
$ESIGN#ONSIDERATIONSFOR
-ULTILINGUAL7EB3ITES

4HEMOSTPOWERFULMARKETING�SERVICE�ANDINFORMATION
DISTRIBUTIONTOOLA LIBRARYHASTODAYIS ITS7EBSITE�BUT
PROVIDING 7EB CONTENT IN MANY LANGUAGES IS COMPLEX�
"EFOREALLOCATINGSCARCETECHNICALANDFINANCIALRESOURCES�
IT IS VALUABLE TO LEARN ABOUT WRITING SYSTEMS� TYPES OF
WRITING� HOW COMPUTERS RENDER AND REPRESENT WRITING
SYSTEMS�ANDTOSTUDYPOTENTIALPROBLEMAREASANDTHEIR
POSSIBLE SOLUTIONS� 4HE ACCEPTED 7EB STANDARD FOR PRE
SENTING LANGUAGES IS5NICODEANDA FULLUNDERSTANDING
OFITSHISTORYANDTHECODINGTOOLSITPROVIDESISESSENTIAL
TO MAKING APPROPRIATE DECISIONS FOR SPECIFIC MULTILIN
GUAL AND INTERNATIONALIZATION PROJECTS� !CTUAL CODING
EXAMPLES�ASWELLASASAMPLINGOFEXISTINGMULTILINGUAL
LIBRARYSERVICES�ALSOSERVETOILLUMINATETHEPATHOFIMPLE
MENTATION�

HEMOSTPOWERFULMARKETING�CUSTOMERSERVICE�AND
INFORMATIONDISTRIBUTION TOOL A LIBRARY HAS TODAY
IS ITS 7EB SITE� 0ROVIDING DYNAMIC� COSTEFFECTIVE

SERVICEDELIVERY�ALONGWITHTWENTYFOURHOURAVAILABILITY�
7EB SITES ARE FAST SURPASSING ANY OTHER FORM OF WIDE
SPREADINFORMATIONDELIVERYANDEXCHANGE�ESPECIALLYAS
)NTERNET ACCESS APPROACHES UBIQUITY� 5NLIKE OTHER TYPES
OFMASSMEDIA�7EBSITESAREINSTANTLYANDAUTOMATICALLY
AVAILABLEINEVERYCOUNTRY�AND7EBDESIGNERSCAN�WITH
SOME BASIC KNOWLEDGE OF (YPERTEXT -ARKUP ,ANGUAGE
�(4-,	� PRESENT SITES TO VIRTUALLY ANY )NTERNET USER IN
ANYLANGUAGE�

4HIS EASE OF DISTRIBUTION BELIES SOMEWHAT THE REAL
CHALLENGES INHERENT IN PLANNING FOR AN INTERCULTURAL�
MULTILINGUAL REACH� 2ECENT RESEARCH EFFORTS SHOW THAT
THE5NITED3TATESNOWREPRESENTSONLY��PERCENTOF THE
WORLD�S )NTERNET USERS AND THAT %NGLISH IS THE FIRST LAN
GUAGEOFONLY��PERCENTOFTHEWORLD�SUSERS��-OREOVER�
MANYACADEMICANDPUBLICLIBRARIESSERVEANINCREASINGLY
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
OTHERTHAN%NGLISHATHOME�v�4HISKNOWLEDGECONSTITUTES
AMANDATENOTONLYTOINTERNATIONALIZEONE�S7EBSITETO
EXTENDITSREACHTONON%NGLISHSPEAKINGPEOPLE�BUTALSO
TO DO SO WITH CARE� IN ORDER TO ENSURE TRUE COMMUNICA
TIONANDEXCELLENTSERVICEFORALLCUSTOMERS�REGARDLESSOF
COUNTRYOFORIGIN�

*AKOB .IELSEN� A LEADING 7EBUSABILITY EXPERT� HAS
PROPOSED THREE PRINCIPAL AREAS FOR INVESTIGATION BY
DESIGNERSCONVERTINGAPREEXISTINGLOCALSITETOONEWITH
ANINTERNATIONALSCOPE�NAVIGATIONANDLAYOUT�LANGUAGE
HANDLING�ANDREGIONALCONTENTVARIATION��7HILENAVIGA
TIONANDCONTENTARECRITICALCOMPONENTS�THEFOCUSHERE

WILLBEONWRITTENLANGUAGE�ITSINTRINSICCHARACTERISTICS�
ANDTHEIRIMPLICATIONSFOR7EBSITEDESIGN�

"EFORE ALLOCATING SCARCE TECHNICAL AND FINANCIAL
RESOURCES� IT IS IMPORTANT TO GAIN A FULLER SENSE OF THE
TOPIC OF 7EB SITE INTERNATIONALIZATION� &OR EFFECTIVE
TRANSLATIONOF7EBSITECONTENTINTOOTHERLANGUAGES�ITIS
VALUABLETOLEARNABOUTDIFFERENTWRITINGSYSTEMS�TYPES
OF WRITING� HOW COMPUTERS RENDER AND REPRESENT WRIT
INGSYSTEMS�AND TO STUDYPOTENTIALPROBLEMAREASAND
THEIRPOSSIBLESOLUTIONSIN7EBSITEINTERNATIONALIZATION�
3CHOLARSINFIELDSASVARIEDASMARKETING�ANTHROPOLOGY�
AND PSYCHOLOGY HAVE PRODUCED A WEALTH OF INFORMA
TIONABOUTWRITINGANDASUMMARYOFTHEIROBSERVATIONS
CONTRIBUTESAVARIETYOF INSIGHTS THATAREUSEFUL TO7EB
DESIGNERS� 4HE ACCEPTED STANDARD FOR PRESENTING LAN
GUAGESONA7EBSITEIS5NICODE�ANDAFULLUNDERSTAND
INGOF5NICODEHISTORYANDTHECODINGTOOLSITPROVIDES
TO DEVELOPERS IS ESSENTIAL TO MAKING APPROPRIATE DECI
SIONS FOR SPECIFIC MULTILINGUAL AND INTERNATIONALIZA
TIONPROJECTS�!CTUAL CODINGEXAMPLES�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�

 7RITING3YSTEMS$EFINED

)NTHE"LACKWELL%NCYCLOPEDIAOF7RITING3YSTEMS�#OULMAS
DEFINEDAWRITINGSYSTEMAS�

! SET OF VISIBLE OR TACTILE SIGNS USED TO REPRESENT UNITS
OF LANGUAGE IN A SYSTEMATIC WAY� WITH THE PURPOSE OF
RECORDINGMESSAGESWHICHCANBECITEDBYEVERYONEWHO
KNOWSTHELANGUAGEINQUESTIONANDTHERULESBYVIRTUE
OFWHICHITSUNITSAREENCODEDINTHEWRITINGSYSTEM��

4HAT IS� SIGNS AND SYMBOLS ARE THE WRITING SYSTEM
ITSELF�WITHTHELANGUAGE�SRULESBEINGAPPLIED�ANDSUP
PLIED	BYTHEREADER�.OTETHATTHISDESCRIPTIONISINCLUSIVE
OF NONGRAPHIC SYSTEMS SUCH AS "RAILLE� 7RITING TWENTY
YEARSEARLIER�0ULGRAMWASCONSIDERABLYMORERESTRICTIVE�
BUT SIMILARLY SIGNORIENTED� REDUCING WRITING TO hVISIBLE
MARKSTHATEVOKEORRECALLLINGUISTICPERFORMANCE�v�

