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Abstract  In an information society, people must learn to
work in groups with new communication and information
technologies. With the AulaNet environment, developed using a
prototyping approach, it is possible to carry out this type of
cooperative learning. In this article, it is proposed the eLabora
project, a component-based framework approach for the
management of work groups based upon the AulaNet
environment experience.
Index-Terms  development of CSCW tools, groupware,
learningware.

I. INTRODUCTION
Society is changing. The rhythm of knowledge production
and the new telecommunications technologies are changing
the way that humanity lives and works [1]. Professionals
dedicated to intellectual work—Knowledge Workers—are
increasingly in demand. Besides having the necessary
knowledge to carry out their jobs, these workers must have
skills that are, perhaps, even more important: know how to
learn, so they can adapt themselves continuously to the
constant evolution of the work environment; know how to
work within a group, which is one of the aspects most
required today by corporations; and know how to creatively
change an old knowledge set into new knowledge, the most
important element in modern institutions. The pace at which
information is being produced and made available also
generates the need for workers to be in a state of lifelong
learning in order to remain up to date.
These new needs required by the new work concept create
a situation where work and learning environments should
converge, and the teaching-learning process undergoes
adaptations. The use of the Internet enhances learning and
cooperative work [2], making the computer an appropriate
tool for communication, for the sharing of information and
for cooperation between members of a knowledge
community.
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Taking advantage of the characteristics of the Internet and
looking for the construction of an environment where the new
demands of learning are satisfied, the AulaNet [2] has been
under development since July 1997 at the Catholic University
of Rio de Janeiro. The AulaNet is an environment for the
creation, application and administration of Web-based
courses, based upon cooperative work manifested in the
interaction between learners and instructors, with other
learners and with educational content. Besides this, it adopts
a groupware approach [3], being a system that is designed to
support group learning.
The services offered by the AulaNet are organized
according to the principle that, to learn in a group, a person
must share ideas (communicate), be in tune with the other
members of the group (coordinate), and satisfactorily carry
out tasks (cooperate) [4]. In order to be able to work in
groups, individuals must also communicate, coordinate and
cooperate with each other, so the characteristics of the
AulaNet learning environment can be used to prepare a group
work environment. Thus the work environment will be
brought closer to the learning environment and vice-versa,
strengthening the relationship between work and learning.
This work environment, the eLabora, will be developed in
a way that takes advantage of the experience acquired during
the development of the AulaNet. Upon proposing eLabora, it
is understood that it will be a groupware with a more general
purpose. With some adaptations, mainly in terminology, it is
possible to imagine that a course on the AulaNet would
correspond to a project in eLabora, a class corresponds to a
team, a teaching unit to a stage of work etc. In the same way
that it can be “generalized”, it can also be supposed that if
eLabora had been implemented, the reverse would be
possible, that is, it would be possible to instantiate the
AulaNet or diverse other groupware starting from eLabora.
To facilitate these instantiations, it is intended that
eLabora will be designed using a component-based
framework approach. Some of the advantages of using this
approach are [5]: a greater re-use of software, more speed in
the integration of new services into the environment and the
possibility of outside teams developing new functionalities.

II. THE AULANET
The AulaNet is an environment based upon a groupware
approach for the creation, administration and application of
Web-based courses. One of the objectives of the environment
is to relieve the teacher of the task of programming for the
Internet. The teacher can produce content through his usual
work tools, such as a word processor, or re-use content that
already exists in digital format, not having to manage and
implement navigation around the environment. Moreover, a
number of communication, coordination and cooperation
mechanisms are offered to be used in the course in order to
make it more interactive and structured.
A. The AulaNet Services
Upon investigating the dynamics of the interaction that
favors cooperation within a work group, it is observed that in
order to cooperate people have to coordinate, and that to
coordinate people have to communicate [6].
Services offered by AulaNet are organized according to
their main purpose, which can be communication,
coordination or cooperation. These services are put at the
disposal of the teachers at the time the course is created and
while it is running, making it possible to select and configure
those to be part of a course and available to the learners.
In Figure 1, it is shown the standardised interface for
participating in courses on the AulaNet. The interface is
made up of a main window and a menu that is presented
graphically as a remote control unit. The main window is
where the learner interacts with the teaching materials, with
the instructor and with the other learners. The remote control
unit contains the service menu that provides access to the
selected communication, coordination and cooperation
services.

