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0 Planet: An Overview

Softwareis becomingan increasinglyinternationalaffair. Theinternethasbroughtusersclosertogethey
andthereis moreoutsourcingo overseadirms thanever before[16]. Sincegoodsoftwaretakesinto ac-
countthecharacteristicsf typicalusersjnternationalisatioproduceshallenge®ecausef userdiversity.

The Planetpatternlanguageaidsin the specificatiorof suchsystemswith a goalof makingthemusable
andusefulto peoplefrom differentlocationsandbackgrounds.

The overall procesdor producingsoftwarewhich fits the needsof particularculturesis termedcul-
turalisation (after [2]). It is not enoughto provide one global versionof softwarewith the intention of
satisfyingeveryone.Somesoftwarefeaturessuchasimagesandtext, mustbe developedwith specificcul-
turesin mind. To this end,the culturalisationprocessntailstwo phasesin theinternationalisaton phase
(alsocalledlocalisation-enalihg), databaseandotherstructuresaresetup within the coresystem.These
structuresarethenpopulatedn thelocalisationphasewhenprogrammerstranslatorsgraphicartists,and
othersdecidewhatis appropriatdor a particularusercommunity

Figurel providesan overviaew of the fourteenpatternsandindicatesthe seven patternswe have de-
tailedin this paper The remainingpatternsare summarisedn Section8. The cycle betweerF| exi bl e
Function(4) andEl astic User-Interface(5) reflectsthe ideathatfunctionality and userinterface
shouldbeiterateduntil satisfactory

You begin applyingthe languageavhenyou have beenpresentedvith a projectthatdeliversto multiple
cultures,or may do soin the future. In this case begin with Export Schedul e(1). If therearenosuch
projects,but you anticipatethey will comelater on, you can get startedby developingsomeCul t ure
Model s(2).
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Figurel: A mapof the Planetlanguage.The numberafter somepatternsrepresentsts positionin this
documentSection8 outlinestheremainingpatterns.

1 Export Schedule

Context: You arebeginninga projectwhereuserswill comefrom awide rangeof culturalbackgrounds.

Problem: Culturalisations aresource-intenge exercise.

How canyou allocateresource to culturesat a level befitting their individual needsand at the
sametime ensure that no more attention than necessaryis devotedto any particular culture?

Forces: e Youshouldknow which cultureswill useyour software ptherwiseyou cannotprovide features
which meettheir needs.

¢ |t is often too expensve to producefor all audiencesit the sametime. Sometimesa local
versionis preparedirst andoverseasisersareconsideredateron.

¢ Introducinganew culturemaynotbeasimplelocalisationprocedureThenew culturemayne-
cessitatehangeso theinternationalisatioframevork andthis canbepainful. As oneexample,
differentculturesusedifferentrulesfor sortingwords. An English-languagémplementation
cansortusingthe“<” and“>" operatorshut whatif a culturewith adifferentalphabebrder
is introduced?f the comparisongrescatteredicrosshe code,thena programmemill have
theunerviabletaskof replacingeachonewith a genericcomparisorfunction.

Solution: Producea schedulewhich indicateswhen eachtarget culture will be supported, and how
important it is to support eachtarget culture. Somecultureswill notusethe systemuntil version
3.0 is releasedput theseculturesshouldstill be consideredvhenversion1.0is developed. The
repositorycan be consultedto determinewhich factorsvary acrossthe supportedcultures. The
localisationphasecanthenaddresghis variation.

In mostbusinessednteractionwith the marketingdepartmentvill be essential Whenconsidering
attractvenesf foreign markets considersizeandvalueof customerdemandcompetitive import-
anceof themarket,andavailability of expertise[19].



At this stage,establishthe importanceeachculture placeson differentaspectsf software. For
instance,Evers and Day [7] found that Indonesianscomparedwith Chinese,are more attracted
towardsusability thancertainotherqualities. Sinceyou cannotmaximiseevery quality, this kind of
informationwill tell youwhich areago focuson for agivenculture.

