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Problem Identification

----------------------

  The free eJournals Delivery Service (eJDS) addresses the serious problem of low bandwidth access to the Internet in developing countries, especially from rural areas, and the lost of opportunities that it implies.  Our challenge has been to improve the human condition in the area of Education (besides Development and Equal Access). The eJDS offers new opportunities to scientists around the world to surpass barriers arising from economic injustices, geographical isolation, and lack of structural resources.  Through intelligent application of the web-for-e-mail open source www4mail, developed in-house since 1998 by C. Onime and E. Canessa, on-line (copyrighted) scientific material can be searched and downloaded via eJDS using only email.

  Through this specific technical solution, eJDS delivers Internet solutions to even more authors and readers who are keen to disseminate their scientific work as broadly as possible, especially scientists in the developing world. The implementation of eJDS is a concrete example of using low-cost information technologies to improve the equality of access for a global community. It has been made possible through agreements with several important scientific publishing companies and societies who provide the e-Contents for free.  The use of eJDS is simple and inexpensive. In this context, 
eJDS is a concrete technology application that helps to bridge the digital divide by applying low-cost open source information technologies to allow developing-world scientists to search and download selected scientific articles using e-mail only.

Description of Technology Application

-------------------------------------

  New technologies have usually been considered as an advance for modern society as a whole.  However, today's technologies such as the World Wide Web have produced a gap in the newly arrived Information Society, between those who have and those who have not access to the Internet. This is called the digital divide. In the last few years, many organizations, societies and individuals have made efforts to bridge this divide by offering on-line services that usually require a reasonable amount of bandwidth and a direct connection to the Internet.

  The eJDS surpasses these current attempts. It was designed to reach individual scientists in small-bandwidth regions and/or very poor institutions, using e-mail to Internet techniques.

  The www4mail software used by eJDS is written in modular Perl. It has undergone three major public releases, and is a product of extensive user feedback. Version 2.0: The first public release dated December 1998, depended greatly on text mode browsers and it was not very memory efficient. It quickly faced problems as soon as the user base grew.  Versions 2.2 - 2.4.x were released in May 1999. The 2.2 series marked the appearance of an internal browser function. This version also introduced a private spooling system for www4mail processes along with an AUTOLOAD routine to load sub-routines on demand, which improved memory usage, but was not optimal. A key signpost included the introduction of multi-lingual user interfaces. Version 3.0: under continuous improvement since May 2001, included the application of www4mail in eJDS. This series marked a thorough rewriting of the www4mail code, which is now cleaner and more portable. This new version presents a completely new architecture with emphasis on easily adding new functionality to the www4mail server.

  Upon reception of the requested Web page, users can select which links to follow and fill out forms as if they were surfing the Web via a live connection. After selecting several links to follow, the user clicks on the specially provided Search or Submit button named "Get Selected Document(s)". The browser then automatically generates an e-mail message to the www4mail server, with the list of selected variables.  The www4mail (or eJDS) server, when it receives the email, will treat this as a request from a new page.  For the end user, it becomes a simple process of viewing the initial page in a Web browser, selecting the links to follow, and clicking a button to generate a new request via e-mail to the www4mail server.

  www4mail is designed to replicate, as closely as possible, the experience of browsing the Web via a full Internet connection, including the search of on-line databases by optimizing the resources. www4mail has also broken new ground in flexibility for the Web-to-email service provider, offering comprehensive management facilities such as Web server style logging of access to allow the www4mail usage to be monitored and graphed by standard Web statistics programs. It also provide access control and can be used to restrict access to particular user groups like non-profits or particular regions in developing countries.

  www4mail software is licensed under the GNU Public License to give others the right to copy and modify the source code and it can be downloaded from www4mail.org

Explanation of Leading Edge or Breakthrough Technology

------------------------------------------------------

  Two years have passed since the eJDS pioneering program was launched with more than 1500 scientists from developing countries subscribed so far. The eJDS has the potential to serve as a model for further innovation, which includes the delivery of eBooks to remote areas and the extension to many other disciplines.

  The exchange and transfer of knowledge and technology available on the Web is also possible using only e-mail - still the most popular communication media/application. For example, our recent implementation of the eJDS is geared to facilitate access to current on-line scientific literature based on the www4mail open source software, which allows the user to navigate and search the whole Web via e-mail only.

