WENT 2000 – TRACK 3 – BASIC COURSE IN DATABASE
Accessibility


9. Making Database Web Accessible


Making Database Web-Accessible
Learning Objectives:
At the end of the session, you should be able to:
· Understand the concepts and technology in Web-accessible databases

· Name the tools used to make a database accessible to the WWW

Hypothetical Case Study

Mayang realized that creating a Contacts database is very helpful.  It hastened report generation and data updates. However, she realized that she was still attending to user inquiries.  She thought that after the training she conducted on how to query from the database, the users would do their own searching.  Apparently, she was wrong.  Many complained that the SQL SELECT command is difficult to remember.

Again, Mayang turned to Wilma and she asked for solutions on how to commission the users do their own searching.  Wilma introduced the client-server technology and Web programming, which makes a database accessible through the Web.  The mask put onto the database is a database-Web gateway, HTML form and the Web browser.  This technology should solve her problem because, as Wilma related, computer users are very familiar with the Web browser "look and feel".   As such, Mayang will not need to conduct extensive training on how to search the database.

Database Application Architecture

It is said, "the power of a database is realized in the tools that use it" (Yarger 1999).  In most instances, the database is obscured in a computer application, e.g. Follett Library Systems, TINLIB, etc.  

In an automated library system, all the user knows is that she encodes the acquisition and catalogue information about a library material using the library software.  Thereafter, she is able to print reports from it.  However, she does not really have a close encounter with a database.
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Application hides the database from the user.  It is  a mask put on a database to achieve a user-friendly look and feel.  The application takes care of the "where-to-put" and "how-to-get" data from a database.  This is because working in the native database environment is too cryptic for a simple data processor or end-user.

Aside from the user-friendly look, the requirement of most organizations is to make the information from the database available to more users.   In the context of present technology, this would include  users within the office, outside the premises of the office, and even in the other side of the globe! 
There are several approaches to go about making a database application and making it available to a wider audience. However, all approaches boil down to the client/server technology.

Client/Server

The client/server model is a concept for describing communications between service consumers (clients) and service providers (servers).  In the database application context, the database is the 'server' and any application that uses the data is a 'client'.
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The client/server architecture

The diagram above shows that data from the Contacts database, the Server, can be accessed within a client application like a Microsoft Word or a Contacts-Inventory application.

The World Wide Web (a.k.a. WWW or Web) and Internet technology extends the client/server model into a 3-tier client/server architecture and expands accessibility of data.
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A sample database application architecture using WWW/Internet

In a 3-tier architecture, task of processing request is distributed into the various components of the application, which are the database, gateway program (script), Web server and the client browser.

The diagram shows us a sample architecture of a database application using the WWW and Internet technology, as well as, an example of 3-tier client/server model.  The server computer that uses a Unix operating system contains the following programs: 

· Apache, a Web server program that administers requests for HTML pages; 

· MySQL, an open source RDBMS with a sample Contacts database; and 

· Perl, CGI and other Perl modules like DBI, Data-Show, which are programs that mediate and interpret requests-answers exchanges between Apache and MySQL.

Meanwhile, the Web-browsers like Netscape or Internet Explorer interpret the HTML pages that the user requests.

Another approach would be the Java technology developed by Sun Microsystems.  Java is anchored in the object-oriented (OO) paradigm.  The object-oriented paradigm tells us that an application consists of objects and an object has both attributes and behavior.  Just like PERSON.  A PERSON is an object that has attributes name, civil status, address, telephone number and behavior that change personal information when a person moves to a different address or when a person marries.

Authors translate OO to Relational by mapping object is to entity; attribute is to attribute; and behavior is taken cared of by the Java program.

The two approaches discussed are CGI and Java, which are only a fraction of the available non-proprietary solutions, (non-proprietary, which means that you can get tools free by downloading them from the Internet).  On the other hand, proprietary approaches like the Active Server Pages (ASP) of Microsoft would require some software investment.

More about CGI and Perl

Common Gateway Interface (CGI) is a set of rules by which programs on the server can send information via the Web server to the client browser. 

CGI provides a lot of interactivity in web pages like search engines, guestbooks, bulletin boards, order forms, surveys, and interfacing with databases. 

Perl, on the other hand, is a programming language initially used by systems administrators and was not designed for the web.  However, the powerful text handling abilities of Perl made it good for CGI programming.

Eventually, many applications were made to make a database accessible by Perl and Perl to open it the web.  

· Mysql.pm is an application written for a Mysql database to interface with Perl. 