Rationale: Identificationof culturesin advanceensureghat the functionalcore andinternationalisation
framavork areflexible enoughto makechangeselatively straightforward.

Examples: Searchindor targetmarketschoosinghow intensivetheoperatiorwill be,andplanningfuture
expansionis awell-establishedhternationaimarketingpractice[14].

Urenetal. [23] suggesthatmarketingstaf shoulddevelopalist of targetcountriesgvenif transla-
tion is notimmediatelyrequired.Luongetal. [15] suggesthatdevelopersneedto decidebetweera
full localisationanda partiallocalisation,andalsoconsidemhetherto shipoverseasimultaneously
with thelocalrelease.

Resulting Context: If yourorganisatiorhasnotalreadydoneso,startcreatingCul t ure Mdel s(2). You
mayneedto updateexisting Cul t ure Mdel s(2) to reflectary new culturesbeingconsiderear to
accountfor aspectf the cultureswhich arerelevantto the new project. Onceyou have collected
Cul ture Model s(2) intoanOnline Repository(3), youwill beableto createaMil ti cul tural
Syst emsuitablefor culturesmentionedn theschedule.

Note: For the remainderof this paper the culturesmentionedin the Export Schedul e(1) are
referredto asTargetCultures

2 Cultur e Model

Context: You areworking on softwareprojectswith Export Schedul es( 1) identifying which cultures
will usethesystem.

Problem: Like beautyusabilityandutility arein the eye of thebeholder You have to understandheuser
beforeyou canbegin workingtowardsthesequalities.How do you support developmentdecisions
which dependon information about specificcultures?

Forces: e Extensveinformationmayberequiredto supportdevelopmentdecisionsnecessitatingoten-
tially expensveresearclactvity. Thiseffort will have to berepeatean new projectsinvolving
the sameculturesunlessexplicit attemptsaremadeto reuseit.

¢ It is difficult—sometimesmpossible—taeverse-engineetetailsaboutculturesjust by look-
ing atthe resultantproduct. The Walkmanhasbeensuccessfuin Americalargely dueto the
factthatpeopledonotwantto bedisturbedy the outsideworld, but it wasoriginally conceved
by Sory’s co-foundetto helplistenersavoid disturbingothers[17].

e Evenif you canaccesgprocessdocumentatiorsuchas meetingminutes,information about
cultureswill be scattered.This will be difficult to find specificinformationwhenit is needed
duringinternationalisatiomndlocalisation.

Solution: Construct modelsof cultur eswhich are relevant to your projects. When you discovernew
information about a culture, add it to the culture model. To improve opportunitesfor reuse,
thesemodelscanbe heldin commonby the entireorganisationyatherthanpertainingto a specific
project. They arean assetwhich is refinedover time, just like a softwarelibrary or an estimation
technique.

The culturemodelcanalsoincludeissuesegardingthe developmentprocessLuongetal. [15] dis-
cussheEnglish-languagability of the qualityassurancengineershey dealwith in Japan Another
culture-dependergrocesss usertesting;someculturesaremorereluctantthanothersto criticisea
product(e.g.[11]).



Rationale: Consistentculture modelsprovide a centralpoint for culture-specificdetailsand also help
developerccompareandcontrastultures.If adevelopemoticegthatall of theculturesfor aparticular
programuseLatin charactersthentheinternationalisatiophaseneednot considetthe possibility of
non-Latincharactesets.Localisationwill alsobe moreefficientif similaritiesbetweerculturescan
beexploited.

Examples: Thereareseveralwell-known culture modelsin anthropologicabhndmarketingliterature. In
“UnderstandingCultural Differences’[10], Hall and Hall explain several culture-dependentari-
ables,e.g. thelevel of detail peopledesirewhenpresentedvith information, attitudesto personal
spacewhetheror not peoplelike to performtasksin parallel.

Luong et al. [15] provide detailson localising for Asia. Numerousbusinesstexts describethe
intricaciesof doingbusinesswith, or creatingproductsfor, a particularcountry[12] or region [6].

