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International Waters: LEARN is an innovative inter-institutional partnership to build a Web-based 'knowledge community' among transboundary waters projects. Its purpose is to expand knowledge-sharing so that people who live in and manage transboundary water systems can better learn from and teach each other.” See http://www.iwlearn.org for details.
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This document is for those persons who have have no database or Web site, but who wish to develop a dynamic database-driven Web site. To do so will require building and populating a web-centric database (e.g., Oracle, Microsoft SQL Server, MySQL, PostgreSQL, IBM DB2, and Sybase) and connecting it to a dynamic Web site. This document assumes that you will not be in charge of installing and configuring hardware and software. This document also assumes that the necessary hardware and software will be in place when you embark on developing your Web site (after reading this document). In the examples below, we will be using the PHP scripting language.

Note: If you have already built a static (non-database-driven) Web site, but wish to make your site dynamic, skip to STEP 5. 

STEP 1: Have you fully conceptualised your Web site, its goals, content, etc?


…if YES, then proceed to STEP 2


…if NO, read Box 1 below, completely answer the questions and 

   then proceed to STEP 2

Box 1: Conceptualising your Web Site

What are the goals of your web site?

- Who is your intended target audience?

- What information do your users want/need?

What existing content can you provide?

- Identify and collect useful content in digital format

- What content formats you will use? 

(e.g., JPEG for images, Acrobat or Word files for documents)

What additional content needs to be created? 

(e.g., images, text, maps, etc)

- Who is responsible for this?

- What is the timeline for completion?

Will you need monthly or quarterly content created? 

(e.g., news articles, newsletter)

- Who is responsible for this?

- What is the monthly/quarterly deadline for preparation?

What are the basic content categories you will display on the site?

- What categories and subcategories will be displayed on the site?

- Do you currently have content to place in each category and subcategory?

- Are you using terms to describe your categories that are clear and 

  understandable to the general public?

STEP 2: Have you developed your Web site’s directory structure?


…if YES, then proceed to STEP 3


…if NO, then read Box 2 & 3, develop your site’s structure and then 

   proceed to STEP 3

Box 2: Organising Your Web Site Structure

Carefully organising your site in the beginning can save you time and hassle later on.  If you create documents without thinking about how they should be organised, you may end up with a huge disorganised mess that will make building your site very difficult.

Typically, one set’s up a site by creating a directory on their harddrive  that contains all the files for the Web site.  This called your ‘local copy’.  You make all your edits to this copy and when its ready, you upload the files to your live Web Server. 

You create and edit documents within that directory on your harddrive. Organise your files and subdirectories by the categories and subcategories you defined in STEP 1.  Put documents users will download in one subdirectory, images in another directory, and other files in their corresponding category and subcategory directories. For more information see Box 3 below.
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Box 3: Basic Directory Structure of a PHP Web site

One usually makes a basic web directory that is readable and writable by the Web server software.  It is often called ‘htdocs’ or ‘web’ or ‘www’ or ‘home’

This is the “root” directory and all web pages are contained inside it or inside subdirectories of this ‘root’ directory.

Often the following subdirectories are set up to store common files:

/common – for JavaScripts and Cascading Style Sheets

/img – for images

/ftp  - for downloadable files

/includes – for php include files

/admin – a password-protected directory for private internal use

NOTE: the  slash (/) before the name indicates that it is a subdirectory to the “root” directory

./common – (./) means that the common directory is inside the directory you are currently in.  It is a subdirectory.

../common – (../) means that the common directory is on the same level of the directory that you are at.

These periods and slashes are important when writing URLs that are relative to the “root” directory.  

STEP 3: Have you developed your navigation scheme for the Web site?


…if YES, then proceed to STEP 4


…if NO, read Box 4 below, develop your navigation scheme using the 

   categories and subcategories developed in STEP 1 and then proceed 

   to STEP 4

Box 4: Developing a Navigation Scheme

How will your users move around your Web site?  

Using a series of navigation links will allow users to find the different categories of information on your site as well as navigate through each category of information.

Navigation should be consistently placed on your site.  If you place the navigation links on the left-hand side, make sure navigation links appear on the left-hand side on every page of the Web site.

Visitors should know how where they are in your site and how to return to the top-level page.  You can accomplish this easily by using “breadcrumb” navigation. 

[http://www.zend.com/zend/spotlight/breadcrumb28.php]

Search engines and site maps make finding information much easier.

