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0 Planet: An Overview

Softwareis becomingan increasinglyinternationalaffair. The internethasbroughtusersclosertogether,
andthereis moreoutsourcingto overseasfirms thanever before[16]. Sincegoodsoftwaretakesinto ac-
countthecharacteristicsof typicalusers,internationalisationproduceschallengesbecauseof userdiversity.
ThePlanetpatternlanguageaidsin thespecificationof suchsystems,with a goalof makingthemusable
andusefulto peoplefrom differentlocationsandbackgrounds.

The overall processfor producingsoftwarewhich fits the needsof particularculturesis termedcul-
turalisation (after [2]). It is not enoughto provide oneglobal versionof softwarewith the intentionof
satisfyingeveryone.Somesoftwarefeatures,suchasimagesandtext, mustbedevelopedwith specificcul-
turesin mind. To this end,theculturalisationprocessentailstwo phases.In the internationalisationphase
(alsocalledlocalisation-enabling), databasesandotherstructuresaresetupwithin thecoresystem.These
structuresarethenpopulatedin the localisationphase,whenprogrammers,translators,graphicartists,and
othersdecidewhatis appropriatefor a particularusercommunity.

Figure1 providesan overview of the fourteenpatternsandindicatesthe seven patternswe have de-
tailed in this paper. The remainingpatternsaresummarisedin Section8. Thecycle betweenFlexible
Function(4) and Elastic User-Interface(5) reflectsthe idea that functionality and user-interface
shouldbeiterateduntil satisfactory.

Youbegin applyingthelanguagewhenyouhave beenpresentedwith a projectthatdeliversto multiple
cultures,or maydo so in the future. In this case,begin with Export Schedule(1). If thereareno such
projects,but you anticipatethey will comelater on, you can get startedby developingsomeCulture
Models(2).
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Figure1: A mapof the Planetlanguage.The numberafter somepatternsrepresentsits positionin this
document.Section8 outlinestheremainingpatterns.

1 Export Schedule

Context: You arebeginninga projectwhereuserswill comefrom awide rangeof culturalbackgrounds.

Problem: Culturalisationis a resource-intensiveexercise.

How can you allocateresource to culturesat a level befitting their individual needs,and at the
sametime ensure that no more attention than necessaryis devoted to any particular culture?

Forces: � Youshouldknow whichcultureswill useyoursoftware,otherwiseyoucannotprovidefeatures
whichmeettheirneeds.

� It is often too expensive to producefor all audiencesat the sametime. Sometimes,a local
versionis preparedfirst andoverseasusersareconsideredlateron.

� Introducinganew culturemaynotbeasimplelocalisationprocedure.Thenew culturemayne-
cessitatechangesto theinternationalisationframeworkandthiscanbepainful.Asoneexample,
differentculturesusedifferentrulesfor sortingwords. An English-languageimplementation
cansortusingthe“ � ” and“ 	 ” operators,but whatif a culturewith a differentalphabetorder
is introduced?If thecomparisonsarescatteredacrossthecode,thena programmerwill have
theunenviabletaskof replacingeachonewith a genericcomparisonfunction.

Solution: Producea schedulewhich indicateswhen eachtarget culture will be supported, and how
important it is to support eachtarget culture. Somecultureswill not usethesystemuntil version
3.0 is released,but theseculturesshouldstill be consideredwhenversion1.0 is developed. The
repositorycan be consultedto determinewhich factorsvary acrossthe supportedcultures. The
localisationphasecanthenaddressthis variation.

In mostbusinesses,interactionwith themarketingdepartmentwill beessential.Whenconsidering
attractivenessof foreignmarkets,considersizeandvalueof customerdemand,competitive import-
anceof themarket,andavailability of expertise[19].
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At this stage,establishthe importanceeachculture placeson differentaspectsof software. For
instance,Evers and Day [7] found that Indonesians,comparedwith Chinese,aremore attracted
towardsusabilitythancertainotherqualities.Sinceyou cannotmaximiseevery quality, this kind of
informationwill tell youwhichareasto focuson for a givenculture.

