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1. Introduction

1.1 Purpose of this document

The purpose of this document is to give future developers of the WebProject an insight to the technologies used in it, the way files are organized on our system, the way pages and modules are handled, how the database is organized, how the design of the web pages is made and so on. Future developers should be able to continue improving the WebProject using this document and in-code documentation.
1.2 Document organization

The document is organized as follows: 

· Section 1, Introduction, describes contents of this guide, used documentation during developing process etc.

· Section 2, General Overview, describes how the WebProject actually works

· Section 3, Technical Requirements, describes what is needed to run the WebProject

· Section 4, File structure, describes contents of this guide, used documentation during developing process etc.

· Section 5, Application core, describes important aspects of the WebProject in details

· Section 6, Database specification, describes database schema and all the tables, how is it accessed and how it should be used

· Section 7, Description of the pages, lists all the pages in the WebProject with their descriptions

· Section 8, Description of the modules, lists all the modules in the WebProject with their descriptions
· Section 9, Layout / design implementation¸ describes how the layout of the web page is actually created
· Section 10, Reports transformation, explains how reports are transformed from XML to HTML and then to PDF

· Section 11, Automatized jobs, explains the usage of cron jobs and a special script which handles automatic freezing and milestone e-mail alerts
· Section 12, RSS feed, gives insight to creation of the WebProject RSS feed.

· Section 13, External source code included in the WebProject, lists all the external code which goes together with the WebProject. We respected all licenses ( !

1.3 Intended Audience

The intended audience is:

· current developers, to receive "the big image" of the WebProject
· future developers, to make it easier for them to understand the WebProject
· supervisors, to analyze the complexity and the functionalities of the WebProject
1.4 Scope

This document will help describe the development process of the WebProject, and the way WebProject works. All the modules, templates and pages will be described. The database schema and tables will be shown, so as other important concepts on which the WebProject is based. For deeper understanding, we also recommend reading the comments inside the WebProject code.

1.5 Definitions and acronyms

1.5.1 Definitions

	Keyword
	Definitions

	module
	a PHP script which purpose is to do one, specified task

	Smarty Templates
	a set of PHP classes which help dividing the logic from the design

	multiple languages support
	a system in WebProject which allows all the text on the web pages can be viewed in user’s preferred language


1.5.2 Acronyms and abbreviations

	Acronym or

abbreviation
	Definitions

	PHP
	PHP: Hypertext Preprocessor

	CSS
	Cascading Style Sheets

	HTML
	HyperText Markup Language

	PEAR
	PHP Extension and Application Repository

	DB
	DataBase – a PEAR package for handling database connections


1.6 References

For all the related documents, see the WebProject web page on FERWeb DSD home.

· WebProject Requirements Document

· WebProject Design Description Document

· WebProject Technical Documentation

2. General overview

2.1 Technologies used

WebProject is a Web Application written mainly in PHP programming language, which is easy to use but still very powerful. As it stores different data (for users / projects / tasks / reports…) it also uses the database system (PostgreSQL). For implementation of the web pages, we have used Smarty Templates Engine, which are PHP plugins, which allow developers to clearly divide programming logic from design / display, but which still enable different features to check / implement in handling the data on the page. 
For creating demanding graphic elements, and for some error-checking, JavaScript is used. JavaScript is most used for creating and showing the Gantt’s Chart, which is the graphical representation of the task list in a current project.

For designing the page, we are using CSS technology, which enables reuse of the same design for different pages. In this way, users get the same “look-and-feel”, and developers are not having trouble with updating the design. Also, as different site styles exist, CSS is divided in the main part (which handles the tables, font sizes etc.), and a special part for each site style, with different color definitions and icons. 

The creation of the reports in WebProject is also supported. We are supporting three different file types for reports’ creation:

· XML (created with DOM XML extension in PHP and held in database)

· HTML (transformed from XML with the help of XSLT/XSL engine)

· PDF (transformed from HTML with the help of HTML2FPDF class
2.2 General functioning 

2.2.1 Functionality of index.php

Every time the web browser goes to an URL in the WebProject system, the index.php file is called. Everything is done in connection with it. index.php first includes all the other files which are essential for working (the list of files is in the file inc/stdlib.php), which enables WebProject to handle:

· configuration of the server (base paths, parameters for database connection…)

· useful functions called by different modules (password hashing, URL redirections, handling time / periods, XML to HTML and HTML to PDF converters…)

· error handling (special list of data is shown on the screen when error occurs)

· Smarty engine (instancing Smarty class, defining Smarty variables, assigning module content to Smarty, loading language sets etc.)

· database connections (instancing the PEAR DB set of classes for optimized database handling, which allow easier porting to other database systems,  better error handling…)

· sending mail, in 3 different versions (by using the PEAR Mail_Mime set of classes, which allow easy sending of the attachments also)

· user permissions (login/logout functions, functions for determining the user role on the project)

· sessions (registering session, defining the site style and language according to user preferences)
· modules (defining Module class, encrypting/decrypting data, handling generating the module contents, assigning module variables and language files..)

After including all those files, index.php is starting to collect information about the page (server name, script name, base URL… HTTPS support is activated there, also. 
Next, index.php handles the page path, depending on the link which was sent. There are maximum 4 levels in the path of the WebProject. Also, there are 4 different types of first path level (admin, projects, options, impressum), so, depending on which one is typed/clicked, different global variables about the project and current user are set, and the correct page is prepared to be called.

Then, GET / POST parameters are being decrypted (they exist in the corresponding global variables). Also, user is logged in / out, if those functions were called.  Permissions are checked, depending on user privileges and current level page.
Finally, the page is called, depending on the URL and levels. In the end, index.php takes care that session is closed, and the generated data is flushed to the user's screen.
2.2.2 Functionality of pages, modules and templates

The WebProject functions on the principle of pages, modules and templates. Modules are .php files which hold the main programming logic. Each module does some useful thing (adds a new user, freezes the project, creates a report, etc.). Modules never write anything on the page, it's a rule which is especially important. Why? Design is strictly divided from programming logic in order not to mix to different tasks: coding and design (it can be done by two different persons, but it wasn't the case in WebProject). 
Modules (which are classes) can have more than one function in it. The basic function is ​_default, which is called if no other action was introduced. Other functions can be called when clicking on a form, or on a link in the WebProject. 

When modules are done with their useful job (querying/updating the database, calculating, creating reports…), they send the data in a form of a PHP array to a desired Smarty template (always called the same as the module).
Templates are .tpl files, which "look like" files written in HTML, but actually they are not. From the developers' point of view, they act like HTML files, have HTML tags, but in most cases, they output the data stored in Smarty variables. Usually, the data is either received from the PHP module script (results of the SQL queries), but, in case of messages/usual text, it is gathered from the language files, depending on the users' preferences. Also, in templates, can be some logic (if/else classes, iteration through field etc.), but it is used only for the purpose of display on the screen.

From the system point of view, templates, after they are "compiled", are PHP files, which Smarty engine translates from .tpl to .php, and can be found in templates_c directory. Developer doesn't have to do anything with them, he just changes .tpl files, and Smarty engine takes care of the rest. 

Pages files are .php files which are multifunctional. The basic usage is to define which modules are called on which page, and where they are put: in the left, middle, or right column (or in the upper left or upper right place, reserved for top navigation and Login module). This process is called "generating the module content". After the modules are called, "executed", and after they returned their parts for the design, the main template file, page.tpl.
The file page.tpl takes care of the page layout. This is the main template which is called to generate the page. It includes all the HTML tags needed, includes JavaScript code for some functions, calls the main CSS, style.css, and also the desired colors.css, according to user preferences. Then, the big table is generated. Inside it, the new, header table is generated. There are put modules for top navigation and login module. Below, in three different columns (left, middle, right), module content is being put. Every module is put in layout in a shape of a new table. In the end, the footer table is created, with some copyright and time zone information.

3. Technical requirements
3.1 Operating system

WebProject is developed and tested on Linux Debian operating system, although it will work on all the systems which support basic technologies (described later). In one phase of the development process, WebProject was also tested on the Windows platform and it was working with full functionality, but this document is oriented at installation under Linux / UNIX operating system. 

3.2 Basic technologies

The following technologies are required to use the WebProject

· Web Server 

· we suggest running on Apache (developed and tested on version 1.3.33)

· we can not guarantee that WebProject will work on IIS (but there is a high possibility, for IIS version 5 and above)

· PHP 4.3.1 or higher (but not PHP 5)

· developed and tested on version 4.3.1.10-16

· some functionalities will not be available when running PHP 5, and changes in the code should be made

· PostgreSQL 7.4 or higher

· developed and tested on version 7.4

3.3 Extensions and add-ons

Except the basic technologies, other extensions/add-ons mentioned here must be installed:

· Apache:

· enabled HTTPS support (for secure connections)

· PHP

· PostgreSQL extension (for connecting to the database)

· DOM XML extension (for creating the XML reports)

· mcrypt extension (rijndael-128 cipher)

· XSLT extension (for XML to HTML transformation)

· PEAR Base System

· PEAR::DB – Database Abstraction Layer package (for optimized use of the database)

· PEAR::Mail package (for sending e-mails)

· PEAR::Mail_Mime package (for sending e-mails with MIME attachments)

3.4 Web browsers

WebProject is fully functional in the following stable versions of the browsers:

· Mozilla Firefox 1.5 or higher

· Internet Explorer 6 or higher

· Opera 8.5 or higher

We cannot guarantee that the WebProject will work on lower versions of those browsers as we didn't test it on those, but there is a very high possibility for that.