[See Moodle Course – Session 09 for details]
Feedback features allow users to contact the webmaster in case of problems or errors and provide a way for users to contact your organisation for more information.

STEP 4: Have you created your design for the graphical interface? Have you written a Cascading Style Sheet (CSS) for your Web site?


…if YES, then proceed to STEP 5


…if NO, read Box 5, make the necessary decisions and then proceed to 

   STEP 5

Box 5: Web Site Graphic Design Issues

Designing your graphical interface for the Web site can be made much easier if you make the following decisions and implement them site-wide using a Cascading Style Sheet (CSS).

Determine your graphical options:

- Select a 2 colour scheme

- Pick maximum and minimum font sizes to be displayed

- Choose one font face/type for the entire site

- Decide on the parameters for the use of graphics (format and max. size) 

- Decide on the placement of the navigation links for the entire site

- Using the above information, build a CSS for use on your site

   http://builder.cnet.com/webbuilding/pages/Authoring/CSS/?tag=st.bl.7258.dir1.bl_CSS
- For more information, see the Moodle Course – Session 08 

STEP 5: Do you or your staff know a web scripting language? 

(e.g., ASP, PHP, Java, Cold Fusion)

…if YES,  then proceed to STEP 6

…if NO, then read Box 6 below, make a decision and then proceed 

   to STEP 6

Box 6: Making a Decision About a Scripting Language

The questions to ask yourself when choosing a scripting language are the following: 

What are the computer programming skills and computing resources of the person(s) who will be maintaining the Web site? 

Where will the Web site be hosted? 

What scripting tools are supported by the Web host? 

What database server will be used? 

What database drivers (the software which connects your Web site to the database) are available?

What OS platforms? (as the database drivers have to be available for both the server and the machines the Web site will be developed on)

If you or your staff have any experience with any of the following languages than pick the one you are most familiar and comfortable with.

ColdFusion Markup Language (.cfm)

Java Server Pages (.jsp)

Microsoft Active Server Pages (.asp)

PHP Hypertext Preprocessor (.php)

The advantages and disadvantages of each language are discussed in the IW:LEARN Technical Document “Building a Dynamic Web Server System.” If you are not familiar with any of the above languages, we recommend that you choose either ASP, PHP or CFM based on your budget and skill level.

STEP 6: Develop Web site templates (or modify existing ones) using your dynamic scripting language of choice (read Box 7 below). Add any additional dynamic functionality you desire to the templates (‘email this page’, ‘google translation’, ‘printable-version of page’, etc). Make sure these function correctly, including: 

· The overall design displays correctly in the major browser types (Internet Explorer, Netscape and Mozilla)

· All the navigation links function on pages at all directory and subdirectory levels

· The new functionality works properly and consistently

· See Moodle Course – Session 10 for detailed information and templates

· When you have completed this, proceed to STEP 7

Box 7: PHP File Naming Conventions

Typically, PHP files end with the .php file extension.

Example: index.php

This is different from HTML files which end with the extension .htm or .html

Example: index.html or index.htm

PHP can use what are called ‘include’ files.  Essentially ‘include files’ are files that are commonly used bits of HTML and PHP code, are easy to connect to other files and allow you write your pages quickly by reusing bits of code so that you do not have to retype things over and over.

For example, we typically reuse the following bits of code

1. the connection script to access the database

2. the code to build the metatags

3. the code for the header

4. the code for the footer

5. the code for making table rows alternate colour

PHP code is assembled by the server, parsed into HTML and sent to the Web browser to be viewed. When you view the source code of that file in the Web Browser, you see only HTML, not the PHP.

You can name include files with the file extension .inc.  However if a user can load that file into a web browser, then they can view your source code and possibly find ways to hack your Web site.  The file isn’t assembled by the server because it does not have a .php extension.

We prefer to use the file extension .inc.php for include files so that we avoid the problem mentioned above while still distinguishing them as include files (.inc)

Example:  header_home.inc.php
STEP 7: Decide what portions of your static web site will be generated dynamically from the database?  Make a list of every page that requires dynamic content so you can make a list of SQL queries to write for those pages. When you have completed this, proceed to STEP 8

STEP 8: Have you decided on a database server?