Rationale: Identificationof culturesin advanceensuresthat the functionalcoreandinternationalisation
framework areflexible enoughto makechangesrelatively straightforward.

Examples: Searchingfor targetmarkets,choosinghow intensivetheoperationwill be,andplanningfuture
expansionis a well-establishedinternationalmarketingpractice[14].

Urenet al. [23] suggestthatmarketingstaff shoulddevelopa list of targetcountries,evenif transla-
tion is not immediatelyrequired.Luongetal. [15] suggestthatdevelopersneedto decidebetweena
full localisationandapartiallocalisation,andalsoconsiderwhetherto shipoverseassimultaneously
with thelocal release.

ResultingContext: If yourorganisationhasnotalreadydoneso,startcreatingCulture Models(2). You
mayneedto updateexistingCulture Models(2) to reflectany new culturesbeingconsideredor to
accountfor aspectsof thecultureswhich arerelevant to the new project. Onceyou have collected
Culture Models(2) into anOnline Repository(3), youwill beableto createaMulticultural
System suitablefor culturesmentionedin theschedule.

Note: For the remainderof this paper, the culturesmentionedin the Export Schedule(1) are
referredto asTargetCultures.

2 Cultur eModel

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

Problem: Like beauty, usabilityandutility arein theeye of thebeholder. Youhave to understandtheuser
beforeyoucanbegin workingtowardsthesequalities.How do you support developmentdecisions
which dependon information about specificcultures?

Forces: � Extensive informationmayberequiredto supportdevelopmentdecisions,necessitatingpoten-
tially expensiveresearchactivity. Thiseffort will haveto berepeatedonnew projectsinvolving
thesameculturesunlessexplicit attemptsaremadeto reuseit.

� It is difficult—sometimesimpossible—toreverse-engineerdetailsaboutculturesjust by look-
ing at theresultantproduct.TheWalkmanhasbeensuccessfulin Americalargely dueto the
factthatpeopledonotwantto bedisturbedby theoutsideworld,but it wasoriginallyconceived
by Sony’sco-founderto helplistenersavoid disturbingothers[17].

� Even if you can accessprocessdocumentationsuchas meetingminutes,informationabout
cultureswill bescattered.This will bedifficult to find specificinformationwhenit is needed
duringinternationalisationandlocalisation.

Solution: Construct modelsof cultureswhich are relevant to your projects.When you discovernew
information about a culture, add it to the culture model. To improve opportunitiesfor reuse,
thesemodelscanbeheldin commonby theentireorganisation,ratherthanpertainingto a specific
project. They arean assetwhich is refinedover time, just like a softwarelibrary or an estimation
technique.

Theculturemodelcanalsoincludeissuesregardingthedevelopmentprocess.Luongetal. [15] dis-
cusstheEnglish-languageability of thequalityassuranceengineersthey dealwith in Japan.Another
culture-dependentprocessis usertesting;someculturesaremorereluctantthanothersto criticisea
product(e.g.[11]).
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Rationale: Consistentculture modelsprovide a centralpoint for culture-specificdetailsand also help
developerscompareandcontrastcultures.If adevelopernoticesthatall of theculturesfor aparticular
programuseLatin characters,thentheinternationalisationphaseneednotconsiderthepossibilityof
non-Latincharactersets.Localisationwill alsobemoreefficient if similaritiesbetweenculturescan
beexploited.

Examples: Thereareseveralwell-known culturemodelsin anthropologicalandmarketingliterature. In
“UnderstandingCultural Dif ferences”[10], Hall andHall explain several culture-dependentvari-
ables,e.g. the level of detail peopledesirewhenpresentedwith information,attitudesto personal
space,whetheror notpeoplelike to performtasksin parallel.