In order to use the WebProject, the following things must be enabled:

· accepting session cookies from the WebProject site

· JavaScript

· SSL (HTTPS support)
4. File structure

	Directory
	Description of the files

	cache
	Smarty directory for caching

	configs
	Smarty directory for configuring

	design
	CSS files, images

	design/fer
	FER design, color set CSS, images for FER design

	design/main
	main style.css (defining all but colors), general images (all design)

	design/mdh
	MdH design, color set CSS, images for MdH design

	inc
	Smarty class, PHP scripts for configuration of the system and useful handlers like: database handling, error handling, Smarty templates, modules and session handling, mail sending handling, set of useful WebProject classes/functions 

	js
	JavaScript files for implementation in WebProject. Graphics Library and colorpicker.

	js/jscalendar
	JavaScript Calendar for selecting dates

	js/overlib
	JavaScript scripts for creating tooltips on the web pages (Gantt's chart)

	lang
	different subdirectories with language files (each file represents one module, file default.lang.php contains some general expressions)

	lang/en
	translation files for English language

	lang/hr
	translation files for Croatian language

	modules
	PHP files with the programming logic. Each file represents one module

	pages
	PHP files which include modules in different columns on a page (more than one module per page), and in the end call the main page.tpl template

	reports
	DTD's and XSL transformation files for 4 kinds of reports in the WebProject (Project Plan, Period Report, Task Report, User Report)

	templates
	.tpl files for modules and pages, which describe the module/page layout. Each module has its own template, and there are some special ones (the most important is page.tpl

	templates_c
	“compiled” Smarty templates; not used by the developers directly

	util
	scripts for database creation, basic database fill and table deletion 


Table 1 - Directory structure
Besides, there are some files directly in the WebProject root directory:
	File
	Description of the file

	index.php
	the main file in the WebProject, which is called with every link

	rss.php
	PHP script which generates RSS Feed for small task reports

	test.php
	testing script for use during the installation process


Table 2 - Description of files in root directory
5. Application core

5.1 Configuration

There are two main configuration files that can be found in inc/ directory. They are called configuration.inc.php and configuration_defaults.inc.php. Inside, after putting the WebProject on the server, some important things should be set up. 
The file configuration.inc.php is intended to be changed by the WebProject administrators. If it doesn't exist, or the data is not set, the default data in configuration_defaults.inc.php is used.
configuration_defaults.inc.php also holds some information that cannot be changed by user in configuration.inc.php.
First, there is a part of the global array $_conf, about the database, which must be set properly in order to work with the WebProject. 

    $_conf['db'] = array (
        'dsn' => array (
            'phptype'   => 'pgsql'
        ,    'username' => 'dsdwebproject'
        ,    'password' => 'mueKehe1'
        ,    'hostspec' => 'localhost'
        ,    'port'     => 5432
        ,    'database' => 'dsd_webproject'
        ),
        'options' => array (
            'debug'          => 10
        ,    'portability'   => DB_PORTABILITY_ALL
        ,    'persistent'    => true
        )
    );
    
The base path and include path for some components should be set. This probably doesn't have to be changed.
After setting the path parameters, administrator must set the path to the PEAR DB class. In our case it was /usr/share/php.

     set_include_path(get_include_path() . PATH_SEPARATOR . '/usr/share/php/');
The default language and design style is defined here also.

    $_conf['lang'] = 'en';
    $_conf['design'] = 'fer';
The last thing set here is the debug mode. If the constant is true, WebProject will work in the debug mode, users will receive detailed messages about the errors, the debug box will be shown in the right upper corner of the screen. If it is false, simpler error messages will be written. Whether the value will be false or true, it depends on the system administrators.

    define('DEBUG', false);

The configuration for sending e-mails can be set here. Different backends can be 'mail', 'smtp' and 'sendmail'. For more information, see WebProject Installation Manual.

    $_conf['mail'] = array (
        'backend'    => 'mail'
    ,    'params'    => array (
        )
    );
5.2 Global variables

Global variables can be accessed from all the modules in the WebProject. Apart from many variables generated by the server, there are also some important variables which enable developers quicker and easier development of the modules. 

For accessing the global variable from the PHP, use $GLOBALS['variable_name']. If variable is an array, you can use $GLOBALS['array_name']['field_name']. If global variable is used frequently in the module, it can be written global $variable_name, so it can be used in the code without the prefix $GLOBALS: 

Some fields can also be accessed from Smarty. They are accessed through {$variable_name}.
For the list of all the global variables in the system, from PHP write:

    dump_var($GLOBALS);
For the list of all the accessible variables, from Smarty, from template write:

    {debug}

The most important global variables are: 

	Variable
	Description
	Example

	$href_base
	Base URL
	/~ibosnic/webproject

	$href_application
	Web application
	/~ibosnic/webproject/index.php

	$href_projects_root
	Listing all enrolled projects
	/~ibosnic/webproject/index.php/
projects

	$href_admin_root
	Administrator home page
	/~ibosnic/webproject/index.php/
admin

	$href_project
	Home page of project
	/~ibosnic/webproject/index.php/
projects/<project_name>

	$href_page
	Page currently displayed
	/~ibosnic/webproject/index.php/

projects/<project_name>/<page_name>

	$href_all
	Same URL as calling
	/~ibosnic/webproject/index.php/

projects/<project_name>/<page_name>/…

	$_info
	Information array 
	

	$_info['IS_ADMIN']
	Is logged user admin or not
	false

	$_info['IS_MANAGER']
	Is logged user manager or not
	true

	$_info['IS_VICEMANAGER']
	Is logged user admin or not
	false

	$_info['IS_MEMBER']
	Is logged user admin or not
	false

	$_info['user']
	Information about logged user
	$_info['user']['id'] => 6

	$_info['design']
	Current design
	'fer'

	$_info['lang']
	Current language
	'en'

	$_info['project']
	Information about current project
	$_info['project']['name'] => 'test_14'

	$_info['project_id']
	Direct information about current project id
	30

	$_info['level']
	Level of the current page
	'projects'

	$_info['current_time_period']
	Current time period of the project
	1

	$_info['page']
	The name of the page currently shown
	'project_home'

	$_lang
	Translation array for the current module
	$_lang['title'] => 'Title'

	$_langdef
	Translation array for the default phrases
	$_lang['accept'] => 'Accept'


Table 3 - Global variables
This is the example of Smarty debug window, which shows some values of global variables.

{$IS_ADMIN}

{$IS_LOGGED}

1

{$IS_MANAGER}

1

{$IS_MEMBER}

{$IS_VICEMANAGER}

{$SCRIPT_NAME}

/~ibosnic/webproject/index.php

{$_anchor}

mod_projects

{$_function}

_default

{$_info}


Array (14)
IS_ADMIN => 
IS_MANAGER => 1
IS_VICEMANAGER => 
IS_MEMBER => 
user => Array (12)
  id => 6
  nick => ibosnic
  title => Mrs.
  first_name => Ivana
  last_name => Bosnić
  email => ivana.bosnic@fer.hr
  design => 2
  language => 1
  administrator => 
  enabled => 1
  design_code => fer
  language_code => en
design => fer
lang => en
project => Array (13)
  id => 30
  name => test_14
  title => Test mailing milestones
  description => To send an alert or not?
  begin_date => 2006-01-13
  manager_id => 6
  time_period => 3
  work_hours_day => 8
  status => 1
  planned_project_cost => empty
  project_version_for_display => 2
  project_version_id => 92
  end_date => 2006-12-29
project_id => 30
level => projects
current_time_period => 1
page => project_home
module_name => mod_projects
anchor => mod_projects

{$_lang}


Array (25)
_title => Existing projects
name => Name
title => Title
begin_date => Begin Date

{$_langdef}

Array (8)
ok => OK
accept => Accept

{$_module_name}
mod_projects

{$current_user}
ibosnic

{$href_admin_root}
/~ibosnic/webproject/index.php/admin
{$href_all}

/~ibosnic/webproject/index.php/projects/test_14
{$href_application}
/~ibosnic/webproject/index.php
{$href_base}

/~ibosnic/webproject
{$href_page}

/~ibosnic/webproject/index.php/projects/test_14/
{$href_project}
/~ibosnic/webproject/index.php/projects/test_14
{$href_projects_root}/~ibosnic/webproject/index.php/projects
5.3 Session handling

The file /inc/session.inc.php stores the code for session handling. In the beginning, we should make sure that session can use cookies (set with php_ini function). Session is set to NULL, if there is some old data, and destroyed if there is a strict 'DISABLE SESSION' constant (needed in some cases, like cron script, installation test script, RSS script). If user is logged in, the database is queried in order to find out information about the user, including preferred site style and language. Some of the global information variables are set in that moment. If language / site style is not selected, the default is used. 
5.4 Permissions handling

Permissions are mainly handled in  /inc/perms.inc.php file. In it, there are two very important functions, wp_login and wp_logout. wp_login will take username and password received from the login form, hash the password and compare it in the database. If they do not match, the wp_​​logout function is automatically called. If they match, user ID is written in the session, and also the boolean variable IS_LOGGED. The IS_ADMIN information variable can be also set at this moment (other can not as there is no information about the project yet).
If wp_logout function is called, the session data is removed, as also some information variables. Buffer is cleaned and the redirection is done to the Welcome page.

index.php takes care of permissions when inside projects. If user came to some project page, the query should be sent to the database in order to find out the role of the user on the project (Project Manager, Vice Project, Manager). In that moment, global information variables about permissions are set. Depending on the permissions, an error is triggered if the page is not accessible for that user's permission.
5.5 Modules handling

Each module is actually a class, which is defined in /inc/modules.inc.php. Very important function in modules handling is module_gen_content, which takes module name and arguments. In it, the module file is included, the right module function to be called is discovered (_default, if _function parameter is empty), the module instance is created, and some useful variables are assigned to module, so they can be accessed from it. Depending on user's language chosen, translation files are included also.