…if YES, then proceed to STEP 9


…if NO, read Box 8 and then proceed to STEP 9 once you have made a 

   decision

Box 8: Deciding on a database server

When choosing a database server, your decision will likely be based on the following:

- Staff familiarity with the brand/type of server

- Short- and long-term costs (including yearly client licenses and training costs)

- Specific database features needed for your Web site 

- See IW:LEARN Technical Document “Building a Dynamic Web Server System” 

  for more detailed comparisons of the major database systems

STEP 9: Will your database follow any recognized Metadata standards (e.g., Dublin Core, VCard, AIDA, SCORM, FDGC, etc)?


…if YES, then proceed to STEP 10


…if NO, then read Box 9 below and then proceed to STEP 10

Box 9: Using Metadata Standards in Your Database

What is metadata?
Metadata is essentially ‘data about data’.  It is information that describes the content, condition, quality and other characteristics of the actual data you have collected. 

Why are Metadata standards important?

Using a standard for your metadata allows you to collaborate easily with others collecting similar types of data (e.g., water quality, GIS shape files) in a language that everyone understands.  Its like speaking good Spanish as opposed to a slang-version you made up for yourself.  It enables high-quality communication between your organisation and others.  It also enables your organisation to share information about what data you have and can even allow others to search your web site easier.
So you want to communicate as efficiently as possible about your data, right?  So how do you start that process?

First, you should familiarise yourself with the basic standards of Dublin Core, AIDA and potentially FDGC (if you have a GIS database)

Dublin Core: http://www.dublincore.org/
AIDA: http://gateway-dev.worldbank.org/node/100647/
FDGC: http://www.fgdc.gov/metadata/metadata.html
Second, you should consider the metadata standards adopted by the Water Portal for the Americas initiative.

See URL here.

If you cannot incorporate the specific metadata standards as outlined above, there are a few things you could do to make database intercompatibility easier.  

1. Use standardised codes for lookup tables.  Universally-recognised ISO codes exist for countries, languages, regions, etc.  Use those in your lookup tables to make cross-database communication easier.  See the AIDA hyperlink above for more information.

2. Develop a ‘data dictionary’ and provide it openly to others.  This may help other organisations develop a database similar in structure to your own.  It may also make it possible for Portal sites like the Water Portal of the Americas to access your metadata and search your web site.  This would improve not only  your organisation’s public outreach efforts but also the quality of the content presented on the Water Portal of the Americas. 

Develop a Data Dictionary that defines:

a.) each table  and its role in the database

b.) what each field is called

c.) what it field means in plain terms

d.) an example of data for that field

e.) the structure and restrictions for that field

f.) How this field links to other tables

Example of a Table in a Data Dictionary:

DATA_DOCUMENT

This table stores the documents of the Joseph River Basin project. The documents table follows the Dublin Core metadata standard.
	Field Name
	Description of Field Contents
	Guidelines for entries and/or examples
	Field Structure: Type/Rules (MySQL)
	How does it link to other tables

	document_id
	Document record number
	####
	INT/Auto_increment, Primary, Indexed, Unique
	

	document_title
	Title of the document
	≤ 255 characters
	TINYTEXT
	

	document_date
	Publication date of the document
	YYYY-MM-DD
	DATE
	


STEP 10: Does your database utilise lookup tables with restricted vocabularies?  Do some of your database tables use standardised codes from the International Standards Organisation (ISO)?


…if YES, proceed to STEP 11


…if NO, go back and read Box 9 above and then proceed to STEP 11

STEP 11: Have you built and populated your SQL database?


…if YES, then proceed to STEP 12


…if NO, read Box 10 below. When you have completed your database 

    design, proceed to STEP 12

Box 10: Database Design Tips

1. Try to develop the database using some metadata standards and using restricted vocabularies in your lookup tables (see Box 2)

2. Build a data dictionary (see  above) to truly visualise the data relationships prior to actually populating the database, allow you to catch errors in your design before its too costly to fix or retrofit and provide a mechanism for others to understand the database as you have envisioned it, in case you hire someone to manage the database for you.

3. Try to be consistent in naming your tables and fields.  

Use UPPERCASE letters for Tables and lowercase letters for individual fields so 

  it is easier to identify them when analysing/debugging queries 

   (e.g., Table = DATA_PROJECT; Field = data_project_id)

Use underscores, not spaces, in between words for a field or table name.  

   (e.g., ‘Person_ID’ not ‘Person ID’) 

Try to name your tables to indicate their types.  

   (e.g., DATA_PROJECT is a data table, LOOKUP_PROJECT is a lookup 

    table, LINK_PROJECT is a linking table)

Try to  name your linking tables to indicate their linkages.

