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1. INTRODUCTION 
 
The e-learning platform that supports the e-learning services is the Open Software Learning 
Management System MOODLE.  It is a well-known and well supported LMS platform with a 
large number of modules to support different needs, while implementing the e-learning 
process. Hosting and administration of the platform are important issues and therefore were 
designed and applied in order to provide data reliability, availability and security. 
 
 

2. BIO TALENT E-LEARNING PLATFORM ARCHITECTURE 
 
The BIOTALENT e-learning platform, available at http://biotalent.datacenter.uoc.gr is based on 
the open source software Moodle (http://moodle.org). In what follows, there is a presentation 
of the Moodle software and its architecture and components1, as well as a description of the 
BIOTALENT platform installation. 
 
 

About Moodle 

Moodle can be described as a Learning Management System, Course Management System, or 
Virtual Learning Environment. Its goal is to give teachers and students the tools they need to 
teach and learn. Moodle comes from a background of Social Constructionist pedagogy, 
however, it can be used to support any style of teaching and learning. 
 
There are other types of software systems that are important for educational institutions, for 
example ePortfolios, Student Information Systems and Content repositories. Generally, Moodle 
does not try to re-invent these areas of functionality. Instead, tries to a well-designed and 
developed LMS, and then interoperate gracefully with other systems that provide the other 
areas of functionality. It is, however, perfectly possible to use Moodle as a stand-alone system, 
without integrating it with anything else. 
 
Moodle is a web application written in PHP and is open source.  
 

Overview of the BIOTALENT Moodle installation 

A Moodle installation comprises the Moodle code executing in a PHP-capable web server; a 
database managed by MySQL, PostgreSQL, Microsoft SQL Server, MariaDB, or Oracle; and a file 
store for uploaded and generated files (the moodledata folder). In our case, all three parts run 
on:  

                                                 
1 Based on official moodle page documentation: https://docs.moodle.org/dev/Moodle_architecture  

http://biotalent.datacenter.uoc.gr/
http://moodle.org/
https://docs.moodle.org/dev/Moodle_architecture
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 a single server  

 with php v5.7.1 and  

 mysql v5.7.26 database. 
 
The Moodle version used is 3.5.2.  
 

Moodle as a modular system 

Like many successful open source systems, Moodle is structured as an application core, 
surrounded by numerous plugins to provide specific functionality. Moodle is designed to be 
highly extensible and customizable without modifying the core libraries, as doing so would 
create problems when upgrading Moodle to a newer version. So when customizing or 
extending a Moodle install, it should be always done so through the plugin architecture. 
 
Plugins in Moodle are of specific types. That is, an authentication plugin and an activity module 
will communicate with Moodle core using different APIs, tailored to the type of functionality 
the plugin provides. Functionality common to all plugins (installation, upgrade, permissions, 
configuration, ...) are, however, handled consistently across all plugin types. 
 
The standard Moodle distribution includes Moodle core and a number of plugins of each type, 
so that a new Moodle installation can immediately be used to start teaching and learning. After 
installation a Moodle site can be adapted for a particular purpose by changing the default 
configuration option, and by installing add-ons or removing standard plugins. Most add-ons 
that have been shared publicly are listed in the Moodle Plugins Directory. 
 
Physically, a Moodle plugin is just a folder of PHP scripts (and CSS, JavaScript, etc. if necessary). 
Moodle core communicates with the plugin by looking for particular entry points, often defined 
in the file lib.php within the plugin. 
 

An overview of Moodle core 

Moodle core provides all the infrastructure necessary to build a Learning Management System. 
It implements the key concepts that all the different plugins will need to work with. These 
include: 
 
Courses and activities: A Moodle course is a sequence of activities and resources grouped into 
sections. Courses themselves are organized into a hierarchical set of categories within a Moodle 
site. 
 
Users: In Moodle, users are anyone who uses the Moodle system. In order to participate in 
course users’ need to be enrolled into course with a given role, such as student and teacher 
roles. 
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Course enrolment: Enrolment gives user the possibility to participate in course as a student or 
teacher. 
 
User functionality in Moodle: 

 User roles in Moodle: Roles assigned to users give them a set of capabilities in given 
context. For example: Teacher, Student and Forum moderator are examples of roles. 

 User's capabilities in Moodle: A capability is a description of some particular Moodle 
feature. Capabilities are associated with roles. For example, mod/forum:replypost is a 
capability. 

 Context: A context is a "space" in the Moodle, such as courses, activity modules, blocks 
etc. 

 Permissions: A permission is some value that is assigned for a capability for a particular 
role. For example, allow or prevent. 

 
Added facilities provided by Moodle: Added facilities provided by Moodle are the following: 

 Creation and editing of user profiles: In Moodle, the moment a user creates his account, 
a profile is created for that user. The user needs to fill in his initial details for completing 
his profile. The user generally always has the permission to edit his/her own profile 
anytime on Moodle. 

 Groups and cohorts: Cohorts, or site-wide groups, enable all members of a cohort to be 
enrolled in a course in one action, either manually or synchronised automatically. 

 Enrolments and access control: Users are generally enrolled into some courses and 
according to their permission settings and the groups to which they belong, they have 
limited access on Moodle. 

 
Activities and Navigation: 

 Activity and course completion: The activity completion system allows activities such as 
Quizzes, SCORM modules, etc. to be marked complete when specified conditions are 
met. 