Finally the right function is called. Function output should be handled also. The data returned is assigned to Smarty, as also the language constants and variables for anchoring, module name, function name. In the end, the data is combined with the template. 

Here is the example of assigning data to Smarty. It is a part of a PHP module. The data which will be sent to Smarty is first brought together to one array, and then returned -> sent to Smarty.
        $data = array('tasks' => $tasks, 'label' => $label[0]);
        return array('template' => 'mod_tasks.tpl', 'data' => $data);
You can learn more about it in Smarty Templates handling chapter.
5.6 Smarty Templates handling

Smarty Templates are included from the file inc/smarty.inc.php. In that file, new Smarty instance is created. Some variables which can be used from Smarty are defined (values are copied from PHP global variables). Also, user rights are sent to Smarty, as it is often needed to know about them in template. Function smarty_assign_module_content assigns the content from the module to Smarty Template, which will take care of it. Smarty should also know the language used, and is it necessary to create the debug box in the upper right corner of the web page. The decision depends on the fact whether or not the WebProject is in debug mode (DEBUG constant set).
5.7 Smarty functions / modifiers

Some special Smarty functions were created in order to standardize some approaches in developing the WebProject. Those functions are very important, as they give the developer a standardized interface for forms or links to modules/functions inside the WebProject. They should be used instead of usual <form> or <a> HTML tags.
Their source code can be found in inc/plugins directory. 

This is the list of the functions:

5.7.1 Smarty {wp_action}{/wp_action}

Prints the <a></a> element with coded information about module
 Type:     function
 Name:     wp_action
 Input:
· name

(optional) - string, name attribute

· id              
(optional) - string, id attribute

· href            
(optional) - string default $href_all

· anchor          
(optional) - string default module_anchor
· function        
(optional) - string default "_default"

· _value           
(optional) - string default " "

· _title           
(optional) - string

· _class           
(optional) - string

· - _method          
(optional) - string default get

· - _target          
(optional) - string

· - <param1> 
(optional) - mixed, variable will be encoded in parameter

· - <param2> 
(optional) - mixed, variable will be encoded in parameter

· ...

· - <paramN>  
(optional) - mixed, variable will be encoded in parameter

Example of the usage:

{wp_action _value=$_lang.add_new_project _function="show_add_new_project_form"}

5.7.2 Smarty {wp_form}{/wp_form}

Prints the <form></form> block with coded information about module

Type:     block
Name:     wp_form
Input:
· _name           
(optional) - string

· _id              
(optional) - string

· _href            
(optional) - string

· _anchor          
(optional) - string default module_anchor

· _target          
(optional) - string

· _function        
(optional) - string default "_default"

· _method          
(optional) - string default "post"

· _module          
(optional) - string

· <param1> 
(optional) - mixed, variable will be encoded in parameter

· <param2> 
(optional) - mixed, variable will be encoded in parameter

· ...

· <paramN>
(optional) - mixed, variable will be encoded in parameter

Example of the usage:

{wp_form _name="add_new_project_form" _function="add_new_project"}

    <table>

        <tr>

            <td class="module_td_message_name">{$_lang.name}</td>

            <td class="module_td_message_option"><input type="text"                                                 name="name"/></td>

            <td class="module_td_message_name">&nbsp;</td>

            <td class="module_td_message_option"><input type="submit" name="change" value="{$_lang.add_new_project}"/></td>

        </tr>

    </table>

{/wp_form}

5.7.3 Smarty {wp_message}{/wp_message}

Prints the message with the title and text, can be "notice", "warning" or "error" (green, orange and red color) 

Type:     function

Name:     wp_message

Input:

· title            
(optional) - string

· value            
(optional) - string

· type             
(optional) - string default "notice"

· id               
(optional) - string

· hidden          
(optional) - boolean default false

Example of the usage:

{wp_message type="error" value=$_lang.login_error|escape} 

{/wp_message}
5.7.4 Smarty {wp_calendar}{/wp_calendar}
Fancy date selection (a wrapper around the JavaScript Calendar)

Type:     function
Name:     wp_calendar
Input:
· id               
(optional) - string, default 'date', name & id of the input field

· date     

(optional) - string, preselected date in date_format format

· date_format      
(optional) - string, the date format, see jscalendar doc for syntax

default %Y-%m-%d

· readonly         
(optional) - string, default "true"
· button   

(optional) - id of the trigger button (or img, a, div, etc.);

{wp_calendar id='begin_date' date=$smarty.now|gmdate:"Y-m-d" date_format="%Y-%m-%d" readonly="false"}

{/wp_calendar}
5.8 Error handling
It is very important to have a good error handling with detailed description of the error occurred. In the WebProject, there are two ways of reporting errors. The first one is the debug box in the upper right corner of the screen which reports PHP / Smarty notices and user notices, and the second is a special page which occurs if the error is bigger and more serious. Error handling is done mainly in inc/error.inc.php. 
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Picture 1 - Debug box
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Picture 2 - Error page
Error in the error page consists of 4 parts:
· error name and description

· file and line in which error occurred
· function called stack

· GET parameters, if set

There is a special function wp_error_handler ($errno, $errstr, $errfile=null, $errline=null, $errcontext=null ) which catches end handles errors.
If the error is of type notice or user notice, it will be put in debug box. Depending on the file where the error happened, it will be put in $wp_notice_php or $wp_notice_smarty. Error data is put in variables for Smarty template, stack is backtraced in order to see where from the function was called. If GET parameter exists, it will be printed also. In the end, Smarty engine displays error template (error.tpl). 

Function trigger_error is used for triggering the user errors, which are errors caught by the developers code. This is the example of the usage:

if(!user_can_see($page))
      trigger_error('How did you came here?', E_USER_ERROR);

If the 'DEBUG' constant is set to false, simpler error handling occurs.

5.9 Multiple language support

The WebProject Application supports different languages. It is based on a principle that no messages can be written directly to the web page, everything must be called from the language files. All the language files are in /lang directory, divided by the 2-characters ISO internalization code (en, hr, es…). There are two types of language files:

· module translations

· each module has a file called mod_modname.lang.php
· default translations
· each language has one file called default.lang.php, where usual phrases and messages (like "OK", "Accept", "Yes", "No") are written

The language files are accessible both through PHP and Smarty. For PHP, use $this->lang['lang_key'] or $this->lang['lang_key'], like this.

$message = $this -> lang['user_deleted_OK'];
From Smarty, use $_lang or $_langdef in Smarty curl brackets.

        <th>{$_lang.nick}</th>
A translation file is a PHP array of codes and translation strings. Here is the example:

<?php
$lang = array (
    '_title'    => 'Existing Users'  
,    'nick' => 'Nick'
,    'first_name' => 'First Name'
,    'last_name' => 'Last Name'

)

?>
5.10 Mail handling
5.10.1 Overview

WebProject enables sending e-mails in three different ways:

1. sending e-mails to (Vice) Project Managers upon submitting the "small" task report

2. sending e-mails to e-mail addresses (customers) written in a text box upon generating the report

3. sending e-mails as milestone alerts two days before the milestone (set in a script cron.php)

Each user can turn off e-mail receiving through My Options page.

5.10.2 Functions list

Function: &sendmail_createinstance()


Returns: object


Description: Creates a mail instance using the configuration in inc/configuration.inc.php

Function: sendmail_report($report_id, $emails)
Returns: boolean (true if e-mail sent)

Descriptioon: Sends report in HTML (with PDF attachment) to array of e-mails divided by comma.

Function: sendmail_task_report($task_report_id)

Returns: -
Descriptioon: Sends note about task report submitting to all (vice) managers

Function: sendmail_task_report($task_report_id)

Returns: boolean
Descriptioon: Sends note about task milestones to all the users assigned on the project


The base for this functions were PEAR classes PEAR::Mail and PEAR:Mail_Mime. You can find more information about them at:

· PEAR:Mail - http://pear.php.net/package/Mail/docs
· PEAR:Mail_Mime - http://pear.php.net/package/Mail_Mime/docs
5.11 Useful functions
5.11.1 Overview

Useful functions are a set of functions used by different modules, which were created in the WebProject development process. There is a variety of functions: time/date functions, report functions, hashing functions etc. All the functions which will probably be used by different modules should be put inside this file, inc/useful_functions.php
5.11.2 Functions list

Function: dump_var($param)
Returns: --
Description: Dumps a string representation of variable to output surrounded by <pre></pre> tag
Function: hash_password($user_name, $user_password)

Returns: string (the value returned by the MD5 hash function)
Description: Creates a hash of the (username, password) concatenation. Hashing by MD5 algorithm.

Function: url_redirect($redirect_immediately = true, $type = null)

Returns: --
Description: Redirect user to default page depending on user privileges

Function: to_bool($variable)
Returns: boolean
Description: Returns true if variable seems to be true (‘t’, ‘T’, 1)
Class: ProjectTimePeriod
Description: Class for time period operation

Function: ProjectTimePeriod::get_period_id_from_iso_date($date)
Returns: integer
Description: Returns period ID from ISO date.

Function: ProjectTimePeriod::get_period_id_from_unix_date($date)

Returns: integer
Description: Returns period ID from UNIX date.