   (e.g., LINK_PROJECT_COURSE would link projects to courses)

Try to keep your table and field names to 34 characters or less (important when  

  using PostgreSQL or Oracle)

4. For more help with database design and the technical aspects of building and interacting with a database on your computer, see the IW:LEARN documents posted in the Moodle Course – Session 04 and Session 06

STEP 12: Begin developing the individual pages of your Web site.  See Box 11 below with the following notes:

· Web pages go in their appropriate directories

· Each page calls a series of templates to create a physical page.  The templates are a series of reusable files and are located in the /includes directory

· The main page for a directory is often called “index” and many often call the overall homepage “index” as well.  Pages titled ‘index’ can be called through the Web browser by using only the directory name

· When you have completed this, proceed to STEP 13

Ex. http://www.iwlearn.net/course and http://www.iwlearn.net/course/index.php will take the user to the same place -- the index.php file in the /course subdirectory

Box 11: Typical PHP File Structure

<?php   ( this begins the PHP file

# global.php – The file name and a description of what the file is

# include the Title and dynamically-generated metatags template file
include (“shared.inc.php”);

# define the page category ($title1) and the page title ($title)

$title1=”Projects”;

$title=”Global”;

# call the page title here so PHP can find it and use it in the page

site_header($title);

# include the header template file that displays the top and left sides of each page

include (“header_1tier.inc.php”);

# include the SQL connection script file to access the database

include (“connect_ado_inc.php”);

# include the alternating table row color script file

include (“row_color.inc.php”);

#include any content in text/HTML format below (a table header perhaps)

Select  for project profiles (including summaries, contact information and electronic documents). <font color=”blue”>Blue project titles</font> link to their prospective projects' web sites. 

# include  the page-specific SQL query if any

include (“global_gef_sql.inc.php”);

# include the PHP (ADO-compliant) output of the SQL query here

include (“project_list1_ado.inc.php”);

# include footer template (the area at the bottom of the page that repeats on each page)

include (“footer_1tier.inc.php”);

?> ( This closes the PHP file

STEP 13: Develop queries for each page, using standard SQL language syntax.  See Box 12 below and the IW:LEARN Document “Building SQL Queries in MS Access.” When you have completed this, proceed to STEP 14

Box 12: Typical SQL Query Include File

<?php  ( this begins the PHP file

# global_gef_sql.inc.php - global GEF SQL queries– The file name and a description of what the file is
#select global name ( what the query accomplishes

$sql="SELECT Lookup_Place.PlaceName

From Lookup_Place

WHERE Lookup_Place.AIDA = 'QWA'";

#select global gef projects ( what the query accomplishes

$sql1="SELECT Data_DCRes.DC_ID, Data_DCRes.Title, Data_Identifier.Identifier, Data_Identifier.IdentifierType, Data_Project.Status

FROM ((((Data_DCRes LEFT JOIN Link_DCRes_Identifier ON Data_DCRes.DC_ID = Link_DCRes_Identifier.DC_ID) LEFT JOIN Data_Identifier ON Link_DCRes_Identifier.IdentifierType_ID = Data_Identifier.IdentifierType_ID) LEFT JOIN Link_DCRes_Coverage_Region ON Data_DCRes.DC_ID = Link_DCRes_Coverage_Region.DC_ID) LEFT JOIN Data_Project ON Data_DCRes.DC_ID = Data_Project.DC_ID) LEFT JOIN Data_Project_GEF ON Data_DCRes.DC_ID = Data_Project_GEF.DC_ID

WHERE (((Data_DCRes.Type_ID)=18) AND ((Data_Identifier.IdentifierType) Is Null Or (Data_Identifier.IdentifierType)='PW') AND ((Link_DCRes_Coverage_Region.Place_ID)=29) AND ((Data_Project.Status)=3))

ORDER BY Data_DCRes.Title";

… 

…

?>  ( This closes the PHP file

STEP 14: Quality Assurance – test the demonstration Web site for errors.

· Have you checked each page to see that it displays properly, spelling, grammar, etc?

· Have you checked each page to determine if the URL links work, especially in dynamically-generated content?

· Have you check your site navigation again to make sure it links to the right content/pages?

· Have you checked your database to ensure that your data is correct?

· When you have completed this, proceed to STEP 15

STEP 15: Launching the Web site

· Transfer your files to your production Web server, either on- or off-site

· Test all pages again to make sure the function properly and they transferred properly

· Register the site with search engines

Your Web site is now dynamic!

