฀NONPROGRAMMING฀USERS฀TO฀CREATE฀
AND฀ ORGANIZE฀ NEW฀ DIGITAL
LIBRARY฀ COLLECTIONS฀ FROM฀ SOURCE฀
DOCUMENTS�v��฀ 4HE฀ 'REENSTONE฀ SOFTWARE฀ USES฀ 5NICODE�฀
SO฀ hUSERS฀ ARE฀ ABLE฀ TO฀ TRANSLATE฀ THE฀ INTERFACE฀ INTO฀ LOCAL฀
LANGUAGES฀ WITHOUT฀ HAVING฀ TO฀ DELVE฀ INTO฀ THE฀ DETAILED฀
OPERATION฀ OF฀ THE฀ SOFTWAREv��฀ !S฀ AN฀ OPEN
SOURCE฀ SYSTEM�฀
'REENSTONE฀ BENEFITS฀ FROM฀ THE฀ EFFORTS฀ OF฀ ITS฀ USERS�฀ SO฀ THAT฀
MANY฀INTERFACES฀ARE฀NOW฀AVAILABLE฀FOR฀DOWNLOAD�฀ INCLUD

ING฀!RABIC�฀!RMENIAN�฀#ATALAN�฀#HINESE�฀#ROATIAN�฀#ZECH�฀
$UTCH�฀%NGLISH�฀&ARSI�฀&INNISH�฀&RENCH�฀'ALICIAN�฀'EORGIAN�฀
'ERMAN�฀ 'REEK�฀ (EBREW�฀ (INDI�฀ )NDONESIAN�฀ )TALIAN�฀
*APANESE�฀ +ANNADA�฀ +AZAKH�฀ ,ATVIAN�฀ -AORI�฀ 0ORTUGUESE฀
�"RAZIL	�฀0ORTUGUESE฀�0ORTUGAL	�฀2USSIAN�฀3ERBIAN�฀3PANISH�฀
4HAI�฀4URKISH�฀5KRAINIAN�฀6IETNAMESE���฀

4HE฀ )NTERNATIONAL฀ #HILDREN�S฀ $IGITAL฀ ,IBRARY฀ �)#$,	฀
IS฀ A฀ FIVE
YEAR฀ PROJECT฀ OF฀ THE฀ 5NIVERSITY฀ OF฀ -ARYLAND�S฀
(UMAN
#OMPUTER฀ )NTERACTION฀ ,AB�฀ )TS฀ FIRST฀ GOAL฀ IS฀ hTO฀
CREATE฀A฀ COLLECTION฀OF฀MORE฀ THAN฀������฀BOOKS฀ IN฀AT฀ LEAST฀
���฀LANGUAGES฀THAT฀IS฀FREELY฀AVAILABLE฀TO฀CHILDREN�฀TEACHERS�฀
LIBRARIANS�฀ PARENTS�฀ AND฀ SCHOLARS฀ THROUGHOUT฀ THE฀ WORLD฀
VIA฀ THE฀ )NTERNET�v��฀ )#$,฀ IS�฀ IN฀ PART�฀ A฀ RECOGNITION฀ THAT฀
RESOURCE฀ LIMITATIONS฀CONSTRAIN฀COLLECTION฀ACTIVITIES฀AT฀ FREE฀
LIBRARIES฀WORLDWIDE�฀AND฀THE฀PROJECT฀AIMS฀TO฀COUNTERBAL