Function: ProjectTimePeriod::get_date_range_from_period_id($period_id)

Returns: array

Description: Returns array of two elements. First is begin date of period and second is end date.

Function: date_unix_to_iso($date)

Returns: string
Description: Converts UNIX date to ISO

Function: date_iso_to_unix($date)

Returns: integer
Description: Converts ISO date to UNIX

Function: convert_html_to_pdf($html, $destination = 'D', $name = 'doc.pdf')
Returns: mixed
Description:     Converts HTML into PDF.

     

Destination can be:

     

I - Send to standard output (inline)

     

D - Download file (download)

     

F - Save to local file

     

S - Return as a string (name parameter is ignored)

Function: generate_report ($var)

Returns: string
Description: Generate HTML report with the help of corresponding XSL files, out of XML.

Function: report_name($project_name, $report_id, $report_type, $report_description)

Returns: string
Description: Return report name based on given parameters

Function: is_project_active()
Returns: boolean
Description: Checks if current project state is Active

5.12 Constants

Some general constants are defined in a file /inc/constants.inc.php
///// PHP.INI /////////////////////////////////////////////////////////////
    ini_set('variables_order', 'E');

    //HTTPS  

  define('REDIRECT_HTTPS', 1);

    ///// Constants //////////////////////////////////////////////////////////
    // Time
    define('SECONDS_IN_DAY', 86400);
    

    // Roles
    define('ROLE_VICEMANAGER', 1);
    define('ROLE_MEMBER', 2);
    
    // Project Status
    define('PROJECT_STATUS_ACTIVE', 1);
    define('PROJECT_STATUS_FINISHED', 2);
    define('PROJECT_STATUS_CANCELLED', 3);
    
    // Report Type
    define('REPORT_TYPE_PROJECT_PLAN', 0);
    define('REPORT_TYPE_USER_REPORT', 1);
    define('REPORT_TYPE_TASK_REPORT', 2);
    define('REPORT_TYPE_PERIOD_REPORT', 3);
  

6. Database specification

6.1 Database schema

This is the schema of the WebProject database, with primary and foreign keys, and unique constraints.
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Figure 1 - Database structure

Different colors depict similar parts of the database: 

· yellow for user oriented information

· red for project oriented information

· blue for task oriented information
6.2 Description of the tables
Table design holds the codes and titles of the design. Directories in /design have the some code, so they can be connected to the database.

	design

	Name
	Type
	Constraints
	Comment

	id 

	INT2
	

	a number of the design (for reference)

	code
	VARCHAR(20)
	UNIQUE NOT NULL
	a code for CSS's

	title
	VARCHAR(20)
	UNIQUE NOT NULL
	a title of the design/skin

	PRIMARY KEY (id)


Table 4 - 'design' table description
All the languages for which the translation exists are also in the database. The code is a standard ISO 2-characters code. The language code is automatically inserted as the meta HTML tag when page is created.

	language

	Name
	Type
	Constraints
	Comment

	id
	INT2
	


	a number of the language (for reference)

	code 
	VARCHAR(6) 
	UNIQUE NOT NULL
	a code for the language (en,hr,it,sv...)

	name 
	VARCHAR(40)
	UNIQUE NOT NULL
	language name (English, Hrvatski, Italiano, Svenska...)

	PRIMARY KEY (id)


Table 5 - 'language' table description
All the users' personal information is stored in the table 'users'. Users can choose site language and design. They can be administrators (and have special privileges on the system), and they enable receiving alert messages to their e-mail address.

	users

	Name
	Type
	Constraints
	Comment

	id



	SERIAL


	
	a serial number of the user

	nick


	VARCHAR(15) 
	UNIQUE NOT NULL
	a user name

	pass


	TEXT


	NOT NULL
	encrypted password

	title


	VARCHAR(20)

	
	title

	first_name

	VARCHAR(40) 
	NOT NULL
	first name

	last_name

	VARCHAR(40) 
	NOT NULL
	last name

	email


	VARCHAR(100)
	NOT NULL
	user's e-mail

	design


	INT2


	DEFAULT NULL
	the number of the design/skin which user uses (null->default design)

	language

	INT2


	DEFAULT NULL
	the number of the language choosen, default (null) is english

	enabled


	BOOLEAN


	DEFAULT true
	can user log in or not at the moment

	administrator
	BOOLEAN


	DEFAULT false
	is this member an administrator

	email_enabled
	BOOLEAN


	DEFAULT true
	does user wants to receive e-mails

	PRIMARY KEY (id)

	FOREIGN KEY (design) REFERENCES design(id)

ON DELETE SET NULL ON UPDATE CASCADE

	FOREIGN KEY (language) REFERENCES language(id)
ON DELETE SET NULL ON UPDATE CASCADE


Table 6 – 'users' table description
Information stored in 'project' table is the one which is not saved in frozen versions. Some of it can be changeable, but the change is not tracked through versions. It is important to realize the concept of 'time period': it is a number of weeks describes one project period. In the end of each period, the automatic freezing can be made. Also, period reports are generated for this number of weeks.

Project can be in three states:

· active

· finished

· cancelled

If it is finished or cancelled, it cannot be reactivated anymore, and nothing can be changed in it, only the reports can be generated.

	project

	Name
	Type
	Constraints
	Comment

	id 

	SERIAL


	
	a serial number of the project

	name

	VARCHAR(15) 
	NOT NULL
	name of the project, cannot be changed through GUI

	title 


	VARCHAR(80) 
	UNIQUE NOT NULL
	user friendly title

	description 

	TEXT


	
	short (or long?) description of the project

	begin_date 


	DATE


	NOT NULL
	the date of the project beginning

	manager_id 


	INTEGER 

	NOT NULL
	id of the Project Manager

	time_period 

	INTEGER 

	NOT NULL DEFAULT 1
	time periods for fixed costs, writing regular reports (week, two weeks)

	work_hours_day



	INTEGER


	NOT NULL
	number of working hours a day (8, 4), for calculating costs

	status
	INT2
	NOT NULL DEFAULT 1
	1: active, 2: finished, 3: cancelled

	planned_project_cost



	DECIMAL(11,2)
	
	in the beginning of the project, manager makes the estimation of the project cost, cannot be changed AFTER inserting for the first time

	PRIMARY KEY (id)

	FOREIGN KEY (manager_id) REFERENCES users (id) 
ON DELETE RESTRICT ON UPDATE CASCADE

	UNIQUE (name)

	UNIQUE (title)


Table 7 - 'projects' table description
It is crucial that developers understand the concept of project versioning. Each project has the current version, which starts at 1. The labels, tasks and dependencies are not connected to 'project', but to 'project_version'. So, when the project is freezed, a new version becomes active (the one without 'submitted_date_time' inserted), and all the labels, tasks and dependencies are copied once again, with the new project_version_id. In this way, the data is stored for viewing the older versions.
Some other data, like end date and some costs, are saved in 'project_version', so customers / supervisors can track what was happening in the project during time.

	project_version

	Name
	Type
	Constraints
	Comment

	id 




	SERIAL


	


	a serial number of the project version (instance) (version)

	project_id
	INTEGER

	NOT NULL
	id of the project

	end_date 


	DATE 


	NOT NULL
	the date when the project should be delivered

	fixed_cost
	DECIMAL(9,2)
	
	fixed cost per time period

	average_salary_hour
	DECIMAL(5,2)
	



	average salary per hour, on it and the user's payment coefficient the costs will be calculated version of the project (not changed when freezed)

	version

	INT2
	NOT NULL
	a moment when freezing occured

	frozen_date_time
	INTEGER

	DEFAULT NULL
	description (why freezing)

	frozen_description
	TEXT


	DEFAULT NULL
	a serial number of the project version (instance) (version)

	PRIMARY KEY (id)


	UNIQUE(project_id, version)

	FOREIGN KEY (project_id) REFERENCES project (id) 
ON DELETE CASCADE ON UPDATE CASCADE


Table 8 – 'projects_version' table description
Labels are like containers for tasks (something like sub- and super- task, but not with the same functionality). Every task has to be under some label. Color of the label is also the default color for creating all the tasks which belong to it. 

	label

	Name
	Type
	Constraints
	Comment

	id 
	SERIAL

	
	a serial number of the label

	project_version_id 
	INTEGER

	NOT NULL
	id of the project instance which part it is

	title 
	VARCHAR(80) 
	NOT NULL
	title of the label

	description 
	TEXT

	
	description of the label

	color_number 
	CHAR(7) 
	NOT NULL 
DEFAULT #0000ff'
	color

	PRIMARY KEY (id)

	FOREIGN KEY (project_version_id) REFERENCES project_version  (id) ON DELETE CASCADE 







ON UPDATE CASCADE

	UNIQUE (project_version_id, title)
there shouldn't be 2 labels of the same title in 1 project


Table 9 – 'label' table description
Tasks are the main parts of each project. Only one user is assigned per task. It must be under some label. A task can be of one of two types:
· one-time

· milestone

One-time tasks are "usual" ones, which can have duration in days, and are done only once

Milestones are special tasks, which last only one day, shown in Gantt's chart as vertical lines.
Each task has a duration which can be updated, either through editing of the task, or through accepting the user's suggested duration, which was submitted in a small Task Report. Progress can also be changed in above two ways.

