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ABSTRACT

Softwareapplicationsaredesigned around user interaction. Oneinteraction component
istheuser interface; the other deeper componentsrepresent theapplications’ logic and
corefunctionality. Internationalization ar chitectur es recognize the need for localizing
user interfaces to particular cultures. We continue the discussion on culture and
software focusing on the software core rather than the user interface. This core
correspondsto deep cultureasopposed to the surface cultural manifestationsembedded
intheuser interface. We argue herethat deep culture can be embedded into application
software in a modular way.

INTRODUCTION

The participantsof the 1999 E-Conomy conference called for apluralistic perspec-
tive on e-commerce and itstechnologies (Cioffi, 1999). Technologies devel oped for e-
commercehaveanumber of popular applications, including communication and discus-
sions, decision-making and negotiation, voting and other forms of facilitating citizens'
toparticipateinfederal andlocal governments. A pluralistic perspectiveon e-commerce
and other computing technologies requires the consideration of social and organiza-
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tional cultures, including value systems, beliefs and norms. The state of application
software today seems to indicate that U.S. technologists and so-called, software
evangelists still determine the user experience based on their own cultural biases.

To date, the devel opment of software for aculture different from the culture of its
authors has been focused on adapting the user interface. This method isreferred to as
software internationalization. The underlying assumption behind software interna-
tionalizationisthat all of the culturally and linguistically sensitive software components
can be separated fromthelocal e-independent core of theapplication (Hall, 1999, p. 298),
(Nakakoji, 1996; Hall and Hudson, 1997).

The assumption of the culture-dependent interface and the culture-independent
core has helped software companies to develop programs for international markets
without re-writing thevery sameapplicationfor every new national market. The perspec-
tivethat all cultural aspects are encapsulated in the external layer of the software has
been fundamental in porting applicationtointernational markets. Wewill arguewiththis
traditional engineering approach (Sommerville, 1992), which (1) separates the human
interface from the mechanics of the apparatus, and (2) assumes that changing the
interfaceisall that isnecessary to changethe usability of that apparatus (Laurel, 1991).

Attheearly stage of theinnovation curvesimplification and reductionism are often
necessary to understand complex situations, construct models and build machines. The
ability to match aproblem’ scompl exity withitsrepresentation and machinal embodiment
increases with the discovery of methods and techniques that are specialized for a
particular type of innovation. The discussion presented hereisbased on the assumption
that the current state of the software development processes allows for a richer
perspective on the culture-software relationship than that being employed today.

In this chapter we present arguments behind the claim that cultural concerns
penetrate beyond the user interface. Contrary to what the current methods of engineering
of international software would suggest, we consider the software core being culture-
dependent. There are two interconnected motivations behind this statement: (1) the
software coreisatechnol ogy which, according to sometheoriesof technology, isrooted
in, and shaped by, culture (Heidegger, 1977; Feenberg, 1991; Ferre, 1995); and (2) and
unlike many other technol ogi es software describesand automates complex activitiesand
whole processesthat previously wereundertaken by peopleand organizations. The core
of asoftware artefact embeds decision-making, rulesof behaviour and patternsof actions
that depend on culture (Juustila, 1995; Kaplan, 1995; Hofstede, 1997). Consequently,
embedding theattributes of theusers' culturerequireschangesto thedesign of software
architectures that go beyond the current international standards for software architec-
tureand localization.

This chapter continues the discussion on culture and software and the dominant
role of Western cultures, theU.S. in particular, in software development (Taylor, 1992;
Juustila, 1995; Kaplan, 1995; Nakakoji, 1996; Carmel, 1997; Kersten, Matwinetal., 2000).
Two perspectives on culture are presented, followed by three theories of technology.
Then perspectives on culture are coupled with theories of technology. This theory-
based assessment isillustrated with three examples of culture being embodied in the
software core. A proposal for software “ culturalization” isthen formulated. It is based
ontherecognition that deep cultures can be embedded in software. Thisshould happen,
as we conclude, even if one assumes that the impact of national cultures diminishes.
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