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Summary


This paper briefly discusses the planning, design and development of multilingual web applications and then in more detail covers the challenges involved in maintaining and keeping them up to date and active.








Abstract





This paper discusses how to develop multilingual web applications using technologies and processes to minimise the effort involved in supporting many language versions of an application. Following a brief discussion of the Web today, the challenges associated with building and supporting multilingual Web applications are discussed. 





The discussion then moves on to managing these applications and the requirements involved in keeping a web presence globally yet locally relevant with up to date content. Web site ‘Synchronization’ and workflow technology is discussed which provides cost effective solutions for doing this. Various scenarios are also explained demonstrating the flexibility and extensibility of the solutions from both process and infrastructure points of view.





The technologies and processes discussed allow creation and maintenance of industrial strength multilingual web applications.











1.0 The Web Today





There are now more than one billion unique pages on the Internet of which 86% are in English (Inktomi and the NEC Research Institute, Jan 31 2000). However, around 35% of Internet users do not speak English, a number steadily increasing with the penetration of the Internet in non-English speaking countries. According to a study released by GlobalReach in 1999, the number of non-English speaking users has grown from less than 10% to nearly 50% over the past 4 years. There were over 200 million Web users by the end of 1999, speaking a large variety of languages. 





The following statistics are compiled from studies completed in 1998 and 1999 by IDC, Forrester, GlobalReach, Jupiter Communication, Anderson Consulting, ABI


Around 200 million web users world-wide by the end of 1999


Almost 50% of the global online community is from outside the US


Almost 50% of all European internet users live in Germany, France and the UK


35% of all web users do not understand English


15% of all content published on the web is non-English


Less than 10% of the world's population can communicate in English


�



1.1 Why Globalise Your Web site ?


User behaviour can be affected dramatically if translated versions of a website are not available as the following statistics show:


Buying behaviour - business users on the web are three times more likely to buy from sites in their native language


Stickiness - visitors linger twice as long on sites presented in their native language


76% of all web users who encounter sites that are not in their native language either look for a translated version, or translation capabilities or LEAVE  the site


Customer service costs drop when instructions are displayed in the user's language











2.0 Developing Multilingual Web Applications - The Challenges





Designing a globally acceptable and relevant website is practically impossible. At a minimum some translation and globalization will be required, however this requirement brings with it many challenges:


Translating complex web pages from source can be time consuming and can result in breakage, particularly where the pages include Java Script and other programmatic content


Managing the storage, distribution, hosting and publication of different language versions of a site can be tricky


Managing switching between language versions of the website and individual pages can be difficult and prone to breakage if this is maintained manually


Managing updates, supporting new content on the website and translating this when necessary can be a large administration overhead and again, without process and automation, this can be  prone to error. Adding additional languages is even more difficult


Accepting and saving user supplied information entered in multiple languages is a difficult requirement to support


Minimising translation and re-testing costs incurred by updates to the site, while supporting the required languages is always difficult whether you are dealing with software, documentation or web sites. It is even more of an issue as the turnaround time required is reduced, as is the case with most Web content - it needs to be translated and available in all relevant languages as quickly as possible


Maintaining centralised design control while allowing local override for different language sites can aid consistency yet allow enough freedom to provide locally relevant web experiences for users in different geographies








2.1 Developing Multilingual Web Applications - The Possibilities


There are several approaches to creating a multilingual Web application:


The most basic route is simply translating and duplicating the source files of the original site and having different URL’s for each language. An easy method of manually switching to another language version of the site may be provided, and is becoming standard, - the concept of a “Language Switchbar” as discussed later. In this simplest scenario the language selection is usually provided on an entry or “portal” page


A more advanced approach is to use common page source where possible with dynamic lookup of language specific content. This can be accomplished using ActiveX controls, Java Script or other programmatic means. Server side code could also be used to detect and switch languages automatically although this requires some work and is not possible in all cases. 


Combining both the above approaches with automatic language detection and switching by the server as well as automated support for translating and generating the multilingual site provides the optimal solution and an example of this approach is discussed here.





The rest of this paper presents the technology and process support that Lotus added to the Domino Web application and server environments to help customers meet these challenges of developing and deploying interactive web applications for Intranets and the Internet. 








2.2 Designing And Developing the Application





- Design base application with Domino Designer


- Design Java applications with a Java IDE such as VisualAge


The first step is to develop the base application, which will initially be single language only, with Domino Designer, using standard "good" international practice. For instance, in Java, all translatable text should be kept in property bundles and all country sensitive information should use the Java locale mechanisms. Due to the flexible nature of the tools provided you do not need to decide at this point how many languages you will eventually support, so the overhead involved in planning and design is kept to a minimum.