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

ResultingContext: Onceyou’ve decidedto createa culturemodel,you’ll needa way to structureit. A
culturemodelcanbeconceptualisedin differentways;anextremelysimpleformis justanarbitrarily-
orderedcollectionof relevantdocumentationgatheredfromvariousprojects.In thispatternlanguage,
we focusononemeansof characterisingaculture:theVector Metamodel form.

3 Online Repository

Context: You have begun to maintainCulture Models(2) accordingto the sameVector Metamodel
(i.e. samefactorsfor eachculture).

Problem: As you startaccumulatingCulture Models(2), you will realisethe needto organisethem
together. How can a collection of culture modelsbe organisedin a manner which is useful for
software projects?

Forces: � CultureModelsshouldbeorganisation-wideto avoid duplication;it is feasibleanddesirableto
transferinformationlearntfrom oneprojectinto otherprojects.

� Informationaboutculturesshouldbeshared,but is oftendiscoveredin physically-distantloca-
tions.

� If developerscan’t accessthemodelsquickly andeasily, theinformationwill beignored.

� If developerscan’t updatethemodelseasily, therepositorywill loseaccuracy over time.

� Cultureshave relationshipswith oneanother. We shouldbeableto captureassociations,such
asonegroupbeinga sub-cultureof anothergroup.

� It is useful to look up a specificCulture Model(2), but therearemany otherwayspeople
might like to accessinformationduring the culturalisationprocess.Dependingon the taskat
hand,developersmaywish to explore the informationin unanticipatedways,e.g. comparing
two cultures,consideringasinglefactoracrossnumerouscultures.

Solution: Createan online repository, accessibleto the entire organisation.Composeit of Culture
Models(2) all basedon the sameVector Metamodel.

Thefollowingguidelinesmakeit easyto accessinformationin therepository:

� Provide browsingfacilities which presenteachcultureandfactor. Let the userselecta factor
(andshow how eachculturevariesonit), aculture(andshow all of its factors),or acombination
of both.

� Provide facilities to searchtheCulture Models(2).

� Link from onemodelto anotherif it helpsto demonstratea pointof similarity or difference.

� Link to theoriginalartefactsif they areonline,or identify thesourceif they arenot.

Thefollowingguidelinesmakeit easyto updatetherepository:
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� Facilitatediscussionamongcontributors,e.g.via amailinglist or within therepositorysystem.

� For eachCulture Model(2), makeoneor morepeopleresponsiblefor maintainingit.

Large repositoriescangroupCulture Models(2) together, e.g. accordingto continent.This ap-
proachcanfollow theComposite pattern[9], e.g. a modelof Europecontainsits own information
andalsocontainschild models(France,Italy, etc.).Whenauserlooksupamodel,informationabout
its ancestormodelsarealsoshown.

Rationale: Like patternlanguages,repositoriesof this naturehelp peoplereuseexisting, tested,know-
ledge. Reuseof proven conceptsinvolving human-computerinteractionare particularly helpful,
becausepeople’s reactionscanbe difficult to predict. In the caseof interactionwith international
systems,thecasefor reuseis evenstronger, becausemorework is requiredto obtainoriginalknow-
ledge(e.g.travelling overseas,establishingpartnershipswith foreignconsultants).

Examples: Fernandes[8] containssometablesshowing factorsversusculture. However, the text stops
shortof exhaustively listing this information.Onetablemightshow culturesA, B, andC, andatable
onotherfactorsmight show A, D, andE.

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

Theauthorsarecurrentlyundertakingaprojectto build aweb-basedrepository. Theintentionis that
developersandusersfrom aroundtheworld will useandcontributeto thedatabase.

ResultingContext: Therepositoryenablesdeveloperstoeasilyaccessacorpusof culture-specificinform-
ation.Youcanusethis informationto specifyaMulticultural System.