· DBD/DBI is a generic application developed to interface most databases with Perl.  It stands for DataBase Dependent/Database Independent.

Here is a sample Perl script that retrieves information from a MySQL database, then generates an HTML output which CGI presents  to a browser in table form.

The Perl script…

#!/usr/bin/perl

use DBI;

use CGI;

my $dbh = DBI->connect('DBI:mysql:contacts:localhost','nobody','')

or die $DBI::errstr;

$q = new CGI;

my $SQL = << "EOT";

SELECT Title,FirstName,LastName from PERSON order by LastName

EOT

my $cursor = $dbh->prepare($SQL);

$cursor->execute;

my @columns;

print $q->header();

print $q->start_html(-title=>'ContactPerson List generated with Perl/CGI');

print "<TABLE BORDER>";

print "<TR><TH COLSPAN=3>List of Contact Person</TH></TR>";

print "<TR><TH>Title</TH><TH>First Name</TH><TH>Last Name</TH></TR>";

while ( @columns = $cursor->fetchrow )

 {

   print ("<TR>",

          ( map {"<TD>$_</TD>"} @columns ),

           "</TR>\n");

  }

print "</TABLE>";

print $q->end_html();

$cursor->finish;

$dbh->disconnect;

exit 0;



The HTML output generated by the Perl script…

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"


"http://www.w3.org/TR/html4/loose.dtd">

<HTML><HEAD><TITLE>ContactPerson List generated with Perl/CGI </TITLE>

</HEAD><BODY><TABLE BORDER><TR><TH COLSPAN=3>List of Contact Person</TH></TR>

<TR><TH>Title</TH><TH>First Name</TH><TH>Last Name</TH></TR>

<TR><TD>Ms.</TD><TD>Rhona</TD><TD>Bautista</TD></TR>

<TR><TD>Ms.</TD><TD>Sarah</TD><TD>Escandor</TD></TR>

<TR><TD>Madam</TD><TD>Zailan</TD><TD>Kamaruddin</TD></TR>

</TABLE></BODY></HTML>

And this is how it looks like on a browser…
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What do you need to carry out this Web database solution?

1. An Internet connection.

2. A Web server.

3. A DBMS (perhaps MySQL ( ).

4. Additional applications installed in your Web server such as:

· Perl 5.x  which can be downloaded from the Perl site at  http://www.perl.com
· DBI/DBD module which can be downloaded from the Comprehensive Perl Archive Network (CPAN) site at http://www.perl.com/CPAN/authors/id/TIMB/DBI/DBI-1.06.tar.gz
· Data::ShowTable which is a module that simplifies the act of displaying large amounts of data needed for Mysql modules.  It can be downloaded from http://www.perl.com/CPAN/authors/id/AKSTE/Data-ShowTable-3.3.tar.gz
5. Somebody with a knowledge of HTML and CGI/Perl programming.

For more detailed discussion of WebDB solutions, you can refer to the following URLs:

· Introduction to Databases for the Web by Selena Sol.  

URL: http://wdvl.internet.com/Authoring/DB/Intro/toc.html
· Choosing the Right Database System by Richard Dice. 

URL: http://hotwired.lycos.com/webmonkey/backend/tutorials/tutorial1.html
· Perl and CGI tutorials.  

URL: http://www.perlmasters.com/tutorial/
Sample sites using WebDB solutions in the Women's Network:

· AWORC Multi-lingual Search Database (Demo).

URL: http://www.jca.apc.org/aworc/search/search.html
· European Database: Women in Decision-Making. 

The European Database - Women in Decision-Making provides information about women in political decision-making positions in the European Union, in Member States of the European Economic Area and in the Candidate Countries. 

URL: http://www.db-decision.de/english/default.htm
· Mapping the World of Women's Information Services.

URL: http://www.iiav.nl/mapping/beginner/index_gb.html
· National Research Foundation:  Women-in-Research Database

URL: http://www.nrf.ac.za/wir/wirdbase.htm
· WITEC: European database for women experts in Science, Engineering and Technology.

URL: http://cemu10.fmv.ulg.ac.be/WITEC/search.htm
· Women in Politics: Bibliographic database.

The bibliographic database Women in Politics has been developed with the contribution of the United Nations Development Programme (UNDP). The database is regularly up-dated to take account of new books and articles produced throughout the world on the subject of women in politics. So far, it covers some 650 titles representing international, regional, country-by-country as well as thematic perspectives of the subject. 

URL: http://www.ipu.org/bdf-e/BDfsearch.asp
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