Resulting Context: Onceyou've decidedto createa culturemodel,you’ll needa way to structureit. A
culturemodelcanbeconceptualiseth differentways;anextremelysimpleformis justanarbitrarily-
orderectollectionof relevantdocumentatiogatheredrom variousprojects.In this patternanguage,
we focuson onemeanf characterising culture:theVect or Met anodel form.

3 Online Repository

Context: You have begunto maintainCul t ure Mdel s(2) accordingto the sameVect or Met anodel
(i.e. samefactorsfor eachculture).

Problem: As you startaccumulatingCul t ure Mdel s(2), you will realisethe needto organisethem
together How can a collection of culture modelsbe organisedin a manner which is useful for
software projects?

Forces: e CultureModelsshouldbeorganisation-widé¢o avoid duplication;it is feasibleanddesirableo
transferinformationlearntfrom oneprojectinto otherprojects.

¢ Informationaboutculturesshouldbe sharedput is oftendiscoreredin physically-distantoca-
tions.

¢ If developerscant accesshe modelsquickly andeasily theinformationwill beignored.
o If developerscant updatethe modelseasily therepositorywill loseaccurag overtime.

¢ Cultureshave relationshipswith oneanother We shouldbe ableto captureassociationssuch
asonegroupbeinga sub-cultureof anothemroup.

o It is usefulto look up a specificCul t ure Mdel (2), but thereare mary otherwayspeople
might like to accessnformationduring the culturalisationprocess.Dependingon the task at
hand,developersmaywish to explore the informationin unanticipatedvays,e.g. comparing
two cultures,consideringasinglefactoracrossaumerousultures.

Solution: Createan online repository, accessiblgo the entire organisation. Composeit of Cul t ur e
Model s(2) all basedon the sameVect or Met anodel .

Thefollowing guidelinesmakeit easyto accessnformationin therepository:
o Provide browsing facilities which presentachcultureandfactor Let the userselecta factor

(andshaw how eachculturevariesonit), aculture(andshaw all of its factors) ,or acombination
of both.

o Providefacilitiesto searcttheCul t ure Mdel s(2).
¢ Link from onemodelto anotherif it helpsto demonstrata point of similarity or difference.
¢ Link to theoriginalartefactsf they areonline,or identify thesourceif they arenot.

Thefollowing guidelinesmakeit easyto updatetherepository:



¢ Facilitatediscussioramongcontributors,e.g.via amailinglist or within therepositorysystem.
e ForeachCul ture Mdel (2), makeoneor morepeopleresponsibldor maintainingit.

Large repositorieccangroupCul t ure Model s(2) togethere.g. accordingto continent. This ap-
proachcanfollow the Conposi t e pattern[9], e.g. a modelof Europecontainsits own information
andalsocontainschild models(Franceltaly, etc.). Whenauserlooksupamodel,informationabout
its ancestomodelsarealsoshavn.

Rationale: Like patternlanguagestepositoriesof this naturehelp peoplereuseexisting, tested,know-
ledge. Reuseof proven conceptsnvolving human-computeinteractionare particularly helpful,
becauseeoples reactionscanbe difficult to predict. In the caseof interactionwith international
systemsthe casefor reuses evenstrongeybecausenorework is requiredto obtainoriginal know-
ledge(e.qg.travelling overseasestablishingpartnershipsvith foreign consultants).

Examples: Fernande$8] containssometablesshaving factorsversusculture. However, the text stops
shortof exhaustvely listing thisinformation. Onetablemight show culturesA, B, andC, andatable
on otherfactorsmightshav A, D, andE.

Ito andNakakojihave prototypeda systemfor retrieving culture-specifidetails[13].

Theauthorsarecurrentlyundertakinga projectto build aweb-basedepository Theintentionis that
developersandusersrom aroundtheworld will useandcontributeto the database.

Resulting Context: Therepositoryenableslevelopergo easilyaccesscorpusof culture-specifiénform-
ation. You canusethisinformationto specifyaMil ti cul tural System

4 Flexible Function

Context: YouareproducingaMil ticul tural SystemandanOnline Repository(3) hasbeenestab-
lished.You have begunto specifytheuserinterfaceaccordingo El asti ¢ User-Interface(5) or
youfeelthatit is moreappropriatdo specifyfunctionality beforethe userinterface.