4 Flexible Function

Context: You areproducingaMulticultural System andanOnline Repository(3) hasbeenestab-
lished.Youhave begunto specifytheuser-interfaceaccordingto Elastic User-Interface(5) or
youfeel thatit is moreappropriateto specifyfunctionalitybeforetheuser-interface.

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

How do you ensure the softwareperforms functions which aremeaningful and usefulto people
from different cultures?

Forces: � Softwareis typically writtenwith specificdomainsin mind,whetherbroad(e.g.aspreadsheet)
or narrow (e.g.acodeinspectiontool).

� Domains—whetherbroador narrow—arenothomogeneouswith respectto culture.

� Usability is alsoinfluencedby theuser’s culture,andusabilityderivesfrom morethanjust the
user-interface.Flexible searching,for instance,cannotbeachieved just by applyingElastic
User-Interface(5).

Solution: When you generatea newfunction, checkif it is culture-specific,and if so,refineit to meet
the needsof your target cultures.

Breaktherequirementsphaseinto severalsmallerstages.Thisway, you canprogressincrementally,
so thatplanningfor the subsequentstagecantakeinto considerationthe culturesmentionedin the
Export Schedule(1). Whenever you createa new requirementor refineanexisting one,consider
its impacton the target cultures. Somecueswhich might suggestculture is an importantfactor
include:

� a requirementdependsuponlegislation(a taxationrule).
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� a requirementimpliesanorganisationalrole (only certainpeopleareauthorisedto shutdown
theassemblyline).

� arequirementis basedona philosophicalstance(a teachercanannotatetext, but studentscan’t
[18]).

� a requirementis underpinnedby certainethicalvalues(anemployee’sactionswill belogged).

Thisprocessmaygeneratenew questionsaboutcultureswhichtherepositoryshouldbeconsultedto
solve. If it cannotsolvethem,seekthemostimportantanswersby alternativemeans(e.g.interviews
with domainexperts)andupdatetherepository. Oncetheanswersto thesequestionsareknown,you
will be in a betterpositionto refinetherequirements.Your initial ideafor a requirementmayform
thebasisof a suitabledefault,but youmayneedto extendit to satisfyall targetcultures.

Examples: Time-keepingvariationsimply morethanjust differencesin user-interfaces.Eachsupported
calendarformatrequiresfunctionalitydedicatedto handlestandardoperations(e.g.findingweekday
from date,incrementingdate).Thesituationbecomesevenmorecomplex whendifferencesin other
areas,like timezonesandwork cycles,areconsidered.

Currency differencescanleadtocomplicatedfunctionality,especiallywhenconversionsarerequired.
Theintroductionof theEurois a familiar example.

Nielson discusseda Frencheducationalproductwhich enablesteachersto annotatepoems[18].
He notedthat in somecountries,it would moreappropriateto give studentsthe sameability. The
decisionto includethiskind of functionalityrestsonculturalvaluessuchasattitudesto learningand
authority.

ResultingContext: Iteratebetweenthis patternandElastic User-Interface(5). until you aresatis-
fied with functionality anduser-interfacestructure.Establisha Universal Default(7) for each
functionin casetheuser’sculturehasnotbeenspecificallycateredfor.

5 Elastic User-Interface

Context: You areproducinga Multicultural System and an Online Repository(3) hasbeenes-
tablished. You have a solid understandingof general functionality after applying Flexible
Function(4), or you feel that it is moreappropriateto specify the user-interfacebeforeconcen-
tratingonfunctionality.

Problem: The samefunctionality canbe presentedto the userin differentways. How do you createa
user-interface which canbeusedeasilyand effectivelyby all targetedcultures?
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Forces: � Differentculturesusedifferentschemesfor representinginformation. Text direction,for ex-
ample,canbeleft-to-right, top-to-bottom,right-to-left,andevencircular. Relative positioning
of graphicsandhighlightingmechanismsalsovary [21].