ANCE฀THE฀INEQUITY฀BY฀OFFERING฀hTHE฀LARGEST฀BOOKMOBILE฀IN฀
HISTORY฀ ;FOR=฀ CHILDREN฀AROUND฀ THE฀WORLD�v��฀4HE฀ SITE฀ CUR

RENTLY฀PROVIDES฀DIRECT฀ACCESS฀TO฀���฀BOOKS฀IN฀TWENTY
ONE฀
LANGUAGES฀ �!RABIC�฀ #ROATIAN�฀ %NGLISH�฀ &ILIPINO�฀ &INNISH�฀
&RENCH�฀'ERMAN�฀(EBREW�฀)TALIAN�฀*APANESE�฀-ACEDONIAN�฀
-AORI�฀ 0ERSIAN�&ARSI�฀ 0ORTUGUESE�฀ 2USSIAN�฀ 3ERBIAN�฀
3HONA�฀ 3PANISH�฀ 3WEDISH�฀ 6IETNAMESE�฀ AND฀ 9IDDISH	�฀
WITH฀ MULTILINGUAL฀ SEARCH฀ AND฀ DISPLAY฀ SUPPORTED฀ BY฀ THE฀
5NICODE฀ CHARACTER฀ SET�฀ )#$,฀ PROVIDES฀ A฀ VERY฀ COMPLETE฀
(ELP฀PAGE฀FOR฀ITS฀USERS฀WITH฀ORIGINAL฀MATERIAL฀AS฀WELL฀AS฀A฀
LINK฀TO฀!LAN฀7OODS�฀5NICODE฀RESOURCES฀PAGE���฀

฀ #ONCLUSIONS

4O฀REVIEW�฀THEN�฀THERE฀ARE฀SUBSTANTIAL฀DIFFERENCES฀AMONG฀
WRITTEN฀ LANGUAGES�฀ AND฀ THESE฀ DIFFERENCES฀ POSE฀ A฀ SIG

NIFICANT฀CHALLENGE฀TO฀THE฀PROJECT฀OF฀INTERNATIONALIZING฀AN฀
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EXISTING฀ LOCAL฀ 7EB฀ SITE�฀ 4HE฀ TWO฀ MAJOR฀ WRITING฀ SYSTEM฀
TYPES�฀ALPHABETIC฀AND฀IDEOGRAPHIC�฀ARE฀OPPOSITES฀IN฀THEIR฀
APPROACH฀TO฀THE฀RELATIONSHIPS฀BETWEEN฀CHARACTERS�฀MEAN

ING�฀AND฀PRONUNCIATION�฀7ITHIN฀THE฀TWO฀TYPES�฀THERE฀ARE฀
VAST฀ DIFFERENCES฀ IN฀ THE฀ AREAS฀ OF฀ DIRECTIONALITY�฀ SORTING�฀
WORD฀DISCRIMINATION�฀AND฀MORE�฀4HERE฀ARE฀COGNITIVE฀DIS

TINCTIONS฀ BETWEEN฀ USERS฀ OF฀ ALPHABETIC฀ AND฀ IDEOGRAPHIC฀
WRITING฀ SYSTEMS฀ THAT฀ ARE฀ LIKELY฀ TO฀ AFFECT฀ THEIR฀ RESPONSE฀
TO฀ SITE฀ NAVIGATION฀ AND฀ IDENTITY฀ ELEMENTS�฀ $ESIGNERS฀
SHOULD฀CONSIDER฀THE฀POTENTIAL฀IMPLICATIONS฀FOR฀BRANDING฀
APPROACHES฀AIMED฀AT฀TARGET฀LANGUAGE฀GROUPS�

4O฀ ADDRESS฀ THE฀ CHALLENGES฀ OF฀ MULTILINGUAL฀ 7EB฀ SITE฀
SERVICE฀ PROVISION�฀ LIBRARY฀ MANAGERS฀ WITHOUT฀ QUALIFIED฀
INTERNAL฀RESOURCES฀MAY฀CHOOSE฀TO฀OUTSOURCE฀THE฀DEVELOP