Problem: A culture-sensitie userinterfacemay contribute to usability, but it is still possiblethat the
softwaredoesnot supportthe tasksuserswould like to perform,i.e. lacksutility. Thesetasksand
the context in whichthey occurcanberelatedto culture.

How do you ensure the software performs functions which are meaningful and usefulto people
from differ ent cultur es?

Forces: e Softwareis typically writtenwith specificdomainsn mind, whethetbroad(e.g.aspreadsheet)
or narrov (e.g.acodeinspectiortool).

¢ Domains—whethebroador narraov—arenothomogeneouwith respecto culture.

o Usability is alsoinfluencedoy theusers culture,andusability derivesfrom morethanjust the
userinterface.Flexible searchingfor instance cannotbe achieved just by applyingEl asti ¢
User-Interface(5).

Solution: When you generatea newfunction, checkif it is cultur e-specificand if so,refineit to meet
the needsof your target cultures.

Breaktherequirementphasdnto several smallerstagesThis way, you canprogressncrementally
sothatplanningfor the subsequerdgtagecantakeinto consideratiorthe culturesmentionedn the
Export Schedul e(1). Wheneer you createa new requiremenbr refinean existing one,consider
its impacton the target cultures. Somecueswhich might suggestcultureis an importantfactor
include:

e arequirementlependsiponlegislation(ataxationrule).



e arequiremenimpliesan organisationatole (only certainpeopleareauthorisedo shutdown
theassemblyine).

¢ arequirements basedn a philosophicaktancgateacheicanannotatdext, but studentant
[18)).

e arequirements underpinnedy certainethicalvalues(anemployees actionswill belogged).

This processnaygenerateen questionsiboutcultureswhichtherepositoryshouldbe consultedo
solwve. If it cannotsolve them,seekthe mostimportantanswersy alternatve meange.g. interviens
with domainexperts)andupdatethe repository Oncethe answergo thesequestionsareknown, you
will bein a betterpositionto refinethe requirementsYour initial ideafor arequirementayform
the basisof a suitabledefault,but you mayneedto extendit to satisfyall targetcultures.

Examples: Time-keepingvariationsimply morethanjust differencesn userinterfaces.Eachsupported
calendaformatrequiresunctionalitydedicatedo handlestandardperationge.g.finding weekday
from date,incrementingdate). The situationbecomesven morecomple whendifferencesn other
areaslike timezonesandwork cycles,areconsidered.

Currengy differenceganleadto complicatedunctionality, especiallywhencorversionsarerequired.
Theintroductionof the Eurois afamiliar example.

Nielson discusseda Frencheducationalproductwhich enableseacherso annotatepoems|[18].
He notedthatin somecountries,it would moreappropriateo give studentshe sameability. The
decisionto includethis kind of functionalityrestson culturalvaluessuchasattitudego learningand
authority

Resulting Context: Iteratebetweerthis patternandEl asti ¢ User-1nterface(5). until youaresatis-
fied with functionality and userinterfacestructure. Establisha Uni ver sal Defaul t (7) for each
functionin casethe users culturehasnot beenspecificallycateredor.

5 Elastic UserInterface

Context: You areproducinga Mul ticul tural Systemandan Online Repository(3) hasbeenes-
tablished. You have a solid understandingof generalfunctionality after applying Fl exi bl e
Function(4), or you feel thatit is moreappropriateto specifythe userinterfacebeforeconcen-
tratingon functionality.

Problem: The samefunctionality canbe presentedo the userin differentways. How do you createa
userinterface which canbe usedeasilyand effectively by all targeted cultures?



Forces: e Differentculturesusedifferentschemedor representingnformation. Text direction,for ex-
ample,canbeleft-to-right, top-to-bottomright-to-left, andevencircular. Relative positioning
of graphicsandhighlightingmechanismalsovary [21].