� Somecultureswantmoreinformation,or differentinformation,thanothers.Someculturesare
moreaccustomedthanothersto inferring missingdetails[10]. Culturesmayalsovary in the
natureof informationrequired. The right featurecannotjust be pluggedin later on (e.g. a
culture-specificiconor language-specificstring).

� Human-humaninteractionvariesconsiderablyacrosscultures. Somenotionsof interaction
arerelevant to the human-computerdialogue,e.g. reactivity versusproactivity exhibited by
participants.

Solution: Designthe overall structure for the user-interface flexibly, sothat GUI elementscan sub-
sequentlybere-definedand rearrangedwithout massivedesignchanges.

Theprecisedetailsaboutwhat informationyou arepresenting,andhow it is arrangedwill not be-
comeclearuntil thelocalisationphase.Therefore,developanelasticuser-interfacesothat theuser-
interfaceis notfixedduringtheinternationalisationphase.

As with Flexible Function(4), breaktheuser-interfacespecificationprocessinto severalstages,
sothatyoucanplaneachsubsequentstagein thelight of theculturesbeingtargeted.

Two generalguidelinesapply:

� Consulttherepositoryor useothermeans(e.g. usertesting)to discover how elastictheuser-
interfacestructuremustbe. A culture’s writing directioncanindicatetheorderin which ma-
terial of a non-textual natureis alsoperceived. Also, text sizewill vary dueto variationsin
alphabet,word lengths,grammar, and conventions. This will affect the spaceallocatedfor
writing.

� Oncetheoverall structureis present,you will have identifiedtheGUI elements.However, the
precisedetailsof GUI elementsdependonculture.Therefore,at thisstage,identify whichGUI
elementsareculture-specificand leave themabstract,e.g. a button to deletea file could be
calleddelete-fileandits typesimply declaredasa buttonwith a bitmapanda label. After this
patternhasbeenapplied,anartistperforminglocalisationmight createa crossfor oneculture
anda skull-and-crossbonesfor another, with accompanying labelsin theappropriatelanguage.

Rationale: Complicatedchangesto theuser-interface,suchasreversingorderof elements,cannecessitate
widespreadcodechangesif they arenotdesignedfor. Also,acommonproblemis theintroductionof
a languagewith text too largeto fit in its usuallocation(e.g.a menubaror dialoguebox) [15]. This
wouldbefairly trivial to preventif it wasknown thatthelanguagewasscheduledfor introduction.

Accordingto theSlinky meta-model[5], it is possibleto split user-interface,human-computerdia-
logue,andfunctionalcore. Architecturesbasedon Slinky shouldprovide adequatesupportfor de-
veloperswho wish to createElastic User-Interfaces(5). Coldewey’s “User InterfaceSoft-
ware”patternlanguagealsocoversseparationof user-interfaceanddomain[3].

Examples: Someprogramsenabletext to be shown and insertedin right-to-left aswell as left-to-right
modes.Farsisupportwithin theVIM text editorletsusersdynamicallyswitchbetweenorientations,
andcansimultaneouslyshow onefile in two differentwindowspresentedin separateorientations.

The websupportsvariouslayouts. Horizontalorientationof layout (e.g. whetherlinks areon left
or right) is correlatedwith theorientationof text in theoriginatingcountry[1]. It is worth noting,
though,thatanindividualsitegenerallydoesnot providemorethanonelayout.

ResultingContext: IteratebetweenthispatternandFlexible Function(4) until you aresatisfiedwith
functionalityanduser-interfacestructure.You candesignspecificfeaturesaccordingto Targeted
Element(6). EstablishaUniversal Default(7) for theUI structurein casetheuser’sculturehas
notbeenspecificallycateredfor.
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6 TargetedElement

Context: You have preparedanElastic User-Interface(5).

Problem: How can you createspecificelementsto plug into the user-interface framework?

Forces: � Thepurpose,state,andworkingsof a user-interfaceelementshouldbeclearfrom its appear-
ance.