	task

	Name
	Type
	Constraints
	Comment

	id
	SERIAL
	
	a serial number of the task

	project_version_id 
	INTEGER
	NOT NULL
	id of the project instance in which it is

	title 
	VARCHAR(80)
	NOT NULL
	title of the task

	description 
	TEXT
	
	description of the task

	user_id 
	INTEGER
	
	id of the user assigned to a task (one user per task)

	label_id 
	INTEGER
	
	id of the task label (not necessary)

	type
	INTEGER 
	NOT NULL DEFAULT 1
	type of the task (1=one-time, 2=milestone)

	begin_date 
	DATE
	
	begin date

	duration 
	INTEGER
	
	duration in DAYS

	progress 
	INTEGER 
	DEFAULT 0

	progress percentage

	color_number 
	CHAR(7) 
	NOT NULL 

DEFAULT '#0000ff'
	id of the color

	PRIMARY KEY (id)

	FOREIGN KEY (project_version_id) REFERENCES project_version (id) 









ON DELETE CASCADE 
ON UPDATE CASCADE

	FOREIGN KEY (user_id) REFERENCES users (id) 

ON DELETE SET NULL
ON UPDATE CASCADE

	FOREIGN KEY (label_id) REFERENCES label (id)

ON DELETE CASCADE
ON UPDATE CASCADE

	UNIQUE (label_id, title)
there shouldn't be 2 tasks of the same title under the same label

	CONSTRAINT check_task_progress CHECK (progress <=100 AND progress >=0)


Table 10 – 'task' table description
Task can be dependent one on another. We have implemented the database to support different dependencies types, but in the programming logic, we support only Finish-To-Start dependency type, which means that the basic task must be finished before the dependant task can start. Dependencies are connected by task_id's, so they have to be copied in the freezing of the project.
	dependency

	Name
	Type
	Constraints
	Comment

	id
	SERIAL
	
	a serial number of the task type

	task_id 

	INTEGER 
	NOT NULL
	id of the task that we look at is dependant of...

	task_dependant_of_id
	INTEGER 
	NOT NULL
	... this one id of the task in a way...

	dependency_type
	INT2
	
	... type id defines it (1=fs. 2=ff. 3=ss, 4=sf)

	PRIMARY KEY (id)

	FOREIGN KEY (task_id) REFERENCES task (id) 


ON DELETE CASCADE ON UPDATE CASCADE

	FOREIGN KEY (task_dependant_of_id) REFERENCES task (id)
ON DELETE CASCADE ON UPDATE CASCADE

	UNIQUE (task_id, task_dependant_of_id) 

--there shouldn't be two dependencies of the same pair of tasks


Table 11 – 'dependency' table description
The 'roles' table holds information whether the user assigned to a project is a Vice Project Manager or a member. Manager is defined in 'project' table. 
	roles

	Name
	Type
	Constraints
	Comment

	id
	SERIAL

	
	a serial number of the role

	project_id
	INTEGER
	NOT NULL
	id of the project where the role is used (roles are not freezed, so we don't use project_version_id)

	user_id 
	INTEGER
	NOT NULL
	id of the user on a project

	role_type
	INTEGER
	NOT NULL
	id of the role type (1=Vice Manager, 2=member)

	PRIMARY KEY (id)

	FOREIGN KEY (project_id) REFERENCES project (id)
ON DELETE CASCADE
ON UPDATE CASCADE

	FOREIGN KEY (user_id) REFERENCES users (id) 

ON DELETE CASCADE
ON UPDATE CASCADE

	UNIQUE (project_id, user_id)

	CONSTRAINT check_role_type CHECK (role_type IN (1, 2))


Table 12 - 'roles' table description
Users' salaries are calculated by multiplying user's salary coefficient and average_salary_hour, which can be found in 'project_version' table. In this way, each user's salary can be changed independently, but also, if company's business gets better, the average salary (given to users with coefficient = 1) can get bigger. Managers' salaries can also be found in this table.

	salary

	Name
	Type
	Constraints
	Comment

	id 
	SERIAL
	
	

	user_id    
	INTEGER


	NOT NULL
	id of user working on project

	project_id 
	INTEGER


	NOT NULL
	id of project

	coefficient
	NUMERIC(4,2)
	DEFAULT 1.0
	coefficient of salary (salary=coefficient*average_salary_hour)

	PRIMARY KEY (id)

	FOREIGN KEY (user_id) REFERENCES users (id)

ON DELETE CASCADE ON UPDATE CASCADE

	FOREIGN KEY (project_id) REFERENCES project (id) 
ON DELETE CASCADE ON UPDATE CASCADE

	UNIQUE (user_id, project_id)


Table 13 – 'salary' table description
In this table, the "small" task reports are stored. Those are the reports which are submitted by each user who is assigned to a task. They are task-oriented, so for every task, user must fill the report, for each project period. 

Suggested duration is a way to tell the Project Manager how to approach this task in the future. It will be visible to managers, who can accept the suggested change.

	task_week_report

	Name
	Type
	Constraints
	Comment

	id
	SERIAL
	


	a serial number of the role

	task_id
	INTEGER

	NOT NULL
	id of the task

	submitted_date_time
	INTEGER

	NOT NULL
	timestamp when report was submitted

	achievements
	TEXT

	
	what was done this week (period)

	problems
	TEXT

	
	what problems occured

	plans
	TEXT

	
	what to do regarding this task next week (period)

	progress
	INTEGER

	
	progress percentage

	suggested_duration
	INTEGER

	NOT NULL
	duration of the task in days which member has suggested

	spent_hours
	INTEGER

	NOT NULL
	how many hours member spent on this task in this time period

	time_period_id
	SMALLINT
	NOT NULL
	an id of time_period for which this task report is written. Starts with 1 in the first period of the project

	PRIMARY KEY (id)

	FOREIGN KEY (task_id) REFERENCES task (id) 

ON DELETE CASCADE ON UPDATE CASCADE

	CONSTRAINT check_task_week_report_progress CHECK (progress <=100 AND progress >=0)


Table 14 – 'task_week_report' table description
Table 'report' holds "big" reports generated for the customers and managers. There are 4 types of reports in the WebProject:
· Project Plan: the complete project plan with cost handling, user's information, current tasks state...

· User Report: report about the user and his/her tasks. Created for each user separately

· Task Report: report about the task throughout the whole project / task life, together with achievements, problems and plans. Created for each task separately

· Period Report: report about the desired period. Also holds information about the task in that period (achievements, problems and plans)). Created for each period separately

The whole report is saved in XML format, together with the corresponding DTD, in a column xml_container. 

Developers should take good care when porting the WebProject to PHP 5, as XML DOM will never be released in PHP 5 so, the DOM extension should be used instead.

	report

	Name
	Type
	Constraints
	Comment

	id
	SERIAL
	
	a serial number of the report

	project_id
	INTEGER 
	NOT NULL
	number of the project for which the report is made

	type
	SMALLINT
	NOT NULL
	0=project_plan 
1=user_report 

2=task_report 

3=period_report


	description
	VARCHAR(80)
	


	period_id for week_report, taskname for task_report, username for week_report

	generated_date_time
	INTEGER
	NOT NULL
	when the report was submitted. UNIX time

	xml_container
	TEXT
	

	XML file

	PRIMARY KEY (id)

	FOREIGN KEY (project_id) REFERENCES project (id)
ON DELETE CASCADE ON UPDATE CASCADE


Table 15 - 'report' table description
'automatic_job' holds data to take care of automatic tasks which should be done in the WebProject. When the script which is handling this is called (it is called by external program called 'cron'), it checks which things should be done (depending if the time in next_run has passed), and if the type = 1, automatically freezes the project, but if the type = 2 (milestone alerts), sends e-mails to all users on the project, 2 days before the milestone.
	automatic_job

	Name
	Type
	Constraints
	Comment

	project_id
	INTEGER
	NOT NULL
	id of the project

	next_run
	INTEGER
	

	UNIX/PHP date/time when this job will be executed next time

	type
	INTEGER
	NOT NULL
	1=freezing, 2=milestone

	PRIMARY KEY (project_id, type)

	FOREIGN KEY (project_id) REFERENCES project (id) 
ON DELETE CASCADE ON UPDATE CASCADE


Table 16 – 'automatic_job' table description
6.3 Database handling

The database is handled through a PEAR package called DB. PEAR is a set of PHP libraries partitioned in packages for PHP users. There are lots of different libraries for all kinds of handling. DB is a database abstraction layer PEAR package, which layers itself on top of PHP’s existing database extensions. It provides database access to many different databases: fbsql, ibase, informix, msql, mssql, mysql, mysqli, oci8, odbc, pgsql, sqlite, sybase. For more information about DB PEAR set, visit: http://www.pear.php.net/package/DB/
It’s good to see that in this way our product will be easier to port to a database different than PostgreSQL.

We have created a class called SQL which connects to the database upon calling, and also handles the errors received from the database. The source of the SQL class can be found at /inc/sql.inc.php. In /inc/configuration.inc.php, information array for database is created:
    $_conf['db'] = array (
        'dsn' => array (
            'phptype'  => 'pgsql'
        ,    'username' => 'dsdwebproject'
        ,    'password' => 'mueKehe1'
        ,    'hostspec' => 'localhost'
        ,    'port'     => 5432
        ,    'database' => 'dsd_webproject'
        ),
        'options' => array (
            'debug'            => 10
        ,    'portability'    => DB_PORTABILITY_ALL
        ,    'persistent'    => true
        )
    );
Package DB has many different functions for handling the SQL queries, but here are the most used ones:

   connect() – Connects to the database

   getAll() - Runs a query and returns all the data as an array 
   getRow() - Runs a query and returns the first row 
   getOne() - Runs a query and returns the first column of the first row 
   query()  - Sends a query to the database
It is very important that SQL query variables are "escaped", which means they can have inside values like apostrophe, quotes etc. There are two ways to do it:

· putting variables for the query in an array

$db->query("INSERT INTO dependency(task_id, task_dependant_of_id, dependency_type) VALUES (?, ?, ?)", array($task_id, $dep_id, 1));
- escaping by using quoteSmart function of the database handler 

$db->getAll(“SELECT * FROM users WHERE nick = ‘”
    . $db->quoteSmart($nick)

    . “’ AND pass = ‘”
    . $db->quoteSmart($pass)

    . “’”);
Here are the classes and functions for database handling:

Class:
SQL 
extends DB

Returns: object Reference to DB_common object

Description: Helps connect to the database. Load config etc.