 Navigation, settings and configuration: The Navigation block provides easy access to 
view various sections of the Moodle site and includes: 

o My home - a personalised home page displaying links to the courses a user is 
associated with and activity information (such as unread forum posts and 
upcoming assignments) 

o Site pages - links to site pages and resources from the front page of Moodle 
o My profile - quick links allowing a user to view their profile, forums posts, blogs 

and messages as well as manage their private files 
o My courses - lists (by course shortname) and links to courses the user is 

associated with. Click the course's shortname to view the front page of the 
course or use the arrows to navigate quickly to a specific section, resource or 
activity. 
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Logs and statistics in Moodle: 

 Statistics in Moodle: The statistics graphs and tables show how many hits there have 
been on various parts of your site during various time frames. They do not show how 
many distinct users there have been. They are processed daily at a time you specify. You 
must enable statistics before you will see anything. 

 Log in Moodle: Logs in Moodle are activity reports. Logs are available at site level and 
course level. 

 

The most important plugin types 

A selection of the most common plugins is highlighted below. 
 
Activities and resources 
Activities and resources are the most basic individual components that make up a course and 
are the main tools for teaching and learning. Some examples of resources are: pages, links and 
IMS content packages. Examples of activities include: forums, wikis, quizzes, and assignments. 
 
Activities are by far the largest type of plugin in terms of amount of code. A forum or wiki 
system could be a software project in its own right. Both activities and resources are installed in 
the mod folder. 
 
Blocks 
Blocks are small bits of interface functionality that can be added to (normally the sides of) 
pages. Many blocks provide additional views of data stored and modified elsewhere. Blocks live 
in the blocks folder. 
 
Themes 
The overall visual style of a Moodle site, a particular course, or all courses in a category, can be 
changed by selecting a different theme at these different levels. Themes are the standard way 
of making aesthetic changes to your Moodle application, decoupling presentation from content 
and functionality. 
 
Themes live in the theme folder, and published themes are listed in the Themes database. 
 
Language packs 
Moodle is internationalised. That is, there are language packs for many different languages. 
Language packs are normally downloaded and installed via the Moodle administration screens, 
but they can also be downloaded manually from Moodle.org. 
 
Administrators can also manually change any of the standard user interface strings if the terms 
used in the installed language pack are not appropriate. 
 

https://docs.moodle.org/33/en/Language_packs
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Course formats 
Course formats control how the structure of the course, a sequence of activities grouped into 
sections, is presented to the users. Course formats live in the course/format folder. 
 
Authentication plugins 
These control how users log in. Moodle can manage usernames and passwords itself, or use 
those stored in LDAP or another database. Alternatively, Moodle can use a number of single-
sign-on schemes. Authentication plugins live in the auth folder. 
 
Enrolment plugins 
Enrolment plugins control which users are enrolled in which courses. Again this can be by 
synchronising with another system, perhaps a student information system, or it can be tracked 
internally by Moodle. Enrolment plugins live in the enrol folder. 
 
Repository plugins 
Ways for users to get content (files) into Moodle, either by uploading from their hard drive, or 
by getting the file from another location on the Internet, perhaps Drop Box, Google Docs, or 
Flickr. Repository plugins live in the repository folder. 
 
 

3. HOSTING AND ADMINISTRATION 
 
The BIOTALENT e-learning platform has been installed and hosted at the data centre of 
University of Crete (UOC). Available Moodle modules were customised to the needs of the 
BIOTALENT e-learning course.  
 
Upgrades were applied periodically to the platform as well as customising modules that might 
be needed, to support the e-learning features.  
 
Specifically, the BIOTALENT platform appearance was based on the “Adaptable” theme, with 
modifications in order to cover the special needs of the courses that required different 
templates and blocks layout, as well as to fit to the project's logos, etc. In some cases hard 
coded solutions were necessary. 
 
Moreover, several extra plugins were tested and used to enrich the courses.  

 ‘One topic’ for the use of tabs in the courses structure. 

 ‘Group Choice’ to allow students to enroll themselves in a group within a course 

 ‘Custom Certifcate’ to enable the creation of dynamically generated certificates 
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Moodle platform and the system supporting it were configured to support promotional videos 
as well as videos produced during the period of the project. Videos were compressed, uploaded 
and prepared for streaming through the Moodle platform. 
 
On the system level, Moodle platform was transferred to a better Virtual Machine system 
therefore upgrading its operational and administrative environment. The transfer was done in 
timely manner to avoid big downtime of the system.  
 
Daily administration of the platform ensured the functionality and the stability of the system. 
Important system administration tasks included backup procedures to ensure data availability 
and security.  
These procedures were intensified while the courses were on-line and been accessed by the 
users. 
 
Furthermore, critical updates were made to the following: 

 Operating system. Security patches and upgrades that have been issued for the current 
operating system were applied. 

 Upgrades to PHP. 

 Upgrades to MySQL database. 
 
Additionally, other administrative activities included the configuration of the user 
administration mode of the platform.  
 
Management of user accounts was a core part of the support and was taking place on a daily 
basis. A users’ tutorial, of the initial site, was created to guide mainly content creators. 
 
Learners were supported by providing answers to technical questions and information 
regarding the access and use of the platform through a forum and via e-mail. 
 
 

4. STATISTICS 
 
The following statistics shows the activity of all roles (Student, Non-editing teacher, Teacher, 
Manager) of the BIOTALENT Platform for the period of one year. The platform reached a peak 
of 55.807 actions when it was introduced to the public for registration. 
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In order to have access to the course information and resources, please create an account on 
the e-learning platform. 
 
 
 
 
 
 
NOTE:  
Except where otherwise specified, all course resources are: “© BIOTALENT project”, published in 
open access and distributed under the terms of the Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International (CC BY-NC-SA 4.0) which permits remix, transform and build upon the 
material non-commercially, as long as the original author and source are credited and new creations 
are distributed under the same license as the original. 

http://biotalent.ucdc.uoc.gr/
https://docs.moodle.org/