¢ Somecultureswantmoreinformation,or differentinformation,thanothers.Someculturesare
moreaccustomedhanothersto inferring missingdetails[10]. Culturesmay alsovary in the
natureof informationrequired. The right featurecannotjust be pluggedin lateron (e.g. a
culture-specifiécon or language-specifistring).

¢ Human-humarinteractionvaries considerablyacrosscultures. Somenotionsof interaction
arerelevantto the human-computedialogue,e.g. reactvity versusproactvity exhibited by
participants.

Solution: Designthe overall structure for the userinterface flexibly, sothat GUI elementscan sub-
sequentlybe re-definedand rearrangedwithout massivedesignchanges.

The precisedetailsaboutwhatinformationyou are presentingandhow it is arrangedwill not be-
comeclearuntil thelocalisationphase.Therefore develop anelasticuserinterfacesothatthe user
interfaceis notfixedduringtheinternationalisatiophase.

As with Fl exi bl e Function(4), breakthe userinterfacespecificatiorprocessnto several stages,
sothatyou canplaneachsubsequergtagein thelight of the culturesbeingtameted.

Two generafuidelinesapply:

o Consulttherepositoryor useothermeange.g. usertesting)to discover how elasticthe user
interfacestructuremustbe. A culture’s writing directioncanindicatethe orderin which ma-
terial of a non-textual natureis alsoperceved. Also, text sizewill vary dueto variationsin
alphabet,word lengths,grammar and corventions. This will affect the spaceallocatedfor
writing.

¢ Oncetheoverall structures presentyouwill have identifiedthe GUI elementsHowever, the
precisedetailsof GUI elementglependn culture. Therefore atthis stagejdentify which GUI
elementsare culture-specifiaand leave themabstracte.g. a buttonto deletea file could be
calleddelete-fileandits type simply declaredasa button with a bitmapanda label. After this
patternhasbeenapplied,an artist performinglocalisationmight createa crossfor oneculture
anda skull-and-crossbondsr anotherwith accompaying labelsin theappropriatdanguage.

Rationale: Complicatecchangeso theuserinterface suchasreversingorderof elementscannecessitate
widespreaadtodechangesf they arenotdesignedor. Also, acommonproblemis theintroductionof
alanguagewith text toolargeto fit in its usuallocation(e.g.amenubar or dialoguebox) [15]. This
would befairly trivial to preventif it wasknown thatthe languagevasscheduledor introduction.

Accordingto the Slinky meta-mode[5], it is possibleto split userinterface human-computedia-
logue,andfunctionalcore. Architecturesbasedon Slinky shouldprovide adequatesupportfor de-
veloperswho wish to createEl astic User-Interfaces(5). Coldevey’s “User InterfaceSoft-
ware” patternlanguagealsocoversseparatiorof userinterfaceanddomain[3].

Examples: Someprogramsenabletext to be shovn andinsertedin right-to-left aswell asleft-to-right
modes Farsisupportwithin the VIM text editorletsusersdynamicallyswitch betweerorientations,
andcansimultaneouslyghaov onefile in two differentwindows presentedh separat®rientations.

The web supportsvariouslayouts. Horizontal orientationof layout (e.g. whetherlinks areon left
or right) is correlatedwith the orientationof text in the originatingcountry[1]. It is worth noting,
though thatanindividual site generallydoesnot provide morethanonelayout.

Resulting Context: lteratebetweerthis patternandFl exi bl e Functi on(4) until you aresatisfiedwith
functionality anduserinterfacestructure. You candesignspecificfeaturesaccordingto Tar get ed
El ement (6). EstablishaUni versal Defaul t (7) for theUl structurein casetheusers culturehas
notbeenspecificallycateredor.



6 TargetedElement

Context: You have preparedinEl astic User-Interface(5).
Problem: How canyou createspecificelementsto plug into the userinterface framework?

Forces: e The purpose state,andworkingsof a userinterfaceelementshouldbe clearfrom its appear
ance.

