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Abstract

As the information revolution worldwide becomes increasingly multilingual, and as access to the new information and communication technologies in Africa increasingly extends beyond the capital cities, there is more potential and greater need to accommodate use of the indigenous languages of the continent. We report on localization efforts in Nigeria particularly, the development and features of Paradigm Lingua, a multi-lingua word processor and translator for African languages. Future projections are discussed and it is concluded that collaboration of experts in various fields and adoption by the populace and governments are crucial to the success of localization projects in Africa.
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1.0 Introduction 

It is generally agreed that availability of software and content in the language(s) most familiar to users is an essential element in their adoption and optimal use of computers and the Internet. However, ICT has been introduced to Africa and Arabic-speaking areas in the same languages in which these regions were as colonized and which have mostly served as official languages since independence, namely; English, French, and Portuguese. A large majority of people on the continent either do not speak these languages or do not speak them well. Efforts to expand the use of ICT for development are beginning to recognize the necessity of responding to these sociolinguistic realities.
Internationalization is the process of designing a software application so that it can be adapted to various languages and regions without engineering changes. Localization is the process of adapting software for a specific region or language by adding locale-specific components and translating text to reflect orthography, culture, etc [1]. A locale is a set of user preference information related to the user's language and sublanguage. An example of a language is “French,” where the sublanguage could be French as spoken in Canada, France, or Switzerland. Locale information includes currency symbol; date, time, and number formatting information; localized days of the week and months of the year; the standard abbreviation for the name of the country; and character encoding information [2].

2.0 Localization 

More generally, localization revolves around adapting ICT to the local modes of communication, culture and standards. It may be viewed as a range of applications (concerned with language deployment) from three broad perspectives. These are listed:

· Equipping systems to handle local language needs
· Content production for local audiences in ways that they can understand
· Localization of user interfaces
Localization of input systems (e.g. keyboards) and interfaces (e.g. software) are particularly important, as these have the potential to facilitate production of content.
Equipping systems: This is mainly a matter of actualizing the potential of computer systems to handle local languages in various ways, notably non-ASCII text but also audio. Key issues are fonts, input and display. Many languages of Africa are written with an extended Latin script and a number of others, like Arabic, use non-Latin scripts. For these languages, unlike others (especially in Southern and Eastern Africa) that use basically the same character set as those of Western Europe, the advent of Unicode represents a new era of possibilities. However, basics such as fonts and input (keyboard layouts) are necessary. Fonts are really the first issue, since without correct fonts; software applications will not display extended characters or non-Latin scripts. For input of languages that use non-ASCII characters, keyboard layouts are necessary as well (these may be created for languages for which there does not yet exist localized software). Beyond capacities to handle text, the capacity of systems for users to create and use multimedia that does not rely solely on text is another important, though sometimes overlooked, consideration. At the same time it is recognized that there do exist many older computers in Africa, often the result of donations of used equipment, whose systems cannot handle Unicode and may be limited in other aspects such as audio.
Content: The production and display of information relevant and accessible to users. This is facilitated by the considerations under the previous point. Choice of languages is a key consideration here, since this is where ICT can convey information for development or other purposes. Other considerations such as the cultural appropriateness of themes and images, and the approach to communication within the language are also important parts of localized content.

Localization of user interfaces: This of course includes the translation of basic computer software such as browsers and word processors into different languages, including commands, dictionaries, help files etc. (the capacities of software to handle diverse language needs is considered under the first point above). Other issues such as locales and culturally themes used in the software are also important considerations. In many cases, localization may be some but not all of the above. Localization of Arabic, and to a limited degree of African languages, is being undertaken by commercial software companies, notably Microsoft. While this helps in the overall picture of localization, it concerns only major languages and large markets.

The amount of material in African languages on the internet is increasing slowly, and there are active efforts to localize software, particularly in South Africa. Eastern Africa, and Nigeria. However there is limited connection among the efforts, limited knowledge beyond a few specialists and unfortunately, limited support / adoption from the populace and governments. For example in Nigeria, Paradigm International introduced the Lingua software in 2001, Alt-I introduced the Yoruba Keyboard in 2004 while Lancor Technologies produced the Konyin Keyboard in 2005. There is increased interest in localization, around the world in both commercial software companies on the one hand and the open source software movement on the other. The current prevailing practice is for applications to place text in resource strings which are loaded during program execution as needed. These strings, stored in resource files, are then translated into different languages. Programs thereafter reference resource libraries depending on the selected locale data at run-time. 

3.0 Paradigm Lingua

The major players in the Nigerian software industry are firms deploying (creating or supporting foreign) applications for Banking, Finance, Accounting, Oil & Gas, ERP, Human Resources and Insurance [3]. Consequently, localization has not been their priority since the educational sector and general purpose software do not fall within their purview. Nevertheless, a few organizations like Paradigm International Limited were involved in research and development of software outside the Banking and HR sectors. For localization [content development] in African languages, Paradigm developed the commercial Paradigm Lingua Software in January 2001. The application has made some impact on education and electronic publishing in indigenous languages in Nigeria [4]. Though its adoption is slow, with time this and similar efforts will ameliorate the dismal portrayal of ICT usage for education in Nigeria as recently reported by Aduwa-Ogiegbaen and Iyamu [5]. Screenshots of the product are illustrated in Figures 1, 2 and 3.
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Figure 1: Lingua screenshot showing text in multiple languages
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Figure 2: Lingua screenshot showing paragraph language selection
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Figure 3: Lingua screenshot showing formatting and automatic word completion

Paradigm Lingua:

· is a multi-lingual word processor and translator 

· supports the simultaneous display of multiple languages, multiple fonts with easy insertion of diacritics, etc.

· explicitly supports English, Hausa, Igbo, Yoruba, Efik, Kalabari, Dutch, French, German, Italian, Spanish, Swahili, and a user-defined language.  

· provides language sensitive spell checking and assists with multi-directional translation.

· supports these file formats; 

Rich Text File (.RTF)

Text  (.TXT)

Proprietary (.LIN) 

· an award-winning software;

"The Best & Most Commercially Viable Software" and for it, the author won the 
“Best Software Developer” (Researcher Category) at the 5th Nigeria Software 
Exhibition in 2001 by the Nigeria Computer Society. It has received good ratings from over 500 Software Download Portals. Clients presently span Africa, Europe, Asia and North America.

Paradigm has donated Licenses to:

· several educational institutions e.g. Dept. of African and Asian Languages, UNILAG, A&T Schools, etc.

· researchers and organizations e.g. Ayo Salami, Cyberschuul, HDI, etc.

· promote free religious publications (scriptures) e.g. IFA book, Mobible.org, etc.

Envisioned features for future versions:

· Improved Object model and support for remote automation and online (web) version

· Support for HTML file format (ability to read, process and save to the web format)

· Ability to Save directly to PDF (portable document format) without the use of Acrobat

· Grammar checker

· Improved graphics support

· Context sensitive translation

· Speech to Text \ Text to Speech capabilities

4. Conclusion

Localization of ICT in Africa is a worthwhile effort to enhance development and help preserve indigenous languages and culture. Though tasking and expensive due to scarcity of experts and resources, it must be done and embraced by Africans as no one else would see it as a priority. Such project requires collaboration and studies in Linguistics, Artificial Intelligence (computer science and engineering), Mathematics, etc. The end-results are applications and devices that would allow us to better document our history and project our cultural heritage and values in text, multimedia and on the Internet. Such efforts deserve the support of African peoples and governments. One solution that could be improved upon is the Paradigm Lingua software, a word processor and translator for African languages. 
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