2.3 Translating The Design





- Domino Global WorkBench


Domino Global WorkBench is part of the Domino designer and Server which supports the development of multilingual applications. Domino Global WorkBench is  comprised of:


An integrated development environment which supports the creation of terminology glossaries (translation databases) from your website design. These glossaries contain only the translatable elements of the website design (text, graphics, Java etc.). This application contains logic to minimise the text presented for translation.


A translation environment which allows the easy translation of these glossaries shielding translators from the necessity to work in raw code (e.g. HTML, Java Script, Java, XML). Thus the integrity of the page source code is maintained by ensuring only relevant elements are extracted for translation and reinserted later.


The following are the Server side features of the Domino Global WorkBench environment:


A web site document ‘Synchronizer’ which provides tracking of new web pages/content as they are added and a workflow system to manage the translation, review and eventual publication process of these.


The multilingual Domino Server which provides automatic language switching of multilingual sites





- Use Domino Global WorkBench to ‘tag’ base language files and create glossaries for translation


Next, Domino Global WorkBench is used to tag the base language files for the web application with unique tags. Each tag is an index to a record in a repository which contains the base language string along with its translations into other languages. This repository is a Notes application and is known to Domino Global WorkBench as a glossary. The WorkBench may load a number of glossaries at the same time. The glossary may contain graphics as well as text.





Strings not found in any loaded glossary are added to the glossary for this subject area with a newly created tag. Storing tags in, for example, a Java property bundle allows a persistent reference to the set of translations for each string. As the web application evolves, the unique tag allows text strings and their translations to be permanently associated.








- Translate glossaries, possibly using Machine Translation or Translation Memory


Also stored in the glossary for each string is context information, translator guidelines, translation status along with the actual translations. Translators for each language use the distributed glossary application to translate text not previously translated. They are guided through this by a workflow. It is also possible to use machine translation and/or translation memory for first draft translations.





The glossary is an open design standard Lotus Domino application that supports export and import of terms so that third party translation tools may be used if desired. Versions of the glossary have also been extended to include machine translation support through the use of the DTS (Domino Translation Services - a connector to machine translation engines from many vendors), and to link to translation memory - specifically IBM TM2.











2.4 Building A Multilingual Web site





- Use Domino Global WorkBench to build a multilingual Domino application


When translations are complete for a sufficient number of languages (or before if desired), Domino Global WorkBench is used to create a multilingual application from the tagged application and the translations held in the glossaries. The WorkBench can process multiple applications combined into a larger application at once. Also the multilingual application, while typically keeping all languages in same Domino database, may consist of one Domino database per language.





Both the above scenarios provide similar functionality, and the decision to go the route of the single source multilingual application or the multiple source (one per language) unilingual application will be influenced mostly by the preferred hosting options as discussed in section 3.1.





It is also possible to create pseudo language applications for test purposes before translations are available, and valuable time can be saved using this proven process.





Domino Global WorkBench handles the layout attributes that must be set for bi-directional languages and Domino renders the corresponding text and graphics accordingly. The fonts used in the application source may also be changed when building the language versions of the application if necessary and a “Font Mapping” system is provided for this purpose. Interestingly the UI of the WorkBench utilises intelligent font selection in it’s display to maximise the effectiveness of displaying multiple languages simultaneously and one of our developers has 4 patents pending on this technology. This support was also the subject of  a presentation to this conference last year.





- If necessary adjust the layout of the application to account for different sizing due to language text expansion


Sometimes the screen layout of forms or views etc. may have to be language dependant. In most cases this is taken care of by the dynamic behaviour of HTML or other components of the application at run time. Sometimes, however,  a form, view etc. may need to be differently layed out manually per language.





If modifications to layout are required this places a greater emphasis on version ‘Updating’ support within the toolset. For example, you do not want to touch or affect in any way the existing translated and layout adjusted pages in the event that some other pages change. (see “Managing Updates” in section 3.2 for more detail).





With the application infrastructure now in place the multilingual application may be accessed through browsers or Notes clients, although it may not yet have been populated with useful business content. The site can now be turned over to the content providers.




















2.5 User Access to Multilingual Web Site





This section of the paper describes how the generated web site looks from the end user's point of view.





- From Notes or browser client, forms, content etc. are presented automatically in user's language of preference


When the user accesses the site using a Notes or browser client, active content and business content are presented in the user's language of preference. This is done automatically using the "Accept Language" standard of HTTP. Active content means the infra structural portions of the web site, for example, forms, views, frames, framesets and Java applets or beans. Business content means the documents or pages which contain the business information that is continually evolving thoughout the life of the web site.