MENT฀ EFFORT�฀ EITHER฀ BY฀ OBTAINING฀ A฀ 5NICODE
COMPLIANT฀
SOFTWARE฀PACKAGE฀OR฀BY฀ENGAGING฀A฀ TECHNICAL฀CONSULTANT฀
�PAID฀ OR฀ VOLUNTEER	�฀ )N฀ MONITORING฀ THE฀ PROGRESS฀ OF฀ AN฀
INTERNAL฀PROJECT฀OR฀EVALUATING฀THE฀ALTERNATIVES฀OFFERED฀BY฀
EXTERNAL฀SERVICE฀PROVIDERS�฀IT฀MAY฀BE฀USEFUL฀TO฀REFER฀TO฀THE฀
FOLLOWING฀ SUMMARY฀ OF฀ THE฀ PRINCIPAL฀ CONSIDERATIONS฀ FOR฀
SITE
DESIGN฀TEAMS�

฀ ��฀ 4HE฀CHOICE฀OF฀WHICH฀LANGUAGES฀TO฀SUPPORT฀AND฀HOW฀
TO฀ DISPLAY฀ THEIR฀ SELECTION฀ MAY฀ HAVE฀ POLITICAL฀ AND฀
CULTURAL฀ OVERTONES�฀ 4HE฀ TEAM฀ SHOULD฀ EXPLORE฀ THIS฀
POSSIBILITY฀AND฀VALIDATE฀ITS฀DESIGN฀WITH฀USER฀TESTING฀
IF฀AT฀ALL฀POSSIBLE�

฀ ��฀ )T฀ IS฀ NOW฀ PRACTICAL฀ TO฀ PROVIDE฀ DIRECT฀ LINKS฀ TO฀
FONT
DOWNLOAD฀FACILITIES฀FOR฀MANY฀LANGUAGES�฀AND฀
PROJECT฀ TEAMS฀ SHOULD฀ INVESTIGATE฀ THE฀ BEST฀ WAY฀ TO฀
PRESENT฀THESE฀REFERRALS�

฀ ��฀ -ANY฀ TEXT฀ DISPLAY฀ CHARACTERISTICS฀ ARE฀ LANGUAGE

SPECIFIC�฀SO฀THE฀TEAM฀SHOULD฀EMPLOY฀VARIABLE฀STYLE฀
SHEETS฀TO฀PROVIDE฀THE฀APPROPRIATE฀MARKUP�฀-ARKUP฀
ELEMENTS฀ THAT฀ WILL฀ BE฀ KEY฀ INCLUDE฀ DIR�฀ LANG�฀ AND฀
CHARSET�฀

฀ ��฀ 0AGES฀ THAT฀COMBINE฀WRITING฀SYSTEMS฀WITH฀OPPOSING฀
DIRECTIONALITY฀ARE฀BIDIRECTIONAL�฀AS฀ARE฀PAGES฀PROVIDED฀
IN฀WRITING฀SYSTEMS฀WITH฀INTERNAL฀BIDI�฀4HE฀DESIGNERS฀
SHOULD฀USE฀EITHER฀INLINE฀MARKUP฀OR฀5NICODE
฀FORMAT

TING฀SPECIFICATIONS฀TO฀HANDLE฀THIS฀VARIATION�

฀ ��฀ "Y฀ USING฀ 5NICODE�฀ THE฀ TEAM฀ CAN฀ ENSURE฀ THAT฀ THE฀
CHARACTER
ENCODING฀SYSTEM฀USES฀A฀LANGUAGE
APPRO

PRIATE฀SORTING฀KEY฀ FOR฀EACH฀CHARACTER฀SET�฀ALLOWING฀
FOR฀ ACCURATE฀ INFORMATION฀ COLLATION�฀ 5NICODE฀ ALSO฀
PROVIDES฀ CORRECT฀ ENCODING฀ FOR฀ CONTEXTUAL฀ VARIANTS฀
IN฀WRITING฀SYSTEMS฀WHERE฀CHARACTERS฀CHANGE฀SHAPE฀
BASED฀ON฀CONTEXT�

0ROVIDING฀ 7EB฀ SITE฀ CONTENT฀ IN฀ MANY฀ LANGUAGES฀ IS฀
A฀ COMPLEX฀ UNDERTAKING�฀ EVEN฀ WITHOUT฀ CONSIDERING฀ THE฀
SUBSTANTIAL฀ CHALLENGES฀ OF฀ TRANSLATION�฀ 4HERE฀ ARE฀ CLEAR฀
AND฀PRACTICAL฀METHODOLOGIES฀ AVAILABLE฀ FOR฀HANDLING฀ THE฀
COMPLEXITY�฀AND�฀AS฀ THE฀����฀,IBRARY฀OF฀#ONGRESS฀STUDY฀
ON฀ EXPANDING฀ THE฀ -!2#��฀ CHARACTER฀ SET฀ NOTED�฀ hTHE฀

ADOPTION฀OF฀5NICODE฀�฀�฀�฀BRING;S=฀THE฀LIBRARY฀WORLD฀MORE฀
INTO฀ LINE฀ WITH฀ MAINSTREAM฀ COMPUTER฀ DEVELOPMENTS�v��฀
&ORTUNATELY�฀ IT฀ IS฀ LIKELY฀ THAT฀ THE฀ TOOLS฀ AND฀ TECHNIQUES฀
SUPPORTING฀ MULTILINGUAL฀ PRESENTATIONS฀ WILL฀ CONTINUE฀ TO฀
IMPROVE�฀ INASMUCH฀ AS฀ THE฀ 7EB�S฀ GOVERNING฀ BODY�฀ THE฀
7�#�฀IS฀FIRMLY฀COMMITTED฀TO฀A฀7EB฀THAT฀IS฀hUSABLE฀WORLD

WIDE฀IN฀ALL฀LANGUAGES฀AND฀IN฀ALL฀WRITING฀SYSTEMS�v��฀

2EFERENCES฀AND฀.OTES

฀ ��฀ #ENTRAL฀ )NTELLIGENCE฀ !GENCY�฀ h2ANK฀ /RDER�)NTERNET฀
5SERS�v฀ 7ORLD฀ &ACT฀ "OOK฀ �����	�฀ !CCESSED฀ &EB�฀ ���฀ �����฀ WWW฀
�ODCI�GOV�CIA�PUBLICATIONS�FACTBOOK�RANKORDER�����RANK฀
�HTML�฀'LOBAL฀2EACH�฀h'LOBAL฀)NTERNET฀3TATISTICS฀�"Y฀,ANGUAGE	�v฀
�����	�฀ !CCESSED฀ &EB�฀ ���฀ �����฀ WWW�GLREACH�COM�GLOBSTATS�
INDEX�PHP��฀
฀ ��฀ '�฀3TRONG�฀h,IN1ING฀THE฀7ORLD฀TO฀1UEENS�AND฀1UEENS฀TO฀
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&EB�฀���฀�����฀WWW�UNICODE�ORG�GLOSSARY�฀
฀ ��฀ !PPLE฀ #OMPUTER�฀ h&EATURES฀ OF฀ THE฀ 7ORLD�S฀ 7RITING฀ 3YS

TEMS�v฀ IN฀ )NSIDE฀ -ACINTOSH�฀ 4EXT฀ �����	�฀ !CCESSED฀ &EB�฀ ���฀
�����฀ HTTP���DEVELOPER�APPLE�COM�DOCUMENTATION�MAC�4EXT�฀
4EXT
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฀ ��฀฀ 0ULGRAM�฀h4HE฀4YPOLOGIES฀OF฀7RITING฀3YSTEMS�v
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฀ ���฀ *�฀ &ELICI�฀ h5NICODE�฀ 4HE฀ 1UIET฀ 2EVOLUTION�v฀ 4HE฀ 3EYBOLD฀
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฀ ���฀ 2�฀)SHIDA�฀h7HAT฀9OU฀.EED฀TO฀+NOW฀ABOUT฀THE฀"IDI฀!LGO
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