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

*OAN3TARR

*OAN 3TARR �JOANSTARR EARTHLINK�NET	 IS A 3ENIOR 0ROJECT
#ONSULTANT IN THE )NFORMATION AND 4ECHNOLOGY 3ERVICES
$EPARTMENTATTHE&EDERAL2ESERVE"ANKOF3AN&RANCISCO�4HE
VIEWSHEREINEXPRESSEDARETHOSEOFTHEAUTHORANDNOTNECES
SARILY THOSEOF THE&EDERAL2ESERVE"ANKOF3AN&RANCISCOOR
ANYFEDERALENTITY�
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SCRIPTS TOWRITEAPARTICULAR LANGUAGE�v�7RITING� THEN� IS
ANABSTRACTIONOFLOGIC�WITHTHEVISIBLESYMBOLSSWAPPED
INANDOUTOFUSEACCORDINGTOPRECISERULES�4HISCLEARLY
LAYS THE GROUNDWORK FOR THE TREATMENT OF WRITING AS
A FRAMEWORK OF PROGRAMMABLE CODES AND ALGORITHMS�
7HILE ATTRACTIVE FROM A PRACTICAL PERSPECTIVE� A PURELY
RULEBASED 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
EFFORTSMERITSPECIALATTENTION�

! COMPLETE DEFINITION OF A WRITING SYSTEM� THEN�
REQUIREShASETOFCHARACTERSANDTHEBASICRULESFORTHEIR
USEINCREATINGAVISUALDEPICTIONOFLANGUAGE�v�/NLYWITH
BOTHPERSPECTIVESISITPOSSIBLETOENSURETHESEMANTICAND
PHONETIC INTEGRITY OF MESSAGES THE SYSTEM ENCODES� !S
#OULMASNOTED�RECORDINGANDRETRIEVINGMESSAGESARETHE
FUNDAMENTALPURPOSESOFWRITING��

 -AJOR7RITING3YSTEM4YPES

3CHOLARSANDSTUDENTSOF THEWORLD�SWRITTEN LANGUAGES
HAVEPROPOSEDAGREATVARIETYOFCATEGORIZATIONSFORWRIT
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
ALLOWANCESFORWRITINGSYSTEMSCOMPOSEDFORPEDAGOGI
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
ONLYTWOHIGHLEVELGROUPINGS�CENEMIC�SENSEDISCRIMI
NATIVE	�ANDPLEREMIC�SENSEDETERMINATIVE	���

4HE#OULMASDIVISIONISCLEAREST�THOUGHMOREFAMILIAR
TERMINOLOGY�ALPHABETICANDIDEOGRAPHIC�WOULDBEHELP
FUL� 4HE KEY DISTINCTION BETWEEN THESE TWO GROUPINGS IS
THEIR RESPECTIVE APPROACHES TO THE RELATIONSHIPS BETWEEN
SENSE�SHAPE�ANDSOUND�!LPHABETICSYSTEMSUSEMEANING
LESS SHAPES� CALLED GRAPHEMES OR� LESS FORMALLY� LETTERS� TO
CORRESPONDTOTHESOUNDSOFSPEECH�PHONEMES	THATINTURN
COMBINEINTOMEANINGFULWORDS�3OMEALPHABETICSYSTEMS
INCLUDEONLYCONSONANTS�SUCHAS(EBREWAND!RABIC�WHILE
OTHERSPROVIDEREPRESENTATIONSFORVOWELSANDCONSONANTS�
LIKE#YRILLIC�'REEK�AND THENUMEROUS2OMANBASEDSYS
TEMS �INCLUDING %NGLISH	� 3TILL OTHER ALPHABETS USE SINGLE
SYMBOLS TO CORRESPONDWITHWHOLE SYLLABLES�%XAMPLESOF
SYLLABICALPHABETSINCLUDE!MHARIC�THENATIONALLANGUAGE
OF%THIOPIA�ASWELLAS,IMBU�A4IBETO"URMANSCRIPT�

!LPHABETS VARY GREATLY IN THE CLOSENESS OF THE LETTER
TOSOUND CORRESPONDENCE� WITH SOME WRITING SYSTEMS

PROVIDING AN ALMOST ONETOONE RELATIONSHIP� EXAMPLES
INCLUDE 3PANISH� &INNISH� AND 3ERBO#ROATIAN� �� -ORE
OFTEN� THE SYSTEMS RETAIN SOME DEGREE OF ETYMOLOGICAL
SPELLING� AS WITH %NGLISH� !NOTHER DISTINCTION AMONG
ALPHABETSRELATES TO THEIRDERIVATION�h2OMANALPHABETSv
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 TWENTYSIX
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
WRITINGSYSTEMSIMPOSEDUPONPREVIOUSLYUNWRITTENLAN
GUAGES�SUCHAS#HEROKEE�ARETYPICALLY2OMANALPHABET
BASED�#OMPUTER INDUSTRY TRADE JOURNALS SOMETIMESUSE
THEUNCAPITALIZEDTERMhROMANALPHABETvTOREPRESENTALL
ALPHABETS�ALTHOUGHTHISISNOTSTRICTLYACCURATE�!SNOTED
ABOVE�NON2OMANALPHABETS INCLUDESUCHMAJORGROUP
INGSAS!RABICAND#YRILLICWRITING�

4HREEFOURTHSOFTHEWORLD�SLANGUAGESEMPLOYALPHA
BETIC SYSTEMS��� 4HESE SYSTEMS ARE NOTABLY EFFICIENT IN
TERMS OF THE NUMBER OF ELEMENTS REQUIRED TO REPRESENT
THELANGUAGE�SVOCABULARY�!LPHABETSTYPICALLYCONSISTOF
BETWEENTWOANDFIVEDOZENELEMENTSANDARE�THEREFORE�
CONSIDEREDTOHAVESMALLCHARACTERSETS�)DEOGRAPHICSYS
TEMS�ON THEOTHERHAND�ARE INHERENTLYOPENENDEDAND
QUITE LARGE�ALTHOUGH THEREAREUNDOUBTEDLY SOME LIMITS
TO THE HUMAN CAPACITY FOR MEMORIZATION��� #HINESE� FOR
EXAMPLE�CONTAINSANESTIMATED���MILLIONIDEOGRAMS� IF
THECOUNTINCLUDESALLETHNICLANGUAGEMINORITIES���

)DEOGRAPHIC SYSTEMS USE MEANINGFUL SHAPES� CALLED
LOGOGRAMS OR IDEOGRAMS� TO CORRESPOND TO MEANINGFUL
WORDS OR PHRASES� 4HUS� IDEOGRAPHIC SYSTEMS ALONE DO
NOTPROVIDEANYPRONUNCIATIONCLUESTOTHEREADER�3OME
IDEOGRAPHICSYSTEMSOPERATEALONGSIDESEPARATEPHONETIC
BASED SYLLABIC SYSTEMS� !N EXAMPLE OF THIS IS *APANESE
KANJI� COUPLED WITH HIRAGANA AND KATAKANA��� #ERTAINLY
THEMOSTCOMMONIDEOGRAPHICSYSTEMSARE#HINESEHANZI�
*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
IN2OMANNUMERIC SCRIPTS�&OREXAMPLE�WHENA TEACHER
PLACES TWO NUMBERS� ONE OVER THE OTHER� WITH A LINE
BETWEEN THEM� THIS CONVEYS MATHEMATICAL INFORMATION
TO THE STUDENT�,IKEWISE�WHEN THEMATHEMATICIANSHIFTS
A NUMBER UPWARD� SHRINKING IT� TO REPRESENT SQUARED OR
CUBEDNUMBERS�THISIMPARTSAMEANINGFULCONCEPTRATHER
THANASOUND���

2ESEARCH IN THE FIELDS OF MARKETING AND PSYCHOLOGY
HASINDICATEDTHATTHECOGNITIVEDIFFERENCESBETWEENUSERS
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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VISUALANDAUDITORYCUESANDHAVEFOUNDAMPLEEVIDENCE
TOSUGGESTTHATSPEAKERSOFIDEOGRAPHICLANGUAGESAREMOST
STRONGLYINFLUENCEDBYVISUALCUESININFORMATION�WHEREAS
SPEAKERSOFALPHABETICLANGUAGESRESPONDMOSTTOAUDIBLE
CUES��� 4HIS HAS SIGNIFICANT IMPLICATIONS FOR MULTILINGUAL
INFORMATION ARCHITECTURE� INASMUCH AS DESIGNERS OFTEN
ESTABLISHSITEIDENTITYANDNAVIGATIONALELEMENTSWITHSEN
SORYCUESOFONETYPEORANOTHER�

4WOADDITIONALCHARACTERISTICSOFWRITINGSYSTEMSHAVE
IMPLICATIONS FOR THE INFORMATION ARCHITECTURE OF MULTILIN
GUAL SITES� DIRECTIONALITY AND CONTEXTUALITY� $IRECTIONALITY
REFERSTOTHENORMALORIENTATIONOFTHESCRIPT�)NSTRICTTERMS�
ALL CONTEMPORARY WRITING SYSTEMS ARE INTERNALLY UNIDIREC
TIONAL�THATIS�THEYAREPRESENTEDANDREADINONEDIRECTION
ONLY�(OWEVER�INSOMECASES�THENUMERICWRITINGSYSTEM
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
RIGHTTOLEFT PATTERN FOR TEXT AND A LEFTTORIGHT 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
WITHRIGHTTOLEFT�ASIN#*+���,INGUISTSFINDINCIDENCESOF
INTERNAL TEXTUALBIDI� THAT IS� A SCRIPT THATALTERNATES LINES
OFRIGHTTOLEFTWITHTHOSEOFLEFTTORIGHT�ONLYINANTIQUITY�
FOR EXAMPLE� IN THE ANCIENT 'REEK BOUSTROPHEDON WRIT
ING���)NTHEMULTILINGUALENVIRONMENTOFTHE)NTERNET�BIDI
REFERS ADDITIONALLY TO SECTIONS OF TEXT THAT COMBINE WRIT
INGSYSTEMSWITHCONFLICTINGDIRECTIONS��� )NOTHERWORDS�
DESIGNERSMUSTTREATPAGESTHATPRESENT(EBREWTEXTWITH
%NGLISHTERMSINSERTEDASBIDI�

#ONTEXTUALITY REFERS TOANASPECTOF 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
DISPLAYFORMSEXISTFORTHESTANDALONE�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 FROMINITIAL TOMEDIALPLACEMENT�ASWELL
ASINLIGATURES�WHICHOCCURWHENTHESCRIPTCOMBINESTWO
ORMORELETTERSINTOAUNIT�,IGATURESARERELATIVELYUNCOM
MON IN CONTEMPORARY %NGLISH WRITING� BUT THEY REMAIN A
STYLISTICCHOICE���

&INALLY� IN APPROACHING THE INTERNATIONALIZATION OF A
7EB SITE� IT IS IMPORTANT TO RESPECT THAT� FOR GOOD OR ILL�
PEOPLEHAVELINKEDBOTHALPHABETICANDIDEOGRAPHICWRIT
ING SYSTEMS TO THEIR ETHNIC� RACIAL� OR NATIONAL IDENTITY� )N
THEEARLYTWENTIETHCENTURY�FOREXAMPLE�7ESTERNSCHOLARS
ROUTINELYPORTRAYEDNON2OMANWRITINGSYSTEMSASCULTUR
ALLYINFERIORANDCONSIDEREDTHEALPHABETTOBEEVIDENCEOF
hMAN�SEMERGENCEFROMHISPRIMITIVEBARBARISM�v��$URING
THISSAMEPERIOD�-USTAFA+AMAL�KNOWNNOWAS!TATàRK�
INTRODUCED A LANGUAGEREFORM 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�
ASAMECHANISMFORMODERNIZATION���)NRECENTYEARS�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�IFSO�WHETHERORNOTTHISISDESIRABLE���3ITEDESIGNERS
SHOULD EXPLORE THESE ISSUES WHEN PLANNING FOR THE SELEC
TIONANDDISPLAYOFLANGUAGEOPTIONSTOAVOIDUNINTENDED
POLITICALORCULTURALOVERTONES���

 7RITING3YSTEMSAS
#OMPUTERIZED$ATA

4HE DISCUSSION OF HOW COMPUTERS HANDLE DIFFERENT WRIT
INGSYSTEMSBEGINSATTHEMOSTBASICLEVEL�&UNDAMENTALLY�
COMPUTERS MANIPULATE AND STORE TEXT �AND ALL OTHER DATA	
AS BINARY NUMBER CODES GOVERNED BY ALGORITHMS� OR PRO
CESSINGRULES�!COMPUTEROPERATINGSYSTEMMUSTSUPPORT
ANARRAYOF SUCHALGORITHMSANDCODES� 4HE SUMOF THESE
ALGORITHMSANDCODES ISA COMPUTER�S SCRIPTMANAGEMENT
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���4HESEEARLY SYSTEMSUTILIZEDONLY SIXBINARY
PAIRS�ORBITS�ALLOWINGFORSIXTYFOURDISTINCTVALUES�4OTHE
CONTEMPORARY EYE� THE RESULTING DISPLAYS WOULD APPEAR
TOBEVERY LIMITEDEVENFOR%NGLISH�BECAUSETHEYOMITTED
LOWERCASELETTERSANDMANYPUNCTUATIONMARKS�

!S THEPRICEOFMEMORYDECLINEDAND THEDEMAND FOR
BETTER TEXT SUPPORT ROSE� SOFTWARE VENDORS EXTENDED THE
CHARACTERCODE SIZE TO EIGHT BITS� PROVIDING FOR A POSSIBLE
���DIFFERENTVALUES�4HECOMPUTER INDUSTRY REFERS TO THIS
BITGROUPSIZEASABYTE���4HECHARACTERSETSYSTEMSDEVEL
OPED TO ENCODE CHARACTERS USING ONE BYTE ARE KNOWN AS
SINGLEBYTE�OR�BIT	SYSTEMS�4HE!MERICAN3TANDARD#ODE
FOR )NFORMATION )NTERCHANGE �!3#))	 ISA SINGLEBYTE CHAR
ACTER SET AND IT ACCOMMODATES ��� CHARACTERS AND MARKS
USINGALLBUTONEOF THEPOSSIBLECOMBINATIONS���3OFTWARE
FIRMS HAVE DEVELOPED OTHER� MORE COMPLEX SINGLEBYTE
CHARACTERSETSTOSUPPORTBIDIANDCONTEXTUALALPHABETSBY
USINGASECOND�BIThEXTENSION�v��

)N ORDER TO SUPPORT LARGE CHARACTER SETS SUCH AS #*+�
VENDORS DEVELOPED COMPETING DOUBLEBYTE �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���!DOUBLEBYTESTANDARDHAS
APPROXIMATELY SIXTYFIVE THOUSAND UNIQUE CODING COM
BINATIONS AVAILABLE� :HANG AND :ENG FURTHER FOUND THAT
MULTIPLECHARACTERSETSTANDARDSHAVESEVERELYHAMPERED
#*+ INFORMATION EXCHANGE� AS ANY GIVEN CHARACTER MAY
HAVEMULTIPLEENCODINGS�
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)NANATTEMPTTOPRESERVECOMPATIBILITYWITH!3#))�S
SINGLEBYTE CHARACTER SET� WHILE PROVIDING THE EXTENDED
CAPACITYOF��BITS�DEVELOPERSHAVEALSOCREATEDANUMBER
OF LARGE CHARACTER SETS USING A VARIABLE BYTE SIZE� 4HESE
SOCALLEDMULTIBYTECHARACTERSETSHAVEONEANDTWOBYTE
CHARACTERS� AND THEY ARE BOTH THE PREDECESSORS TO AND
PRINCIPLE COMPETITORS OF 5NICODE���!S WITH THE DOUBLE
BYTESTANDARDS�RESOURCESENCODEDUSINGCOMPETINGMUL
TIBYTECHARACTERSETSARENOTABLETOEXCHANGEINFORMATION
WITHOUTCOSTLYMODIFICATIONS�

)NALLOF THEAFOREMENTIONEDCHARACTERSETS� THEREHAS
BEEN NO MENTION OF THE SPECIFIC PRESENTATION OF TEXT ON
THE SCREEN OR PAGE� 4HIS IS BECAUSE CHARACTERSET ENCOD
INGSAREAPPLICABLETOCHARACTERS�NOTGLYPHS�!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
CHOICESSUCHASWHETHERITHASONEORTWOSTOREYS�THATIS�
WHETHERORNOTTHELETTERHASACURVEDLINEOVERTHELOWER
LOOPORBOWL�

#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
MATHEMATICALSETSOFPOINTS THATARE THENCONVERTED INTO
GRAPHIC ELEMENTS FOR DISPLAY� &ONTS ARE ASSOCIATED WITH
SPECIFIC CHARACTER SETS AND HAVE PROPERTIES SUCH AS SIZE�
ORIENTATION�WEIGHT� ANDWHETHERORNOT THE LETTERSHAVE
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
ABILITYOFTHESITE�SCONTENT�4HUS�ITISSIGNIFICANTTHATTHE
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 LOWCOST FONT SETS BECOMING
AVAILABLE FOR MANY LANGUAGES� SO IT IS NOW PRACTICAL TO
PROVIDEREFERRINGLINKSFORUSERSOFWRITINGSYSTEMSWITH
SIGNIFICANTONLINEREPRESENTATION���

!NOTHERCHALLENGEFORMULTILINGUAL7EBPAGEDESIGN
AND LAYOUT IS ARRANGING LISTS IN A SORTABLE ORDER� 4HIS IS
DUE TO THE WIDELY VARIED COLLATION PATTERNS OF CHARACTER
SETS�7ITHINTHE2OMANALPHABETS�FOREXAMPLE�TOACHIEVE
ALPHABETICALORDER�ONEMUSTRESOLVEISSUESREGARDINGTHE
ORDERINGOFMIXEDCASETEXT�LETTERSWITHDIACRITICALMARKS�
LIGATURES�ANDSOON��� )NADDITION� THENEWLYROMANIZED
SYSTEMS�SUCHAS4URKISH�MAYUSEONLYAPORTIONOF THE
2OMANCHARACTERSET�WHICHRAISESTHEQUESTIONOFHOWTO
ORDER THE OMITTED ELEMENTS WHEN A PAGE INCLUDES NON
4URKISH2OMANTEXT���

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 LANGUAGESPECIFIC CHAR
ACTERS�#HINESE READERSEXPECT SORTINGBY THENUMBEROF
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
ESTABLISHASORTINGKEYFOREACHCHARACTERSETANDINCLUDE
ALGORITHMSTHATCALCULATETHEPROPERCHARACTERWEIGHTSFOR
THATSET�5NICODEHASSUCHAFEATURE���

4WOFINALPAGELAYOUTISSUESREMAIN�JUSTIFICATIONAND
LINEBREAKING�*USTIFICATIONISAVARIETYOFTEXTALIGNMENTIN
WHICHLINESOFTEXTAREFORCEDTOFILLANEXACTLINEWIDTH�)N
2OMANTEXT�SCRIPTSCANACHIEVETHISINONEOFTWOWAYS�
BY COMPRESSING OR EXPANDING THE SPACE BETWEEN WORDS
�TRACKING	 OR BY COMPRESSING OR EXPANDING THE SPACE
BETWEEN LETTERS WITHIN WORDS �KERNING	� )DEOGRAPHIC
WRITINGSYSTEMSTYPICALLYDONOTHAVEACONCEPTOFSPACE
BETWEEN WORDS� SO SCRIPTS ACHIEVE JUSTIFICATION STRICTLY
BYCHANGINGTHEINTERCHARACTERSPACING�4HE!RABICWRIT
INGSYSTEMPRESENTSASPECIALSITUATIONBECAUSEITSLETTERS
MAYBEEXTENDEDTOJUSTIFYALINE���4HEREFORE�THE!RABIC
CHARACTER SETS MUST INCLUDE AN EXTENDINGBAR CHARACTER�
CALLED A KASHIDA� )NTERESTINGLY� TYPE STYLISTS CONSIDER THE
KASHIDA ELEMENT A REFLECTION OF THE CALLIGRAPHIC HERITAGE
OF!RABICTEXTS���

!SWITHJUSTIFICATION�LINEBREAKSRELATETOTHEBOUND
ARIESBETWEENWORDS�PHRASES�ANDSENTENCES�ANDDIFFER
ENT CHARACTER SETSHANDLE THESEDIFFERENTLY� *APANESEAND
#HINESE WRITING SYSTEMS ALLOW LINE BREAKS BETWEEN ANY
CHARACTERS�BUTCERTAIN*APANESECHARACTERS�KINSOKU	MAY
NOTBEGINORENDALINE���2OMANSYSTEMSALLOWFORWORD
HYPHENATION� BUT THE RULES GOVERNING HYPHENATION VARY
BY LANGUAGE� )N A 7ORLD 7IDE 7EB #ONSORTIUM �7�#	
TECHNICALNOTE�$àRSTPROPOSEDTHATDESIGNERSHANDLELINE
BREAKSASWELLASLETTERANDWORDSPACINGISSUESBYUSING
E8TENSIBLE -ARKUP ,ANGUAGE �8-,	 SYNTAX� LINKING TO
EXTERNALSTYLEFILES���

 4HE5NICODE!PPROACH

"Y THE EARLY ����S� A COMPELLING ARGUMENT EXISTED FOR
A SINGLE� ALLENCOMPASSING CHARACTERENCODING SCHEME�
)NFORMATIONEXCHANGE REQUIREMENTS� SOFTWAREMARKET
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�INPART�BY5�3�SOFTWARE
COMPANIES���4OACHIEVEAUNIFIEDSTANDARD�THEORGANIZA
TIONS AGREED TO SYNCHRONIZE THEIR RESPECTIVE CHARACTER
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ENCODINGSTANDARDS�ANDTHERESULTISCOMMONLYREFERRED
TOAS5NICODE�

3IMPLY STATED� 5NICODE IS THE hUNIVERSAL CHARACTER
ENCODING SYSTEM� A SCHEME THAT ASSIGNS STANDARD NUM
BERS�CALLED CODE POINTS�TO CHARACTERS AND SYMBOLS
ACROSSALLLANGUAGES�v��)NADDITIONTOTHEGLOBALSTANDARD
CHARACTERCODES�5NICODEPROVIDESALGORITHMSTOHANDLEALL
ALPHABETICWRITINGSYSTEMSANDLARGESUBSETSOFTHEMAJOR
IDEOGRAPHIC SYSTEMS� ALONG WITH THEIR SPECIFIC REQUIRE
MENTSFORBIDI�SORTORDERING�ANDCONTEXTUALITY�4HE7�#
HASUNEQUIVOCALLYENDORSED5NICODEhASTHEBASEOFTHE
ARCHITECTUREOFTHE7EB�v��4HE5NICODE#ONSORTIUMHAS
EXPANDEDTHEORIGINALDOUBLEBYTESCHEMETOFOURBYTES�
OR��BITS�ALLOWINGFORMORETHAN�MILLIONPOSSIBLECODE
POINTS�ORGANIZEDINSOCALLEDhPLANES�v3OMEPLANESARE
PRESENTLYUNUSED�ANDSOMEAREDELIBERATELYRESERVEDFOR
PRIVATEORLOCALUSE���

5NICODEISCRITICALLYIMPORTANTFORANUMBEROFSTAKE
HOLDERS� &IRST� IT HAS ALREADY EMPOWERED A WORLDWIDE
MARKET IN SOFTWARE MANUFACTURE� WHICH IS� OF COURSE�
WHY VENDORS LIKE -ICROSOFT� !PPLE� (EWLETT0ACKARD�
)"-� AND /RACLE ARE MEMBERS OF THE CONSORTIUM��� /F
GREATEST INTEREST TO THE INFORMATION PROFESSION AND THE
INTERNATIONAL )NTERNETUSER BASE� HOWEVER� IS 5NICODE�S
IMPLICITPROMISEOFEASYINFORMATIONEXCHANGEANDREAL�
MULTINATIONAL� MULTILINGUAL RESOURCE SHARING� 5NICODE
PROVIDESSOLUTIONSTOTHEPROBLEMSOFCONFLICTINGNATIONAL
AND PROPRIETARY ENCODING SCHEMES AND ADDRESSES THE
MAJORGAPS INSUPPORT FORUNCOMMONWRITINGSYSTEMS�
)NTHE7�#�SWORDS�h5NICODEISTHEHUBFORCONVERSION
BETWEEN DIFFERENT CHARACTER ENCODINGS� MAKING SURE
DATA CAN BE HANDLED IN A UNIFORM WAY AND DISPLAYED�
SEARCHED�SORTED�ANDMANIPULATEDWITHOUTFEAROFDATA
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 THECOMMONCHARACTERS IN#*+SYSTEMS
ASASINGLESETOFENCODINGS���4HEPROBLEMISTHATTHEINDI
VIDUALIDEOGRAMS�WHILEAPPEARINGIDENTICAL�HAVEDIFFER
ENT MEANINGS IN THE DIFFERENT LANGUAGES� *APANESE CRITIC
3AKAMURA+ENHASBEENVOCALINHISACCUSATIONSTHAThTHE
CODEWASDEVELOPEDBYPEOPLEFROMNONKANJICOUNTRIES
� � �WITHOUTANYREALUNDERSTANDINGOFTHECOMPATIBILITY
NEEDSOFTHESEPARATE;KANJI=COUNTRIES�v��4HEREFORE�ANY
7EBPAGEUSINGTHE#*+CHARACTERSETMUSTCLEARLYESTAB
LISHTHELANGUAGECONTEXT�

 )MPLICATIONSFOR#ODING

2ECALL THAT h4HE MAJOR THING THE ;5NICODE= STANDARD
DOES NOT DEFINE IS THE ACTUAL RENDERING OF THE CHARACTER
IMAGE�v��4HISPUTSTHERESPONSIBILITYFORTEXTPRESENTATION

SQUARELY UPON THE PAGE DESIGNER� !DDRESSING THE CHAL
LENGESOFCODINGANDDESIGNINGFOR7EBPAGESTHATMAY
APPEARINMULTIPLELANGUAGES�.IELSENOFFEREDTHISADVICE�
hREMEMBER � � � NOT TO OVERDESIGN TO THE EXTENT THAT THE
PAGEWILLNOTWORKIFSOMEWORDSAREPUSHEDAROUNDOR
IFSOMETABLECELLSBECOMEALITTLEWIDER�v��!NALTERNATIVE
APPROACH IS TO DESIGN STYLE SHEETS FOR SPECIFICLANGUAGE
CHARACTERSETSANDTHEN�BASEDONTHELANGUAGE�PROGRAM
MATICALLYALTERNATETHEMARKUPINSTRUCTIONS�

4HEMOSTCOMMONSTRATEGIESFORSTORINGANDMANIPU
LATINGLANGUAGEINFORMATIONINCLUDEMAKINGUSEOF�META�
TAGS IN (4-, DOCUMENT HEADERS AND UTILIZING THE LANG
ATTRIBUTE�AVAILABLEINVIRTUALLYALL(4-,ELEMENTS�

#ODING-ETA4AGS

-ETATAGSAREPLACEDWITHINTHE�HEAD�TAGSATTHEBEGIN
NINGOF(4-,DOCUMENTSINORDERTOESTABLISHINFORMA
TIONABOUTTHATDOCUMENT���4HEHEADSECTIONCANINCLUDE
ANY NUMBER OF META ELEMENTS INSIDE� 7ITHIN A �META�
ELEMENT�THENAMEANDHTTPEQUIVATTRIBUTESIDENTIFYTHE
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 HTTPEQUIV ATTRIBUTE ALSO
SERVESTOPASSINFORMATIONTOHTTPRESPONSEHEADERS���4HE
EXAMPLESHEREUSETHEHTTPEQUIVATTRIBUTE�

"Y DEFAULT� (4-, DOCUMENTS HAVE A CONTENTTYPE
WITHTHEVALUEOFTEXT�HTML�4OSPECIFYACHARACTERSET�THE
DEVELOPERSIMPLYEXTENDS THECONTENTTYPEVALUEWITHA
CHARACTERSETSTATEMENT�ASFOLLOWS�

�METAHTTPEQUIV�hCONTENTTYPEvCONTENT�hTEXT�HTML�
CHARSET�54&�v�

4HIS INSTRUCTS THEBROWSERTODECODECONTENTAS�BIT
5NICODE�4EXINAND3AVOURELHAVESUGGESTEDTHATDESIGN
ERSPLACETHECHARSETENCODINGASEARLYINTHEDOCUMENTAS
POSSIBLE�BECAUSEUNTILTHEBROWSERPARSESTHISSTATEMENT�
hTHEDOCUMENT�SENCODINGISUNKNOWN�v��

4OSPECIFYALANGUAGE�THEVALUEOFTHEHTTPEQUIVOR
NAMEATTRIBUTE IShCONTENTLANGUAGE�vAND THEVALUEOF
THECONTENTATTRIBUTEISALANGUAGECODE�)NA����TUTO
RIAL� 9ERGEAU AND $àRST EXPLAINED THAT 7�#�S 2EQUEST
FOR#OMMENTS�2&#	����SPECIFICATIONONLANGUAGETAGS
ALLOWSTHE)3/���TWOLETTERLANGUAGECODES�OPTIONALLY
APPENDEDBYAN)3/����COUNTRYCODE�ASWELLASCODES
FROM THE )NTERNET !SSIGNED .UMBERS !UTHORITY� AND
EXPERIMENTALCODESPREFIXEDBYTHE LETTERX���!SAMPLE
FOLLOWS�

�METAHTTPEQUIV�hCONTENTLANGUAGEvCONTENT�hFRCAv�

4HISDEMONSTRATESHOWTOESTABLISHTHEPAGELANGUAGE
ASTHEDIALECTOF&RENCHSPOKENIN#ANADA�

$IRECTIONALITYISANATTRIBUTEOFMANYELEMENTSINTHE
(4-, 3PECIFICATION� SO THE DESIGNER HAS A NUMBER OF
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OPTIONSFORCODINGBIDIPAGES�4HEDESIGNERCANINDICATE
DIRECTIONALITYFORANENTIREDOCUMENTBYTHESELECTIONOF
CHARACTER SET AND BY USING THE DIR ATTRIBUTE OF THE META
ELEMENT�4HEALLOWABLEVALUESARERTLFORRIGHTTOLEFT�AND
LTRFORLEFTTORIGHT�!SAMPLEFOLLOWS�

�METADIR�hRTLv�

4HEDEFAULTVALUEOFTHISATTRIBUTEIS LTR�SOIT ISMOST
IMPORTANTTOUTILIZEIF THEDESIREDRESULT ISARIGHTTOLEFT
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
INLINEELEMENTS���CONCURRENTLYWITHTHECORRESPONDING
5.)#/$% FORMATTING CHARACTERS � � � )F BOTH METHODS
AREUSED�GREATCARESHOULDBEEXERCISEDTOINSUREPROPER
NESTINGOFMARKUPANDDIRECTIONALEMBEDDINGOROVER
RIDE�OTHERWISE�RENDERINGRESULTSAREUNDEFINED���

#ODINGTHE,ANG!TTRIBUTE

!S WITH DIRECTIONALITY� THE (4-, 3PECIFICATION ALLOWS
FOR LANGUAGEDESIGNATIONATEVERY LEVEL�USING THE LANG
ATTRIBUTE� 4HE METATAG TECHNIQUE DESCRIBED ABOVE SETS
A LANGUAGE ATTRIBUTE FOR THE ENTIRE DOCUMENT� )F THE
DESIGNERSWISHTOASSIGNADIFFERENT LANGUAGEVALUEFOR
APARTICULARTEXTUALSEGMENT�THEYCANSETTHELANGATTRI
BUTE FOR THAT SEGMENT���&OREXAMPLE� THISCODEENABLES
THEPAGETODISPLAYAQUOTATIONUSING'REEKCHARACTERS�
INTHECONTEXTOFANOTHERBASELANGUAGE�

�QLANG�hELv� � � �PLACE TEXTOF'REEKQUOTATIONHERE
�����Q�

)NALLSUCHUSES�THE7�#�S2&#����GOVERNSALLOW
ABLELANGUAGECODES�

7HEN IMPLEMENTING THIS TECHNIQUE USING STYLE SHEETS�
DEVELOPERSSHOULDEMPLOYCLASSES�ASINTHIS#ASCADING3TYLE
3HEETS�#33	EXAMPLETHATSUPPORTSAMULTILINGUALPAGE�

BODY[FONTFAMILY�h4IMES.EW2OMANv�SERIF�]
�AR [FONTFAMILY�h4RADITIONAL!RABICv�SERIF�FONTSIZE�
���EM�]
�ZHT[FONTFAMILY�0-ING,I5�-ING,I5�SERIF�]
�ZHS[FONTFAMILY�3IM3UM������3IM(EI�SERIF�]
�DIN [FONTFAMILY�h$OULOS3),v�SERIF�]

)NTHEFUTURE�ITISLIKELYTHATBROWSERSWILLALSOSUPPORT
APSEUDOCLASSLANGUAGESELECTORTECHNIQUEFOR#33���

 5NICODEIN0RACTICE

4HEDECISIONTOEMBARKUPONAMULTILINGUALANDINTERNA
TIONALIZATIONPROJECT FOR LIBRARYSERVICES IS TYPICALLYCON
TINGENTUPONONEORMOREOFTHEFOLLOWINGCONDITIONS�

 �� 4HELIBRARYHASAMULTILINGUALCOLLECTION�
 �� 4HE LIBRARYSERVESACOMMUNITY �GEOGRAPHIC�ACA

DEMIC� OR COMMERCIAL	 WITH READERS OF LANGUAGES
OTHERTHAN%NGLISH�

 �� 4HE LIBRARY DETERMINES A NEED TO EXCHANGE INFOR
MATIONORBUILDCOOPERATIVESERVICESWITHLIBRARIES
OFTHEOTHERTWOTYPES�

4HEPROJECTSTHEMSELVESRANGEFROMMULTILINGUAL7EB
DIRECTORIESORFINDINGAIDSANDMULTILINGUAL/0!#STOTHE
CREATIONOFNEWMULTILINGUALCONTENT�

 -ULTILINGUAL&INDING!IDS

-ULTILINGUAL7EBDIRECTORIESCONSTITUTEONEOFTHEEARLI
ESTEFFORTSBY LIBRARIANSANDOTHERS TOPROVIDE INFORMA
TIONACCESSINMULTIPLELANGUAGES�,IBRARIANSCREATEDTHE
FIRSTOFTHESEINLANGUAGESTHATUSE2OMANBASEDSCRIPTS�
PRINCIPALLY 3PANISH� WITH LIBRARY 7EB SITE DESIGNERS
SIMPLYUSINGTHESPECIALCHARACTERSIN(4-,TOACCOM
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 NON2OMAN SCRIPTS�
AS GEOGRAPHIC AND EDUCATIONAL COMMUNITIES ABSORB
POPULATIONS FROM !SIA� %ASTERN %UROPE� THE -IDDLE
%AST�AND!FRICA�4WOEXAMPLESOFEXISTINGMULTILINGUAL
DIRECTORIES ARE THE 1UEENS "OROUGH �.EW9ORK	 0UBLIC
,IBRARY�S �1"0,	 7ORLD,INQ �WWW�WORLDLINQ�ORG	 AND
THE$ANISH3TATEAND5NIVERSITY,IBRARY�S&).&/�WWW
�FINFO�DK�WWWFINFO�HTML�DEFAULT�HTML	�

7ORLD,INQ OFFERS A LIBRARIANSELECTED DIRECTORY TO
GLOBAL 7EB RESOURCES FOR THE AREAS FROM WHICH LOCAL
RESIDENTS EMIGRATED��� 1"0,�S TECHNICAL STAFF ENGAGED
ANOUTSIDEVENDORTODEVELOPTHESITE�WITHADOPTIONOF
��BIT 5NICODE AS A SYSTEM REQUIREMENT� 4HIS ENSURED
SUPPORT OF THE INITIAL LANGUAGE OFFERINGS AND ENABLED
7ORLD,INQ�S SCOPE TOGROWANDADAPTOVER TIME���4HE
NUMBER OF LANGUAGES SUPPORTED HAS INDEED INCREASED
SINCE INCEPTION AND NOW INCLUDES !RABIC� #HINESE�
#ROATIAN�&RENCH�+OREAN�2OMANIAN�2USSIAN�3PANISH�
AND5KRAINIAN�

4HE$ANISH#ENTRAL,IBRARYFOR)MMIGRANT,ITERATURE�
ABRANCHOFTHE$ANISH3TATEAND5NIVERSITY,IBRARY�PRO
VIDES&).&/�2EGIONALANDMUNICIPALLIBRARIESCONTRIBUTE
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
THELIBRARYORIGINALLYLAUNCHEDTHESITEIN�����THEREWAS
NO STANDARD CHARACTER SET THAT COULD ACCOMMODATE THE
MANY LANGUAGES&).&/COVERED�5SERSHAD TO TYPICALLY
APPLY PLUGINS AND DOWNLOAD FONTS� 7HEN WIDESPREAD
SUPPORT FOR 5NICODE BECAME AVAILABLE� THE LIBRARY STAFF
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CONVERTED&).&/TO5NICODEENCODINGANDhFOCUSEDON
DEVELOPINGINPUTMETHODSFORTHELANGUAGESINQUESTION�
BASEDONTHE5NICODESTANDARD�v��

 -ULTILINGUAL#ATALOGS

)N ADDITION TO DIRECTORIES AND FINDING AIDS� MANY LIBRAR
IANSFINDTHATMULTILINGUALACCESSTOTHE/0!#ISCOMPEL
LING�ASTHEYhCOLLECTMATERIALSINMANYDIFFERENTLANGUAGES
ANDWANTTOBEABLETODISPLAYTHENATIVESCRIPTSINTHEIR
7EB CATALOGS AS WELL AS ALLOW USERS TO SEARCH BY TYPING
INTHENATIVESCRIPTS�v��2ESPONDINGTO THISNEEDIN�����
THE -!2# !DVISORY #OMMITTEE APPROVED 5NICODE AS
ANINTERCHANGEFORMATFOR-!2#��RECORDS���4HE-!2#
3TANDARDS /FFICE FOLLOWED WITH A SET OF SPECIFICATIONS TO
GOVERNTHEEXCHANGE�DECLARINGTHATLIBRARYSYSTEMSAREIN
APERIODOFTRANSITIONTOTHE5NICODECHARACTERSET�&ORTHIS
REASON� THE SPECIFICATION RESTRICTED THEUSEOF5NICODE TO
ASUBSEThMADEUPOFTHE;5NICODE=CHARACTERSTHATCORRE
SPONDTOTHEOVER������CHARACTERSDEFINEDINTHESEPARATE
-!2#�CHARACTERSETSFOR-!2#���v��

$URING THIS TRANSITION� LIBRARIANS SHOULD LOOK FOR
LIBRARYCATALOGSYSTEMSTHATSUPPORThRECORDEXCHANGEIN
BOTH-!2#��;SIC�-!2#�=CHARACTERSETSAND5NICODE
UNTIL5NICODEBECOMES THEDOMINANTCHARACTER SETUSED
BYMOSTSYSTEMS�v��#URRENTUSERSOFTHEHIGHENDLIBRARY
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
5NICODECOMPLIANCE�

 -ULTILINGUAL#ONTENT

5NICODE�S INTERNATIONAL CHARACTER SET GREATLY ENABLES
MULTILINGUAL DIGITALLIBRARY 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
SEETHEIR LANGUAGEANDCULTUREREFLECTEDINTHERESOURCES
AVAILABLE ON THE )NTERNET�v�� !CCORDINGLY� 6ICNET STAFF
MEMBERS DETERMINED TO PLACE A HIGH PRIORITY ON WHAT
THEYTERMEDhNEWANDEMERGINGvLINGUISTICCOMMUNITIES�
4HEYCONDUCTEDANEXTENSIVECONTENTANDSYSTEMDEVEL
OPMENT EFFORT� HAVING FOUND THAT� FOR SOME LANGUAGES�
DIGITAL RESOURCES DID NOT YET EXIST�!N EXAMPLE OF THEIR
WORK IS THEh.AATHONLINEvSITE �HTTP���HOME�VICNET�NET
�AU�^NAATH�	 PRESENTED IN THE SOUTHERN 3UDANESE LAN

GUAGEOF.UER�7ORKINGCLOSELYWITHTHELANGUAGECOM
MUNITY� 6ICNET BUILT THE SITE USING 5NICODE� RATHER THAN
NONSTANDARDLEGACYCODING�FORTHEREASONSTHAT5NICODE
SUPPORT IS ALREADY WIDESPREAD� AND THAT NEW FONTS AND
TOOLSAREBECOMINGINCREASINGLYAVAILABLE���

#UNNINGHAMACKNOWLEDGEDTHATMOSTPUBLICLIBRARIES
WOULD NOT HAVE THE RESOURCES TO UNDERTAKE THE SYSTEM
DEVELOPMENT EFFORT� CALLING FOR hA CONTENT INFRASTRUCTURE�
INCLUDING 7EB DEVELOPMENT TOOLKITS�v�� #OMPUTERSCI
ENCERESEARCHERSAT.EW:EALAND�S5NIVERSITYOF7AIKATO
DREWTHESAMECONCLUSIONANDDEVELOPEDTHE'REENSTONE
DIGITALLIBRARY SOFTWARE��� 'REENSTONE IS AN OPENSOURCE�
FREELY LICENSED SYSTEM THAT PROVIDES hA COLLECTIONBUILD
ING@WIZARD�THATALLOWSNONPROGRAMMINGUSERSTOCREATE
AND ORGANIZE NEW DIGITALLIBRARY 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 OPENSOURCE SYSTEM�
'REENSTONE BENEFITS FROM THE EFFORTS OF ITS USERS� SO THAT
MANYINTERFACESARENOWAVAILABLEFORDOWNLOAD� 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 FIVEYEAR PROJECT OF THE 5NIVERSITY OF -ARYLAND�S
(UMAN#OMPUTER )NTERACTION ,AB� )TS FIRST GOAL IS hTO
CREATEA COLLECTIONOFMORE THAN������BOOKS INAT LEAST
���LANGUAGESTHATISFREELYAVAILABLETOCHILDREN�TEACHERS�
LIBRARIANS� PARENTS� AND SCHOLARS THROUGHOUT THE WORLD
VIA THE )NTERNET�v�� )#$, IS� IN PART� A RECOGNITION THAT
RESOURCE LIMITATIONSCONSTRAINCOLLECTIONACTIVITIESAT FREE
LIBRARIESWORLDWIDE�ANDTHEPROJECTAIMSTOCOUNTERBAL
ANCETHEINEQUITYBYOFFERINGhTHELARGESTBOOKMOBILEIN
HISTORY ;FOR= CHILDRENAROUND THEWORLD�v��4HE SITE CUR
RENTLYPROVIDESDIRECTACCESSTO���BOOKSINTWENTYONE
LANGUAGES �!RABIC� #ROATIAN� %NGLISH� &ILIPINO� &INNISH�
&RENCH�'ERMAN�(EBREW�)TALIAN�*APANESE�-ACEDONIAN�
-AORI� 0ERSIAN�&ARSI� 0ORTUGUESE� 2USSIAN� 3ERBIAN�
3HONA� 3PANISH� 3WEDISH� 6IETNAMESE� AND 9IDDISH	�
WITH MULTILINGUAL SEARCH AND DISPLAY SUPPORTED BY THE
5NICODE CHARACTER SET� )#$, PROVIDES A VERY COMPLETE
(ELPPAGEFORITSUSERSWITHORIGINALMATERIALASWELLASA
LINKTO!LAN7OODS�5NICODERESOURCESPAGE���

 #ONCLUSIONS

4OREVIEW�THEN�THEREARESUBSTANTIALDIFFERENCESAMONG
WRITTEN LANGUAGES� AND THESE DIFFERENCES POSE A SIG
NIFICANTCHALLENGETOTHEPROJECTOFINTERNATIONALIZINGAN



���  ).&/2-!4)/.4%#(./,/'9!.$,)"2!2)%3 \ 3%04%-"%2����

EXISTING LOCAL 7EB SITE� 4HE TWO MAJOR WRITING SYSTEM
TYPES�ALPHABETICANDIDEOGRAPHIC�AREOPPOSITESINTHEIR
APPROACHTOTHERELATIONSHIPSBETWEENCHARACTERS�MEAN
ING�ANDPRONUNCIATION�7ITHINTHETWOTYPES�THEREARE
VAST DIFFERENCES IN THE AREAS OF DIRECTIONALITY� SORTING�
WORDDISCRIMINATION�ANDMORE�4HEREARECOGNITIVEDIS
TINCTIONS BETWEEN USERS OF ALPHABETIC AND IDEOGRAPHIC
WRITING SYSTEMS THAT ARE LIKELY TO AFFECT THEIR RESPONSE
TO SITE NAVIGATION AND IDENTITY ELEMENTS� $ESIGNERS
SHOULDCONSIDERTHEPOTENTIALIMPLICATIONSFORBRANDING
APPROACHESAIMEDATTARGETLANGUAGEGROUPS�

4O ADDRESS THE CHALLENGES OF MULTILINGUAL 7EB SITE
SERVICE PROVISION� LIBRARY MANAGERS WITHOUT QUALIFIED
INTERNALRESOURCESMAYCHOOSETOOUTSOURCETHEDEVELOP
MENT EFFORT� EITHER BY OBTAINING A 5NICODECOMPLIANT
SOFTWAREPACKAGEORBYENGAGINGA TECHNICALCONSULTANT
�PAID OR VOLUNTEER	� )N MONITORING THE PROGRESS OF AN
INTERNALPROJECTOREVALUATINGTHEALTERNATIVESOFFEREDBY
EXTERNALSERVICEPROVIDERS�ITMAYBEUSEFULTOREFERTOTHE
FOLLOWING SUMMARY OF THE PRINCIPAL CONSIDERATIONS FOR
SITEDESIGNTEAMS�

 �� 4HECHOICEOFWHICHLANGUAGESTOSUPPORTANDHOW
TO DISPLAY THEIR SELECTION MAY HAVE POLITICAL AND
CULTURAL OVERTONES� 4HE TEAM SHOULD EXPLORE THIS
POSSIBILITYANDVALIDATEITSDESIGNWITHUSERTESTING
IFATALLPOSSIBLE�

 �� )T IS NOW PRACTICAL TO PROVIDE DIRECT LINKS TO
FONTDOWNLOADFACILITIESFORMANYLANGUAGES�AND
PROJECT TEAMS SHOULD INVESTIGATE THE BEST WAY TO
PRESENTTHESEREFERRALS�

 �� -ANY TEXT DISPLAY CHARACTERISTICS ARE LANGUAGE
SPECIFIC�SOTHETEAMSHOULDEMPLOYVARIABLESTYLE
SHEETSTOPROVIDETHEAPPROPRIATEMARKUP�-ARKUP
ELEMENTS THAT WILL BE KEY INCLUDE DIR� LANG� AND
CHARSET�

 �� 0AGES THATCOMBINEWRITINGSYSTEMSWITHOPPOSING
DIRECTIONALITYAREBIDIRECTIONAL�ASAREPAGESPROVIDED
INWRITINGSYSTEMSWITHINTERNALBIDI�4HEDESIGNERS
SHOULDUSEEITHERINLINEMARKUPOR5NICODEFORMAT
TINGSPECIFICATIONSTOHANDLETHISVARIATION�

 �� "Y USING 5NICODE� THE TEAM CAN ENSURE THAT THE
CHARACTERENCODINGSYSTEMUSESALANGUAGEAPPRO
PRIATESORTINGKEY FOREACHCHARACTERSET�ALLOWING
FOR ACCURATE INFORMATION COLLATION� 5NICODE ALSO
PROVIDES CORRECT ENCODING FOR CONTEXTUAL VARIANTS
INWRITINGSYSTEMSWHERECHARACTERSCHANGESHAPE
BASEDONCONTEXT�

0ROVIDING 7EB SITE CONTENT IN MANY LANGUAGES IS
A COMPLEX UNDERTAKING� EVEN WITHOUT CONSIDERING THE
SUBSTANTIAL CHALLENGES OF TRANSLATION� 4HERE ARE CLEAR
ANDPRACTICALMETHODOLOGIES AVAILABLE FORHANDLING THE
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