It is also possible to build a more traditional web site where the user explicitly navigates to the language of interest, in this case each language would typically be in a separate Domino database (as described in section 2.4). Domino Global WorkBench provides a language 'Switchbar' to support easy switching between languages on a website. This can be a represented as a graphical navigation bar or as a text selection list and is simply included in a frame on the site. This is automatic support and is inserted by the WorkBench, i.e. It does not have to be explicitly added manually when designing pages.





Note that the document language is programmatically accessible allowing application developers to build more sophisticated language dependent behaviour.





- Ability to go to same page in another language - the “SwitchBar”


Additionally the user who wishes to see equivalent documents in other languages may use the Switchbar discussed above. The designer simply adds this support to their application by selecting the corresponding option in the WorkBench. DGW will then add all the infrastructure necessary to support the switching of language pages. And any pages added in the future will inherit this support if they are marked as being ‘translatable’.





Java Script is utilised to switch from a Web Client, @Functions from the Notes Client. The graphics and or text displayed in the Switchbar are completely configurable. Users may also enforce specific display parameters on the Switchbar by adding their own Frame and following some simple rules, however given the already flexible nature of the support this will usually not be necessary.








- Availability of Machine Translation to translate untranslated documents encountered by user


Also the web site application may take advantage of the Lotus Translation Components to include dynamic machine translation to translate text entered by the user, text from other sources such as other web sites or to translate text from the web site to additional languages not supported by the web site design.





- Access to corporate data stores


- Some applications need multiple languages and scripts in one document/web page others use one language per page


The web site application discussed here is completely flexible. The site developer is not restricted to doing things in the way suggested. For instance, they can read from/write to external applications such as relational databases containing corporate data. Also they may wish to mix different languages in the same document, even mixing scripts using the facility of Unicode (UTF8) to represent all languages.





- Language sensitivity of user entered data


User supplied data can be marked as having been entered in a particular language. For example if a user enters data in a French form on the site, the saved data will be tagged as containing French language content - this can be used when searching across languages etc.


�
3.0 Managing The Application - Adding Multilingual Business Content


With the web application infrastructure designed and built, the business content information can be generated by various content providers, e.g. marketing, product management or customer support. These content pages may be authored in any language and at any site as shown in the illustrations below.





Note that the WorkBench itself does not have to be running when content is being created or translated, agents carry out all the required processing.





There are many challenges in managing and maintaining a multilingual web application. Offering users a consistent web experience across the language versions of a web site is desirable, but local freedom must also be allowed and encouraged to make the web visitors experience useful and relevant. The Domino “Synchronizer” technology supports this flexibility. The Synchronizer is a Domino server task running on one or more of the servers hosting your site. It ensures that the business content that gets added to your site as it develops is always available where it is needed and in the languages that are required.








- Create The Business Content


New pages may be created in any language and on any language version of the website (even in any location as you will see below). It is the Synchronizers job is to manage these newly created documents and route them to their necessary destinations as well as through a translation process using translation workflow discussed below.





- Decide on whether this content should be translated for all languages, is specific to a language or should be available world-wide but not translated


Once a document is created, It needs to be decided in which languages users will need the document. Domino Global WorkBench supports marking the document as "Translatable", "Global" or "Local". "Translatable" documents should be translated into all languages specified for this part of the web site, "Global" documents should be left in the source language but be available to all languages (might be graphics or numbers or rarely accessed information) and "Local" documents are intended for one language only. Using this simple three state system all the flexibility required to deliver a consistent yet locally relevant web presence is provided.
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The Synchronizer ensures "Translatable" documents are copied to the relevant locations in preparation for translation. 





It may also copy "Global" documents if necessary (depending on whether a multilingual application is stored in one or more Notes object stores).



































- Workflow is started to initiate and approve translation (possibly using Machine Translation)


Once the decision has been made to create a translatable document, the Synchronizer will trigger workflow agents that take the original document through the translation process until the final language documents have a professional publishable quality.





The translation workflow has the following steps:-





Decision by the "Translation Manager" for the target language on the desired translators for this language. This step may be skipped, in which case pre-configured translators are used.


Routing to the translator for translation. Optionally this could be a machine translation system, in which case, the document will be routed to a translator for post-editing.


Optionally routing to reviewers for a number of levels of reviews (e.g. one for translation quality, one for accuracy, one for management approval of terminology).


Optionally routing to Graphic services and/or "Links Reviewer" to do any required changes to artwork and verify hyper links.


Optionally final approval. When this happens the document is accessible from Notes clients and browsers.