¢ A userinterfaceelements appearanceanbe misinterpretedf the users culturewasnot con-
sideredin designingit. An extremecaseis whenusersarepresentedvith foreignlanguages,
but therearemoresubtleinstancesThefamousMacintoshtrashcarookedlike a postalboxto
Britons, causinggreatfrustrationwhenthey tried to e-mailtheir work [22]!

¢ It is alsopossiblefor a featureto be correctlyinterpreted but still be inappropriate. Mary
applicationausehandgesturego representertainconceptsbut someof theseareoffensivein
somecountrieg[8]. Similarly, a given colour canconvey differentmoods,dependingon the
culturein question20].

Solution: For eachabstract elementcontainedin the El asti ¢ User -1 nterface(5) specifica-
tion, provide an instantiation targetedto eachculturein the Export Schedul e(1).

The Onl i ne Repository(3) canbe consultedfor guidance.If it provesinsufiicient, investigate
furtherandremembeto feedresultsbackin to the repositoryfor next time.

Mary elementswill have acommoninstantiationfor an entiregroupof cultures.This is wherethe

ideaof compositeculturesdiscussedn theOnl i ne Reposi t ory(3) canbe useful. For instance,
a groupof culturescalled“English-language’tansharethe sametext (of course this would be a

compromisébecausdt is preferableo have “USA-English”, “UK-English”, etc.).

TheOnl i ne Repository(3) canhelpto identify featureswvhich aremisleadingor offensive. How-
ever, usertestingis also essentiakince peoplefrom external culturescan overlook this kind of
problem.

Examples: This patternis exemplified by ary softwarewhich supportsdifferent languages.address
formats,units of measurementurreng, etc. Tools andlibrarieslike Java’s Message&rmat class
supportthe correspondinglevelopmentprocess.

The culture-specifipartnersof the Yahoo! websiteareanotherexample. They areorganisedn the
sameway astheir parent,but containinformationspecialisedo their culture, suchasweatherfor
certaincitiesandstatusof local stockmarkets.

Resulting Context: Adoptalanguage Pol i cy tohelpyoudecidewhichlanguagesvill besupportednd
to whatextent. If your userinterfacecontainametaphorsensurehey areMeani ngf ul  Met aphor s.
Sinceit canbeexpensveto tamgetevery elemento every culture,provideaUni ver sal Defaul t (7)
in casetheusers culturehasnotbeenspecificallycateredor.

7 Universal Default

Context: You have preparedunctionality andthe userinterfaceaccordingto Fl exi bl e Function(4),
Elastic User-Interface(5), andTargeted El enent(6).

Problem: Localisationis costlyandrequiressubstantiaknowledgeabouttargetcultures.Providing mary
featuredor mary culturescanleadto work in theorderof n. How do you optimiseresouceswhen
thereare many features(functions, userinterface arrangements,userinterface elements)each
of which dependson a wide cross-cultural base?

Forces:



o Featureshouldgenerallybe tailored,because singleversionof a featureis rarely adequate
for all cultures. If the singleversionis targetedto one culture, other culturesmay sufer; if
the versionis intendedto be universalandnot belongto ary particularculture,it maybetoo
generabndsuitno-oneatall.

¢ Tailoring softwarefeaturego acultureis anexpensve, time-consumingctivity. It mayinvolve
extensive researclandrequiredocal experts.

¢ It is not alwaysfeasibleto tailor softwarefor small culturesor to cultureswhich have unique
needswhich aredifficult to implement.

e An Export Schedul (1) cannotalwayscorrectlyanticipatewhich cultureswill usethesoft-
ware. Peoplefrom unsupportectulturesmight move to targetedareasor downloadsoftware
from awebsite.

Solution: For eachculture-dependentfeature, make a default which is universally meaningful. The
aimis to afallbacksettingin casenothinghasbeentailoredfor somecultures.Thiswill neverbeas
goodasatailoredfeature put it is bettethanproducinga defaultwhichdoesnotconsidethecultural
issueat all (e.g. onewhich is only suitablefor the developers culture). The following guidelines
will help.