Function: &connect()

Returns: DB_Common

Description: Connects to the database defined in $GLOBALS['conf']['db']

Function: SQL_handle_error(&$data)

Returns: triggers error 


Description: If PEAR isError is set, the error is triggered and showed to the user on the screen
7. Description of the pages
7.1 Handling the pages
The pages can be found in /pages directory. Those are .php files, with several purposes:

1. instancing the Smarty class

2. defining which modules are put where on the page

a. top left place is always for top navigation

b. top right place is always for login module

3. calling the function for generating the modules (calls the programing logic of the module)

4. assigning the returned data to Smarty variable

5. calling Smarty templates with the main template: page.tpl (handles the HTML code for layout of the modules)

<?php
   
    $smarty = new Smarty();
    $modules = array();

    $modules['top_left'] = module_gen_content('mod_topnav');
    $modules['top_right'] = module_gen_content('mod_login', array('topbar' => true));
    
    $first_left = module_gen_content('mod_left_navbox');
    $second_left= module_gen_content('mod_about');
    
    $modules['left'][0] = $first_left;
    $modules['left'][1] = $second_left;
    
    $modules['middle'][] = module_gen_content('mod_view_tasks_reports');
    $mod_gen = module_gen_content('mod_gen_reports');
    $modules['middle'][] = module_gen_content('mod_list_reports');
    $modules['middle'][] = $mod_gen;
 
    $smarty->assign('modules', $modules);
    smarty_page_defaults($smarty);
    
    $smarty->display('page.tpl');
?>
Other files take care that the correct page is called when user types in / clicks on the link. There are some rules:
1. files starting with adminpage_ can be accessed only by administrators

2. files starting with page_ are usual pages in the project, can be accessed only through /projects/<project_name>/<page_name> (where <page_name> is a file name without prefix page_ and suffix .php)

3. files without any prefix are special pages (impressum, login, options), that are accessible under different circumstances

7.2 Pages' path list

This is the list of all the pages URL which exist in the WebProject.

	Relative path
	Description

	/webproject/ 
	opening of the index.php 

	/webproject/index.php
	the WebProject main page before logging

	/webproject/index.php/impressum
	the WebProject impressum/about page

	/webproject/index.php/options
	users' options page

	/webproject/index.php/admin
	the home page for the administrators

	/webproject/index.php/admin/page_name
	different administrator pages

	/webproject/index.php/projects
	the home page for non-administrator users

	/webproject/index.php/projects/project_name
	the home page of the project

	/webproject/index.php/projects/project_name/page_name
	different user pages


Table 17 - URL pages' list

7.3 List of the pages
Name: adminpage_admin

Modules in the middle: 

· mod_admin

Description: Home page for administrators
Access: Administrators
Project status: N/A
Name: adminpage_admin_projects


Modules in the middle: 

· mod_projects
· mod_assign_users
· mod_add_new_project
Description: Managing projects, assigning users to a project, adding the new project
Access: Administrators
Project status: N/A
Name: adminpage_admin_users

Modules in the middle: 

· mod_users

· mod_add_new_user

Description: Managing users, adding the new user
Access: Administrators
Project status: N/A
Name: impressum

Modules in the middle: 

· mod_impressum

Description: The WebProject in pictures (and some bullets). This is our story.
Access: All
Project status: N/A
Name: login

Modules in the middle: 

· mod_welcome
Description: Starting welcome page, with a welcome page and a login form
Access: All
Project status: N/A
Name: options

Modules in the middle: 

· mod_users

Description: Users' options change page.  

Access: Logged-in users

Project status: N/A

Name: gantt

Modules in the middle: 

· mod_gantt

Description: Page for displaying the Gantt's chart.  

Access: Logged-in users, not administrators
Project status: All

Name: labels

Modules in the middle: 

· mod_labels

Description: Page for managing labels in the project.  

Access: Managers / Vice Managers

Project status: Active

Name: overview

Modules in the middle: 

· mod_projects

Description: Viewing of the project properties. Changeable by Managers / Vice Managers
Access: Logged-in users, not administrators
Project status: All

Name: project_home

Modules in the middle: 

· mod_projects

· mod_tasks

Description: Viewing of the project properties. Changeable by Managers / Vice Managers. Viewing of all the tasks in the system.
Access: Logged-in users, not administrators
Project status: All

Name: projects

Modules in the middle: 

· mod_myprojects

Description: Viewing the list of projects on which the logged-in user is assigned
Access: Logged-in users, not administrators
Project status: N/A

Name: reports

Modules in the middle: 

· mod_view_tasks_reports

· mod_gen_reports

· mod_list_reports

Description: Viewing the "small" reports, generating the "big" reports, viewing the list of big reports
Access: Managers / Vice Managers
Project status: All

Name: report_html

Modules in the middle: 

· No modules

Description: A special type of module. Contains php code for showing HTML generated out of XML. Doesn't use page.tpl
Access: Managers / Vice Managers
Project status: All

Name: report_xml

Modules in the middle: 

· No modules

Description: A special type of module. Contains php code for showing XML. Doesn't use page.tpl
Access: Managers / Vice Managers
Project status: All

Name: report_pdf

Modules in the middle: 

· No modules

Description: A special type of module. Contains php code for showing PDF generated out of HTML. Doesn't use page.tpl
Access: Managers / Vice Managers
Project status: All

Name: tasks

Modules in the middle: 

· mod_tasks

Description: Viewing the list of tasks, with the possibility to edit them
Access: Logged-in users, not administrators
Project status: All

Name: task_dependencies

Modules in the middle: 

· mod_tasks

Description: A special type of page, for viewing the dependencies
Access: Managers / Vice Managers
Project status: Active

Name: users

Modules in the middle: 

· mod_assign_users

Description: Managing users on the project (adding / removing, changing salary coefficients)
Access: Managers
Project status: Active

Name: versions

Modules in the middle: 

· mod_freeze_project

· mod_projects

· mod_freezing

· mod_tasks

Description: A page for handling the project versioning. Project can be frozen, the Project Properties     can be changed, the list of frozen versions is shown, and the old versions of task list.

Access: Managers / Vice Managers
Project status: Active

Name: write_reports

Modules in the middle: 

· mod_write_reports

Description: List of the "small" reports (submitted/not submitted), submission of new reports
Access: All
Project status: Active

8. Description of the modules

8.1 Handling the modules

Modules are PHP files which can be found in /modules directory. Each module has some specified purpose in the WebProject, they are handling the logic, and letting templates do the layout. Modules never write anything on the web page. Instead, they are sending all the necessary data to the templates, in a shape of PHP arrays. 

Each module file contains one class -> module name which extends class Module. Parent class Module is defined in a file /inc/modules.inc.php. Modules are called from the /pages files, by calling the function module_get_content, which includes the module file, finds parameters to hand over to modules, creates module instance, assigns language file definitions. After finishing with module logic, the function handles module output by sending it to Smarty Templates.
Modules can have more then one function, that fact is usually used for performing actions, which exist in the same module, but have different purpose (for example, generating different reports). The default function which must exist is _default.

Here is the basic example of the module:
<?php

class mod_myprojects extends Module 
{
    
    function _default($params)
    {
        $data = array();
        global $_info;
        
        $db = SQL::connect();
        
        //gets all the projects where this user is project manager 
        //and all the projects where he is member/vice manager
        //returns number of the role_type in "role_type", 0 if manager
        $result = $db->getAll("SELECT project.*, users.first_name, users.last_name, project.status, 0 AS role_type FROM project, users 
                                WHERE project.manager_id = users.id 
                                AND project.manager_id = ? 
                                UNION
                                SELECT project.*, manager_users.first_name, manager_users.last_name, project.status, roles.role_type FROM project, users member_users, users manager_users, roles 
                                WHERE roles.user_id = member_users.id
                                AND project.id = roles.project_id
                                AND roles.user_id = ?
                                AND project.manager_id = manager_users.id
                                ORDER BY title", array($_info['user']['id'], $_info['user']['id'])
                                );
                                
        //data from the query put in projects_result
        $data['projects_result'] = $result;

        // define template and data array
        return array('template' => 'mod_myprojects.tpl', 'data' => $data);
    }
}
?>

Above module has only one function, _default. One way of querying the database is shown. Also, some global variables are used, the detailed list of them can be found in chapter Application core. Here is the example of another function, and receiving parameters.
    function sendmail($params)
    {
        $data = array();
        
        if(isset($params['emails']) && $params['emails'] != "" &&           isset($params['report_id']) && $params['report_id'] != "")
        {
            sendmail_report(intval($params['report_id']),$params['emails']);
            $data['mails_sent'] = 1;
        }
        else
        {
            $data['mails_sent'] = 0;
        }
        return array('template' => 'mod_gen_reports.tpl', 'data' => $data);
    }
The function receives parameters in array $params (it should be checked whether they exist or not with the function isset(). After that, something is done with the data received (upper example shows sending e-mail reports to the customers. In the end, variable $mail_sent is being put into $data array, and it is being forwarded to Smarty Templates, to the desired template.