� A user-interfaceelement’s appearancecanbemisinterpretedif theuser’s culturewasnot con-
sideredin designingit. An extremecaseis whenusersarepresentedwith foreign languages,
but therearemoresubtleinstances.ThefamousMacintoshtrashcanlookedlike apostalboxto
Britons,causinggreatfrustrationwhenthey tried to e-mailtheir work [22]!

� It is alsopossiblefor a featureto be correctly interpreted,but still be inappropriate.Many
applicationsusehandgesturesto representcertainconcepts,but someof theseareoffensive in
somecountries[8]. Similarly, a givencolour canconvey differentmoods,dependingon the
culturein question[20].

Solution: For eachabstract elementcontainedin the Elastic User-Interface(5) specifica-
tion, providean instantiation targeted to eachculture in the Export Schedule(1).

The Online Repository(3) canbe consultedfor guidance. If it proves insufficient, investigate
furtherandrememberto feedresultsbackin to therepositoryfor next time.

Many elementswill have a commoninstantiationfor anentiregroupof cultures.This is wherethe
ideaof compositeculturesdiscussedin theOnline Repository(3) canbe useful. For instance,
a groupof culturescalled“English-language”cansharethe sametext (of course,this would be a
compromisebecauseit is preferableto have “USA-English”, “UK-English”, etc.).

TheOnline Repository(3) canhelpto identify featureswhicharemisleadingor offensive. How-
ever, user testingis also essentialsincepeoplefrom external culturescan overlook this kind of
problem.

Examples: This patternis exemplified by any softwarewhich supportsdifferent languages,address
formats,units of measurement,currency, etc. Tools andlibrarieslike Java’s MessageFormatclass
supportthecorrespondingdevelopmentprocess.

Theculture-specificpartnersof theYahoo! websiteareanotherexample.They areorganisedin the
sameway astheir parent,but containinformationspecialisedto their culture,suchasweatherfor
certaincitiesandstatusof localstockmarkets.

ResultingContext: AdoptaLanguage Policy tohelpyoudecidewhichlanguageswill besupportedand
to whatextent. If your user-interfacecontainsmetaphors,ensurethey areMeaningful Metaphors.
Sinceit canbeexpensiveto targeteveryelementto everyculture,provideaUniversal Default(7)
in casetheuser’s culturehasnotbeenspecificallycateredfor.

7 UniversalDefault

Context: You have preparedfunctionalityandthe user-interfaceaccordingto Flexible Function(4),
Elastic User-Interface(5), andTargeted Element(6).

Problem: Localisationis costlyandrequiressubstantialknowledgeabouttargetcultures.Providing many
featuresfor many culturescanleadto work in theorderof n2. How doyouoptimiseresourceswhen
therearemany features(functions,user-interface arrangements,user-interface elements),each
of which dependson a wide cross-cultural base?

Forces:
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� Featuresshouldgenerallybe tailored,becausea singleversionof a featureis rarelyadequate
for all cultures. If the singleversionis targetedto oneculture,otherculturesmay suffer; if
theversionis intendedto beuniversalandnot belongto any particularculture,it maybetoo
generalandsuitno-oneatall.

� Tailoringsoftwarefeaturesto acultureis anexpensive,time-consumingactivity. It mayinvolve
extensive researchandrequireslocalexperts.

� It is not alwaysfeasibleto tailor softwarefor smallculturesor to cultureswhich have unique
needswhicharedifficult to implement.

� An Export Schedule(1) cannotalwayscorrectlyanticipatewhich cultureswill usethesoft-
ware. Peoplefrom unsupportedculturesmight move to targetedareasor downloadsoftware
from a website.

Solution: For eachculture-dependentfeature, makea default which is universally meaningful. The
aim is to afallbacksettingin casenothinghasbeentailoredfor somecultures.Thiswill never beas
goodasatailoredfeature,but it is betterthanproducingadefaultwhichdoesnotconsiderthecultural
issueat all (e.g. onewhich is only suitablefor the developer’s culture). The following guidelines
will help.