¢ Provide text in themostfamiliar languageamongsupportectultures.
¢ Endeaour to producemageswhich areeasyto understanéndfreefrom culturalbias.

Sincenoteveryonewill know themostfamiliar languagetry to replacetext, e.g.buttonlabels,
with meaningfulimages.

The familiar languagemay still be non-native for mary users. Avoid the useof jargon and
conceptsvhichwould only befamiliar to a smallsubsebf supportectultures.

¢ Avoid conceptsvhich might offend somecultures.

Rationale: This patternresembleshe nave approachto culturalisationwhich claims that we should
simply provide universalfeatures Thedifferencehereis thatthe patternis seenasa fallbackto help
reducedevelopmenteffort, andis certainlynot claimedto beidealfrom the users point-of-view.

Examples: Numerousvebsitegrovide versionsin two languagesonein the native languageandonein
English.Englishis beingusedasthelanguagevhichwill reachthe mostpeople.

Someiconsand metaphordrom popularsoftwareparadigmsare well-understoodn differentcul-
tures. Web browsersoften useleft andright navigationarrowvs. Word-processorand paintingpro-
gramsusea blank pageto represent nev documentandscissordor cutting. Help is oftenrepres-
entedby a question-mark.

Resulting Context: Thereis now a defaultfor eachuserinterfacefeature to accountfor casesvhenthe
users culturehasnot beenspecificallycateredor.

8 RemainingPatterns: A Summary

Thefollowing is a summaryof patternavhich werenot coveredabove.

Vector Metamodel Determinghedimension®f culturesthatinterestyou,andcharacteriseachCul t ur e
Model (2) asavectorwith avaluefor eachdimension.

Multicultural System ldentify culture-dependerieaturesof the functionality anduserinterface.Create
an appropriateform of eachfeaturefor eachtamet culture. Packagethe variousforms together
accordingo Al | -1 n- One.

LanguagePolicy Form a policy explaining to what extenteachculturewill be supportedij.e. how much
will betranslatedo theculture’s primaryand/orsecondaryanguages.



Meaningful Metaphor Sincemetaphorshouldrelateto everydayexperience tailor metaphordo meet
culturalexpectations.

All-In-One To avoid stereotypingusersandensurethe softwareis flexible, produceoneversionwith all
formsof all featuresso the usercantweaksettingsto their own needs.To acceleratehe process,
provide a profile of defaultsettingsfor eachtargetculture.

Citizen ID To decidewhich culturalprofile to use,determingheusers cultureon first useandensurehe
choicepersistauntil theuserchangest.

SimultaneousFeature To supportdomainsor userswhich dealwith more than one culture, presenta
featurein morethanoneform atthe sametime.

9 Concluding Remarks

The Planetanguages intendedto sparka few thoughtsin the mindsof developersaboutwhatit meango
createatruly internationahpplicationasopposedo onewhichis simplymultilingual or culturally-neutral.

The languagecan be expandedin at leasttwo directions. Firstly, Planethelpsusersbut confronts
developerswith amorecomplicateddevelopmentcontext. We have commentean technicaldetailsocca-
sionally, but only to justify the efficagy of someof our patterns.It would be usefulto develop a pattern
languagewnhich encapsulatethe complex detailsof issuessuchaslanguageranslationandtime cornver-
sions.

A secondexpansionwould be broadeningthe domainfrom single-userapplicationsto encompass
ComputerSupportedCollaborative Work (CSCW). When computersystemsare usedto mediateinter
actionamonghumansrom differentcultures,a whole newv setof challengepenup [4]. At this stage,
we have deliberatelyavoidedsuchcomplications.The patternsherewould still be relevant,but numerous
additionsandmodificationscould alsobe expected.

10 Acknowledgements

Theauthorswvouldlike to thankToddCoram whosemary insightfulcommentshroughoutheshepherding
procesdedto agreatly-impraedstructureanddescription.

References

[1] W. Barberand A. Badre. Culturability: The meging of culture and usability, 1998. http:-
IIwww.research.att.com/conf/hfweb/proceedings/proceedings/babeessedarch28,1999.