8.2 List of the modules

This is the list of all the modules in the WebProject with the functions in them, and descriptions.

8.2.1 Module name: mod_about
General description: The module which shows MdH and FER images, together with the names of the WebProject Team members.

Functions:

· _default:

· the only purpose of the function is to call the appropriate template

8.2.2 Module name: mod_add_new_project
General description: The module which enables administrators to add new project to the system. It consists of two parts: showing the form for adding the new project and, when submitted, processes the form with adding the project into the database. 
Functions:

· _default:

· function gets all the names of the possible Project Managers (all the users which are not administrators), puts them in the list, and then sends it (with some other data) to the Smarty Templates.
· add_new_project:

· function checks does the project with that name already exist; if not, it inserts the basic project values into the table project, creates the first version of the project and puts it in the project_version table, puts the Manager's salary data in the salary values. Later, it inserts two rows into the automatic_job table, one for automatic freezing, the other for the automatic e-mail alerts of the milestones coming 

8.2.3 Module name: mod_add_new_user
General description: The module which enables administrators to add new users to the system. It consists of two parts: showing the form for adding the new user and, when submitted, processes the form with adding the user into the database. 

Functions:

· _default:

· function gets the language and the style list from the database, in order to show it to the administrator for choosing in the dropdown boxes. It is sent to the template, which will make the input form.
· add_new_user:

· function checks does the user with the required nick already exists; if not, the passwords are checked and encrypted, and all the data is inserted into the table users.
8.2.4 Module name: mod_admin
General description: The module which calls the template with the welcome message for the administrators. 
Functions:

· _default:

· the only purpose of the function is to call the appropriate template

8.2.5 Module name: mod_assign_users
General description: The module which enables administrators and Managers to handle the users on the selected project. Users can be assigned to a project, removed from a project, their role can be changed from Member to Vice Manager (and vice-versa), their salary coefficients can be updated also.
Functions:

· _default:

· function gets all the users working on the project (except the Project Manager) from the database, together with their salary coefficients, puts them into some variables, then gets all the other users, who do not work, but are potential workers (they do not have administrator privileges). In the end it sends all the data to the Smarty Templates to present it in a form for assigning users.
· remove_user_from_project
· function removes rows from the roles and salary table which show that the user is assigned to that project, and again, like _default function, recreates the data to show in the form.
· update_assigned_users

· depending on whether the "Update" or "Assign" button is clicked, the function either updates rows in table 'salary' and 'roles', or inserts new lines in that tables.
8.2.6 Module name: mod_freeze_project
General description: The module freezes the project version, which means that it creates a new row in 'project_version' table copies all the tasks and labels into the same tables, but, with the new project_version_id. Also, it updates the 'task_week_report' table. 
Functions:

· _default:

· this function works with SQL transaction, as it is extremely important to keep the database integrity. After discovering was this project frozen before (important for the template and the text, the script has to analyze is this freezing automatic or manual. The information about the project is gathered (current labels, tasks). In current project_version the time of the freezing is added, also like the description of the freezing. The tasks and labels are inserted again into the tables, this time with the new project_version_id. Dependencies are updated, in 'dependency' table. Task week reports are updated so they could be put into new reports after the freezing. If all goes well, the changes are committed to the database. If not, the rollback is made. Depending on whether or not this was the automatic freezing, either the parameters are returned back to the cron.php, or sent to the template. 
8.2.7 Module name: mod_freezing
General description: the module handles the listing and showing the old versions of the project (general properties). It lists to the user all the versions which have been committed, with the possibility to View each one of them.
Functions:

· _default:

· first, the module queries the database in order to get all the versions which have already been frozen. For each version, some description truncation is being made. Later, if everything is OK and the id of the older project version is known, the module queries the database in order to find out all the details (project properties) of the previous version, which will be given to the Smarty template.

8.2.8 Module name: mod_gantt
General description: the module prepares data for the most complicated template in the WebProject.  It is a graphical representation of the Project Plan: a chart which shows a timeline from the begin to the end date of the project, with all the labels, task and dependencies for the project version. 
Functions:

· _default:

· module needs to find out a lot of things. First it gathers the data for the Gantt's header: project begin date, end date of the tasks, and also, total length of the project. The dates need to be converted from ISO standard to Unix (by using date_iso_to_unix() function), as all the dates are stored in ISO standard in the database. As the first week is not the "full" one (it doesn't start on Mondays always), the length of the first "week" should be calculated. Then, all the labels from that project version are gathered, and for each data, all the tasks (only of type one-time). They have to be gathered separately, as they are grouped on the Chart by labels. Dependencies also have to be put into the variable. Later, the tasks of type 2 – milestones are gathered, and everything is given to the template where JavaScript is creating the most of the job.
8.2.9 Module name: mod_gen_reports
General description: this module is in charge of generating the XML reports out of the data which is stored in the database. It has to guide the user through the creation of the report, and after all the information is collected from the user, generate the report. For generating the reports, XML DOM PHP extension is used. 4 big reports are created and put into the database (table 'reports'). The whole DTD is also put inside with the XML, as there are countless problems when trying to add external DTD path.
Functions:

· _default:
· in the default function, the information is gathered from the user, based on the choices he makes in the process of the report generation. First choice he has to make is the report type. There is a big case switch; each case is for one report type (Project Plan, User Report, Task Report, Period Report). If it is Project Report, no additional information needs to be gathered. If it is a User Report, all users assigned to tasks are put into a variable, so the Manager can choose the User for whom he wants the report. If it a Task Report, all the tasks are gathered, so there is a choice of choosing for which task the report is made. If it is a Period Report, all the periods which are available (from task_week_report) are presented to the user. Data range of the report is calculated by the class ProjectTimePeriod (see inc/useful_functions.php). All of this is done step-by-step, so the user is led through the process of the report creation.
· _gen_project_plan:
· all the basic information has to be gathered first. All the tasks are gathered, and for each task the user information is gathered also. Then, the XML tree is being set up, with the DTD inside. To the root node the users_assign node is added, and then each user node is added to users_assigned node etc. For each user, his tasks are added in a new node, with task properties. In the end, all is inserted into the database, in UTF-8 encoding (function insert_report() )
· gen_task_report:

· all the basic information has to be gathered first. The task information and the user information is gathered. Then, the XML tree is being set up, with the DTD inside. There begin some calculations with the current tasks costs, and then all the periods from the beginning of the task are examined, with their information (especially achievements, problems and plans are important). In the end, all is inserted into the database, in UTF-8 encoding (function insert_report() )

· gen_user_report:

· the information about the user and the tasks assigned to him are gathered. XML tree is being set up, with the DTD inside. Again, user costs are calculated. All the tasks information is put into the report.

· gen_period_report:

· the information about the period is gathered. It's important to take care of the dates (us gmdate() function. All the tasks information in this period is gathered, including achievements, problems and plans. The cost calculation for this period is being made. Again, all is put in the database in a form of XML text.

· add_project_info:
· this is the function which is called in the beginning of the report creation, which gathers all the static project data (which is repeating for each type of the report) and puts it in the beginning of the XML DOM object. It also calculates salaries and current project costs.

· insert_reports

· a function which is called in the end of each report creation process. It gets the XML data, report type, report description and database handler, and puts it into the database. If the error occures, the whole transaction is rolled back.
· send_mail:

· a function which gets the string which contains the e-mails addresses to which the report should be sent, which calls the function sendmail_report(), which can be found in inc/useful_functions
8.2.10 Module name: mod_impressum
General description: The module which calls the template, to show the WebProject Team story. (
Functions:

· _default:

· the only purpose of the function is to call the appropriate template

8.2.11 Module name: mod_labels
General description: The module which handles the task labels. The (Vice) Manager can add, edit or delete the labels, which are like "containers" for the tasks, so the grouping of the task can be possible. 
Functions:

· _default:

· in this function, all the labels in the current project_version are gathered, in order to be showed in template in a table
· submit
· the new label is inserted in this function. Each label has a color, which is a default color for the tasks which are in it

· edit

· editing the labels, the received parameters are put into the database

· delete

· the label is deleted from the database. As a consequence of the database design, all the tasks which were under this label are deleted also

8.2.12 Module name: mod_left_navbox
General description: The module which calls the template, to show the WebProject site navigation
Functions:

· _default:

· the only purpose of the function is to call the appropriate template

8.2.13 Module name: mod_list_reports
General description: This module will prepare the data for the template to show all the reports for the customers (4 types) in a table, with the possibility to view XML, HTML, PDF: 
Functions:

· _default:

· the function selects all the reports which have been generated for that project. Depending on the type, the description is being analyzed, and put in different variables (Project Plan -> nothing, User Report -> user nick, Task Report -> Task Title, Period Report -> Time Period). Time Period is being recalculated to Begin -> End date range, and the data is returned
8.2.14 Module name: mod_login
General description: Module which calls login and logout functions, and sends data to the login template
Functions:

· _default:

· if parameters for top navigation are set, the template for login and topbar is called; if not, the login form is called
· login:

· if user name and password are correctly set, the WebProject function wp_login is called with the appropriate parameters

· logout:

· the WebProject wp_logout is called, and the data is sent to the template.
8.2.15 Module name: mod_myprojects
General description: This module collects the data about all the projects to which the current user is assigned to and sends it to the template 

Functions:

· _default:

· there is only one query in the module. It selects the projects by querying the roles table, but also the projects table, because of the Managers, whose roles are put there.
8.2.16 Module name: mod_projects
General description: In this module, administration of the projects is done
Functions:

· _default:

· if "Edit" option was clicked, the data for showing in the edit form is gathered from the SQL. If not, the list of projects is written..