A comprehensive workflow tracking database is maintained with the status of all documents. Reports can also be generated.





Note, the workflow works equally well when a source language document is updated a number of times, requiring modifications to its translated versions. Also, quite often Notes replication is used to do periodic "releases" of the application to the Internet using a staging server approach.








3.1 Hosting Schema - The Options


There are essentially three infra structural approaches to hosting and managing the multilingual web application, offering different benefits. The third scenario discussed which mixes Domino replication and synchronisation offers the best overall flexibility.








- Centralised


The first ‘Centralised’ scenario is where all language versions of the web application are hosted and maintained on o
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ne server although obviously these may be accessed by content providers/users and from any of the geographies. 


This approach in typical situations can help maintain a consistent multilingual application but at the expense of local content providers having an access overhead to the central server. 








- Decentralised


A decentralised approach can be more flexible for the local sites and content providers. The language versions of the site are hosted on different servers. The Synchronizer can handle either scenario equally.
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- Why not both !


This centralised/decentralised approach offers complete flexibility. Domino replication is used to make replica copies of the language web sites and these are maintained on local servers in the various countries. 





Pages created in these replica web sites are copied into the central version of the site when replication occurs (nightly, hourly or on demand). The synchronizer then picks up these new pages and routes them to the required destinations as normal.





As the diagram illustrates you can ‘mix and match’ using this infrastructure, i.e. Not all languages need to be managed the same way so you can as in this example for in
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stance have your English and Spanish sites only stored centrally and Japanese and French versions supporting the decentralised model.








3.2 Managing Future Web Site Design Changes


A web site will go through many ‘facelifts’ over the course of it’s existence and managing these updates efficiently is crucial to protecting the investment in existing work. The following components and processes allow maximum reuse with minimum rework through a high degree of automation:





The language glossaries containing persistent translations of existing content


Comprehensive differencing to highlight changes and support translation and building of these portions only


Easy automated rebuilding of language versions of the site


Synchronizer technology supporting addition of new pages and automatic Language Switchbar support


Workflow to route new pages through translation and approval





- If the original design changes, rebuild the multilingual Domino application preserving language layout


Domino Global WorkBench is designed to deal with the fact that applications are not just designed and built once and then rolled out. Application development is an ongoing process. So if the original design changes the WorkBench will allow tagging the changed areas and rebuilding the multilingual application. In addition any layout that was manually carried out on forms and views in the previous version of the application will also be preserved. The changes can be as simple as modifying a page, or as complex as adding an entirely new language to the site.





- Managing the updates


The new version of the master website is compared to the existing language versions and any changes identified and highlighted in the WorkBench using differencing algorithms to compare pages and modification dates. Domino provides some excellent versioning information to aid with this. New ‘updated’ versions of the language sites may be built after translation of the new or modified pages has been completed. By only modifying or ‘touching’ exactly what has changed the testing (or re-testing) requirements are reduced.








3.3 Scalable, Flexible Architecture


The solutions discussed can grow to meet any future web presence your applications require. Apart from the server hosting and operating system options and the flexibility that server replication adds to an organisation, there are also smaller more immediate gains that can be made using simple plug-in technology - machine translation is an example of this.





- Lotus Translation Components available to Machine Translation enable the web application


The web application can also be MT enabled using Java or LotusScript (Lotus' object oriented VBA compatible scripting language). Java or LotusScript is used to create a Domino Translation Object and call methods on it which allow the application to avail of machine assisted translation services. The object enables translating a wide range of languages using MT engines from multiple vendors at the same time.





- Future developments


Lotus is committed to continual development of this technology. Future support will include specific technologies like XML, and more generic support for websites created by design environments other than Domino.





Various levels of consultancy will also be offered in 2000.








4.0 Summary


Richer multilingual web applications that are kept up to date and relevant are made possible when the designers and content authors can concentrate on delivering useful content and not have to waste time on the infrastructure or time consuming manual updates. The solutions Lotus have created are a major part of our strategy to leverage the globalization experience within the corporation and deliver real value adding technology solutions to the global challenge that world wide markets require.








For more information on Lotus see:-





http://www.lotus.com/international


http://www.lotus.com


http://notes.net





Lotus Development Corporation, founded in 1982, is a subsidiary of IBM.  Lotus offers high-quality software products and services that reflect the company's unique understanding of the new ways in which individuals and businesses must work together to achieve success.  Lotus' innovative approach is evident in a new class of applications that allows users to access and communicate information in ways never before possible, both within and beyond organizational boundaries.  Lotus now markets its products in more than 80 countries world-wide and provides numerous professional consulting, support and education services through the Lotus Services Group.
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