[2] P Boumges-WaldeggandS. A. R. Scrivener Meaning,thecentralissuein cross-culturaHCI design.
Interactingwith Computers9(3):287-309January1 998.

[3] J.Coldaevey. Userinterfacesoftware,1998. http://jerry.cs.uiuc.edu/plaplop98final_submissions/.
Accessedarch30,1999.

[4] J.Connolly. Developinga culturalmodel. In E. M. del GaldoandJ. Nielson,editors,International
Userlinterfaces pages20-40.JohnWiley & Sons,New York, 1996.

[5] J. Coutaz. Architecturaldesignfor userinterfaces. In J. J. Marciniak, editor, Encyclopaedieof
Softwae Engineering pages38—49.JohnWiley & SonsNew York, 1994.

[6] P.DantondeRouffignac.Howto Sellto Europe Pitman,New York, 1989.

[7] V. EversandD. Day. The role of culturein interfaceacceptance.In S. Howard, J. Hammond,
andG. Llnd?_'aard,edltors,Human-Computemteractlon: Interact’97, chapterd4, pages260-267.
Chapmar& Hall, London,1997.

[8] T. FernandesGloballnterfaceDesign AP ProfessionalChesnutill, MA, 1995.

10



[9] E.GammaR. Helm, R. JohnsonandR. Vlissides. DesignPatterns: Elementf ReusableObject-
OrientedSoftwae. Addison-Weslg/, ReadingMA, 1995.

[10] EQ-EI)-OHaII andM. R. Hall. UnderstandingCultural Differences InterculturalPressyarmouth Maine,

[11] L. Herman. Towardseffective usability evaluationin Asia. In J. GrundyandM. Apperly, editors,
Proceeding®f OZCHI 96, pagesl 35—-136 IEEE ComputerSociety Los Alamitos,CA, 1996.

[12] L. M. Hynson,Jr. Doing Businesswith SouthKorea: A handbookfor Executivesn the Public and
Private Sector Quorum,New York, 1990.

[13] M. Ito andK. Nakakoji. Impactof cultureon userinterfacedesign.In E. M. delGaldoandJ. Nielson,
Egggrs,lnternaﬂonal User Interfaces chapter6, pages105-126.JohnWiley & Sons,New York,

[14] S.C.Jain.MarketingPlanningand Strategy. South-WesterrnPublishing.Cincinanati,OH, 1993.

[15] T.V. Luong, J.S.H.Lok, D. Taylor, andK. Driscoll. Internationalizaton: DevelopingSoftwae for
Global Markets JohnWiley & SonsUSA, 1995.

[16] K. Mane.. Technologyis “demolishing” time, distance. USA Today September2 1997.
http://www.usatodayom.Accessedanuary?20,1998.

[17] M. K. Mooij. Global Marketingand Advertising: UnderstandingCultural Paradoxes Sage,Thou-
sandOaks,CA, 1998.

[18] J. Nielson. Usability testingof internationalinterfaces.In J. Nielson,editor, DesigningUser Inter-
facesfor InternationalUse pages39-44.Elsevier SciencePublishersAmsterdam,1990.

[19] F. Rafii and S. Perkins. Internationalizingsoftwarewith concurrentengineering. IEEE Softwae,
12(5):39-46Septembel 995.

[20] P. RusscandS.Boor. Howfluentis?lourinterface?_Desi ningfor internationauisers.In S. Ashlund,
A. HendersonE. Hollnagel,K. Mullet, and T. White, editors,InterCHI 1993 pages342—-347.10S
PressAmsterdam;1993.

[21] P Sukairiya andL. Moran. Userinterfacefor Asia. In J. Nielson,editor, DesigningUser Interfaces
for InternationalUse pagesl89—218Elsevier, Amsterdam;1990.

[22] D. Taylor. Global softwae: DevelopingApplicationsfor the InternationalMarket SpringerVerlag,
New York, 1992.

[23] E. Uren,R. Howard,andT Perinotti. Softwae Internationalizationand Localization VanNostrand
Reinhold,New York, 1993.

11