· process_edit_project_form:

project information is updated; if checkbox for automatic freezing is checked, a new row is inserted into autaomatic_job table, with the next run  
· delete_project:

· in this function, project versions and project are deleted, in two SQL queries
8.2.17 Module name: mod_tasks
General description: In this module, administration of the tasks is done
Functions:

· _default:

· there is only one query in the module. It selects the projects by querying the roles table, but also the projects table, because of the Managers, whose roles are put there.

· submit
· this function puts the new task and dependencies list into the database

· edit

· this function updates task information, deletes all the previous dependencies, and adds new one (equal to update)

· delete

· tasks are deleted in this function

· populate dependencies

· this function selects all the tasks other than the one edited, in order to make the potential dependencies list
8.2.18 Module name: mod_topnav
General description: The module which calls the template, used to generate the upper navigation bar
Functions:

· _default:

· the only purpose of the function is to call the appropriate template

8.2.19 Module name: mod_users
General description: The module handles users' administration. Users can be added, edit and deleted.
Functions:

· _default:

· depending is user administrator or not, and is the page called "options", different list/form is shown
· show_edit_user_form

· edit form for administrators

· process_edit_user_form

· the function checks for some form validation (same passwords etc.) and then edits the user properites
· delete_user

· if user is not assigned to a project, or if user is administrator, the function checks is he the last one; then the user is deleted from the database

8.2.20 Module name: mod_view_tasks_reports
General description: The module which lists all the small reports written for this task, and enables editing of them.
Functions:

· _default:

· selecting the data for the list of small reports

· sort_by_label:

· selecting the data for the list of small reports, order by label

· sort_by_title:

· selecting the data for the list of small reports, order by title

· sort_by_time_period:

· selecting the data for the list of small reports, order by time_period

· sort_by_progress:

· selecting the data for the list of small reports, order by progress

· sort_by_user_assigned:

· selecting the data for the list of small reports, order by user_assigned

· show_report:

· selecting the data for showing the form for editing the report
· edit:

· processing the edit form and updating task and task_week_report table with adequate information
8.2.21 Module name: mod_welcome
General description: The module which calls the template which is used to write the welcome message to the users, before the logging in
Functions:
· _default:

· the only purpose of the function is to call the appropriate template

8.2.22 Module name: mod_write_reports
General description: The module which handles the writing of the "small" task reports for every period and every task. If the user is assigned to a task, he has a possibility to submit the small task report, and suggest the duration for the task to the Manager.
Functions:

· _default:

· the function finds all the tasks for that project in the current version. Then, for each task, module has to find the first period (which is not the usual period), then find the Monday to start with regular periods, and then calculate other, regular periods. The data is sent to the Smarty templates which will make the table out of it

· submit:

· the functions gathers the data from the parameters, inserts it into task_week_report table, and updates the task progress in the task table, according to the report given.. Also, it sends the e-mail to the manager about the submitted report, by using function sendmail_task_report(), which can be found in inc/mail.inc.php
9. Layout / design implementation
9.1 General layout template - page.tpl

The main base of the layout is the file /templates/page.tpl, which is a Smarty Template for creating the page layout. It contains all the information about the Web Page (meta tags), includes some JavaScript needed for some functionalities. 

In the beginning, the <div> with the Smarty debug box is created, if necessary (depends on whether or not WebProject is in the debug mode). 

One big table (class="main_table") is generated which holds the place for top navigation and login module in the first row. The second row is holding the usual modules. There exist three columns:

· class="navigation_td_box" 

(left column)

· holds module tables, class="navigation_table"
· class="mid_td_box"


(middle column)

· holds module tables, class="mid_table"
· class="various_td_box"

(right column)

· holds module tables, class="various_table"
Each module is encapsulated into one table, which has two rows: two first one is for module tittle, the second one is for module generated content (HTML)

In the end of the page, there is a footer row, class "footer_td", which holds table "footer_table", with some information about the WebProject.

9.2 CSS and templates
Each module has its own .tpl (template) file, where it is shown how the module layout will look like in the end.

Most of the layout things is done through CSS. There exists a main CSS, which can be found in design/main/styles.css. For colors, file /design/<design_name>/colors.css is in charge. Each site style also has the directory for images/icons which are different.

The main CSS holds information about all the tables and divs in the layout. CSS values are especially defined for the whole table, header cells and cells. One, especially important CSS class is "table_list", which is used by the tables which occur in templates dealing with table data. It has alternating colors of rows in order to achieve a better graphical representation.
10. Reports transformation

10.1 XML to HTML 

Reports for the customers are stored in the database, in the table 'report'. Besides XML, user can view the reports also in HTML. In order to transform XML to HTML, XSLT language must be used. For each kind of report, there exists one XSL file, which holds the information how to show the XML data tree, in HTML. For some reasons (creating PDF) we decided it is better to use internal CSS (in the beginning of the document, then to use external. It should be noted that this is a less elegant way to include CSS, but we had no choice.
When the user wants to generate HTML, a file pages/page_report_html is called. There is a security check, is the user allowed to see this file, and then the function generate report ($report_id) (one of the WP useful functions) is called. In it, the correct XSL transformation file is called and the XSL transformation engine is started. Output is not saved, but sent to the user's screen, in a new window (no WP environment, as only report is important).

10.2 HTML to PDF

Generating PDF's was a tricky task, as we didn't have PHP 5 installed. We had to find a class which will be easy to use, and contain some functionalities like tables, CSS, UTF-8. Unfortunately, the only thing that worked was a class without UTF-8 support (or other encodings except Windows Western European cp1252 codepage), and also, without the real CSS support. The class we are using is HTML2FPDF (http://html2fpdf.sourceforge.net), which can be found in inc/html2pdf
After creating the HTML from the XML, the function convert_html_to_pdf is called. All the Croatian special characters have to be changed with their Western European equivalents. The new object HTML2FPDF is created, which does the job without any parameters, except the HTML container variable.
11. Automatized jobs

11.1 Overview

WebProject has the ability to do some automatized actions: automatically freeze project versions and send e-mail alerts about the project milestones. In order to use those features, a cron job should be set to call the proper WebProject PHP script. It is recommended that you set the cron for the user www-data or whichever user the Web Server uses for accessing the Web pages.

Note: cron daemon must be set to work properly beforehand.  

Automatized actions in the WebProject are set to run the first time the WebProject cron job is called, after the “next run” time of the action has passed (which is set in the WebProject database). All “next times” (freezing and milestones) are set to run on 00:30 GMT time zone. Because of the different time zones (GMT +1) and Daylight Saving Time, we recommend that in CET time zone cron job is run at 3:00AM and 3:00PM (as a safety precaution if cron for any reason does not run at 3:00AM). It can be set to run more often (no damage done), but we don’t find it necessary.

11.2 cron.php

cron.php is a PHP script in the WebProject, a but different than scripts for modules. It will be called by cron and it takes care about automatic freezing and sending milestones. 

In order to accomplish its task, the session cookies should be disabled. All the jobs are selected drom the table automatic job, which have "next_run" column earlier than this calling of the script. 

If type of the automatic job is 1 (automatic freezing), the module mod_freeze will be called. The next schedule will be set to Monday, 00:30, after the Sunday which finishes one project time period.

If type of the automatic job is 2 (sending milestones), the function send_milestone will be called. It will put its "next_run" next day, again at 00:30.

This PHP script is also able to maintain a cron log, by setting the constant 'CRON_LOG' to true.
12. RSS feed

RSS is an XML format for sharing content among different Web sites such as news items. It works on the following principle: A Web site can allow other sites to publish some of its content by creating an RSS document and registers the document with an RSS publisher. A web publisher can post a link to the rss feed so users can read the distributed content on his/her site. Syndicated content can include news feeds, listings of events, stories, headlines, etc.
In our case, the information about submitted "small" task reports, which are submitted for every task in every project time period are available through the RSS feed. 

RSS feed can be accessed through https://orson.rasip.fer.hr/webproject/rss.php (authentication required). Please use the RSS client which support authentication.

If authentication succeeds, the scripts select from the database all the small task week report which exist in the project where the user is Manager or Vice Manager. It is put in an array, the dates for the period desired are translated, and the /templates/rss.tpl is called. In it, the XML attributes are defined and the layout is made.

Our script creates RSS 2.0. If you need information about it, you can find a lot of information here:

http://blogs.law.harvard.edu/tech/rss
13. External source code included in the WebProject

· Smarty Templates – http://smarty.php.net
· inc/Config_File.class.php

· inc/Smarty.class.php

· inc/Smarty_Compiler.class.php

· inc/internals

· inc/plugins (except function.wp_action, function.wp_message, function.wp_calendar, block.wp_form)

· HTML2FPDF - http://html2fpdf.sourceforge.net
· JavaScript Cookie Script - http://techpatterns.com/downloads/javascript_cookies.php
· js/cookies.js

· modification by Krešimir Kroflin

· The DHTML Calendar - www.dynarch.com/projects/calendar
· js/jscalendar

· modification by Hrvoje Đurđević

· Overlib - http://www.bosrup.com/web/overlib/
· js/overlib

· High Performance JavaScript Graphics Library - http://www.walterzorn.com
· js/wz_jsgraphic

· modification by Hrvoje Đurđević
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