Evidence of Contribution

------------------------

  The implementation of eJDS is a concrete example of using low-cost information technologies to reach a global community.  The www4mail software has evolved rapidly thanks largely to extensive user feedback, which has led to many enhancements and new features. Within the eJDS we are also quantifying the digital divide gap using recent real time network monitoring measurements including those places where eJDS is being used. This is done in collaboration with the PingER-SLAC project of Stanford University.
  The eJournals, Web pages and articles retrieved or the search results obtained using eJDS (as attachments)  can be stored in the computer and re-used at a later time; this includes tables of contents, articles retrieved, or the search results. In this way, both time and bandwidth can be saved by re-using the same Web documents and making selections of articles anew and off-line from anywhere in the Internet.  It is possible to configure a www4mail server to permit or deny access to some pages based on URLs or to entire sites based on domain names and IP addresses. Besides, the servers can be configured to answer only to a closed set of users (a private server), which may be used by organizations or to set up private eJDS services. The configuration of a www4mail server is so flexible that it permits the variation of configuration parameters on a user-by-user or resource-by-resource basis. In addition, www4mail can handle cookies, redirections, refresh, frames and also preserves Web contents, language, and style.  Its future success lies in its proved ability to meet the demands of an ever-more complex operating environment such as dynamic (one-time) content, multimedia elements, secure servers, or XML.

Detailed statistics on the usage of eJDS is available upon request to:  

<ejds@ictp.trieste.it>
Presentation of Measurable Results

----------------------------------

  As of this date, the main publishers included in the eJDS effort are Elsevier, World Scientific, American Physical Society, Optical Society of America, Institute of Physics and others.  The fact that more Publishing companies and important Scientific Societies are asking to join the eJDS efforts to deliver their contents for free, is one of the main evidences of the eJDS contributions to humanity.  This gives us a measure of the success of our efforts.

  On the other hand, this arrangement represents a delicate balance between the publishers' need to generate adequate revenue flows through paid subscriptions and their desire to make information -- the lifeblood of the global scientific community -- easily available to all scientists.

  Under the eJDS agreement, everyone wins. Developing world scientists now have access to a much wider range of current scientific information and findings than ever before and for free. The publishers are able to reach researchers who would otherwise not have either the technical or financial means to read articles in their journals in a timely fashion. And the Abdus Salam International Centre for Theoretical Physics in Trieste, where the eJDS project is administered, is able to broaden its vital role as an important 'home away from home' for scientists from the South -- this time by taking advantage both of new information technologies and a growing willingness on the part of the scientific community to forge public/private partnerships for the advancement of scientific knowledge.

Description of Potential Negative or Unintended Consequences

------------------------------------------------------------

  Since the implementation of eJDS there has not been any outcome that may not be beneficial within eJDS. It is a joint venture between Academia, Publishers, scientists and researchers worldwide. Publishers have made the service possible by signing extended off-site licensing agreements with the eJDS, establishing a set of criteria for those who will be entitled to use the service.  In addition, they have set limits to the number of articles per journal that can be accessed each day (three), month (12) and year (100).

Discussion of Replication Potential

-----------------------------------
  A key idea in implementing www4mail is to preserve as much of the layout of a Web page as possible - as originally written by the Web authors. Interestingly, www4mail has also options to set file size limits (e.g., of less than 300kB). Hence a user can request to split messages into files of smaller sizes. When the server replies to this command, the requested Web document is sent in different e-mail attachments which can be combined to put all parts back together. This allows the user to retrieve large documents. This opens the way for new and challenging applications of www4mail. Due to these important features, it is feasible to expand the present eJDS ideas to other subjects besides Physics and Mathematics and to apply it to the world-wide delivery of e-Books. 
Work along these lines is on progress.

Please provide a 75 word profile of your technology as you would like it to appear on our website.

--------------------------------------------------------------------------------------------------

  eJDS is a concrete, sustainable technology application that helps to bridge the digital divide by applying low-cost open source information technologies allowing developing-world scientists to search and download selected scientific articles using e-mail only. The eJDS is being developed for scientists in institutions of least developed countries, where low bandwidth Internet facilities do not allow researchers to download scholarly material in a timely manner and/or its cost is prohibitive. The implementation of eJDS is a concrete example of using low-cost information technologies to reach a global community offering equal access.

  eJDS is made possible through agreements with several important scientific publishing companies and societies who provide the e-Contents for free.  The use of eJDS is simple and inxepensive.

Would you be willing to have your project included in future University research efforts?

----------------------------------------------------------------------------------------

Yes
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