� Provide text in themostfamiliar languageamongsupportedcultures.

� Endeavour to produceimageswhichareeasyto understandandfreefrom culturalbias.

� Sincenoteveryonewill know themostfamiliar language,try to replacetext, e.g.buttonlabels,
with meaningfulimages.

� The familiar languagemay still be non-native for many users. Avoid the useof jargon and
conceptswhichwouldonly befamiliar to a smallsubsetof supportedcultures.

� Avoid conceptswhichmightoffendsomecultures.

Rationale: This patternresemblesthe näive approachto culturalisationwhich claims that we should
simplyprovideuniversalfeatures.Thedifferencehereis thatthepatternis seenasa fallbackto help
reducedevelopmenteffort, andis certainlynotclaimedto beidealfrom theuser’spoint-of-view.

Examples: Numerouswebsitesprovideversionsin two languages:onein thenative languageandonein
English.Englishis beingusedasthelanguagewhichwill reachthemostpeople.

Someiconsandmetaphorsfrom popularsoftwareparadigmsarewell-understoodin differentcul-
tures.Webbrowsersoftenuseleft andright navigationarrows. Word-processorsandpaintingpro-
gramsusea blankpageto representa new documentandscissorsfor cutting. Help is oftenrepres-
entedby a question-mark.

ResultingContext: Thereis now a defaultfor eachuser-interfacefeature,to accountfor caseswhenthe
user’sculturehasnot beenspecificallycateredfor.

8 RemainingPatterns: A Summary

Thefollowing is a summaryof patternswhichwerenot coveredabove.

Vector Metamodel Determinethedimensionsof culturesthatinterestyou,andcharacteriseeachCulture
Model(2) asa vectorwith a valuefor eachdimension.

Multicultural System Identify culture-dependentfeaturesof thefunctionalityanduser-interface.Create
an appropriateform of eachfeaturefor eachtarget culture. Packagethe variousforms together
accordingto All-In-One.

LanguagePolicy Form a policy explaining to whatextenteachculturewill besupported,i.e. how much
will betranslatedto theculture’sprimaryand/orsecondarylanguages.
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Meaningful Metaphor Sincemetaphorsshouldrelateto everydayexperience,tailor metaphorsto meet
culturalexpectations.

All-In-One To avoid stereotypingusersandensurethesoftwareis flexible, produceoneversionwith all
formsof all features,so the usercantweaksettingsto their own needs.To acceleratethe process,
providea profileof defaultsettingsfor eachtargetculture.

Citizen ID To decidewhichculturalprofile to use,determinetheuser’s cultureonfirst useandensurethe
choicepersistsuntil theuserchangesit.

SimultaneousFeature To supportdomainsor userswhich dealwith more than oneculture, presenta
featurein morethanoneform at thesametime.

9 Concluding Remarks

ThePlanetlanguageis intendedto sparka few thoughtsin themindsof developersaboutwhatit meansto
createatruly internationalapplication,asopposedto onewhichis simplymultilingualor culturally-neutral.

The languagecan be expandedin at leasttwo directions. Firstly, Planethelpsusersbut confronts
developerswith a morecomplicateddevelopmentcontext. We have commentedon technicaldetailsocca-
sionally, but only to justify the efficacy of someof our patterns.It would be usefulto develop a pattern
languagewhich encapsulatesthecomplex detailsof issuessuchaslanguagetranslationandtime conver-
sions.

A secondexpansionwould be broadeningthe domainfrom single-userapplicationsto encompass
Computer-SupportedCollaborative Work (CSCW).When computersystemsare usedto mediateinter-
actionamonghumansfrom differentcultures,a whole new setof challengesopenup [4]. At this stage,
we have deliberatelyavoidedsuchcomplications.Thepatternsherewould still berelevant,but numerous
additionsandmodificationscouldalsobeexpected.
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