Fig. 1. AulaNet interface

The communication services make it possible to
exchange, to send information as well as to provide shared
space to create shared understanding [7]. The AulaNet’s
communication services are implemented through an
asynchronous forum-style text discussion tool (Interest
Group), a synchronous conference chat style tool (Debate),

an instantaneous message exchange with online participants
tool (Contact with Participants), and tools for electronic mail
with the teachers (Contact with Teachers) and with the class
(Discussion Group).
The coordination services provide the means for group
agenda and skills management. These services include tools
for notification (Notices), basic course flow (Lesson Plan),
assessment (Tasks and Examinations) and qualitative and
quantitative accompaniment (Participant Follow-up).
The cooperation services provide the means for
cooperative learning [8] through co-authoring (Teacher CoAuthoring and Learner Co-Authoring) as well as a course
reference list (Bibliography and Webliography) and
transferable content (Downloads).
III. THE AULANET 2.0 ARCHITECTURE
The AulaNet works in a client-server architecture on the
World Wide Web. Thus, if individuals are prepared to access
the Internet and their browser version is compatible with the
environment, it is not necessary the installation of any special
software nor special configurations on their computers. The
need to use plugins arises from the format of the files of the
course contents. The most common image formats, for
example, can be seen through the browser without the need of
any additional plugin, although files of a specific program,
such as Flash, need a plugin to be viewed.
Version 2.0 of the AulaNet uses an architecture based on
servlets, which are Java classes instantiated by the Web
server to receive requests from users, deal with them and
dynamically generate pages in answer [9]. The AulaNet was
developed using the Scriba technology [10], and uses a
servlet as intermediary for all communication between the
client and the server. Scriba provides its own language for
embedding in HTML files that permits, among other
facilities, access to databases, definition of variables for
temporary data storage and calls to classes implemented in
Java. The Java classes group the application’s more complex
and specific functions.
On the AulaNet, the Java language also is used to
generate applets that are executed on user machines in order
to implement the environment’s synchronous communication
services. The AulaNet 2.0 architecture is shown in Figure 2.
The AulaNet server is composed of a central module that
interacts with the client’s browser through the Internet and
supplementary modules that carry out specific functions. The
central AulaNet module is made up of a group of Java
classes, HTML pages with embedded Scriba code and an
ODBC database. The pages also have Javascript code [11]
and dynamic HTML [12] to authenticate fields and to define
the software interface. All data that is handled by the central
module, such as the institutions and the courses, are stored in
a relational database. The communication between the classes
and the database is conducted by the JDBC-ODBC bridge
[13], permitting the use of compatible SQL and ODBC
databases.

Fig. 2. The AulaNet 2.0 Architecture

The tools that implement the environments specific
functions shown in Figure 2 are:
Lists Server: implements the discussion list of the Group
Discussion;
Chat Server: implements the Debate service server;
Upload Servlet: permits transfer of files from the clients
to the server;
Contact Server: permits the participants of a course to
identify the online presence of other participants and to send
them personal messages;
Electronic Mail: takes care of sending all the messages
generated in the environment; and
Statistics Generator: supplies access statistics to the
AulaNet server based on the analysis of the log of the Web
server that hosts the environment.
IV. EVOLVING

WITH THE TECHNOLOGY

Scriba was created as a base technology for structuring
the AulaNet environment. Despite the possibility of language
extensions, the existing commands essentially permit page
assembly based upon values stored in databases, the
definition of variables and class calls. When Scriba was
developed, Sun Microsystems still had not distributed the JSP
technology [14] that although having some objectives in
common with Scriba, also has other functionalities that would
be interesting for the development of the AulaNet project.
Moreover, the use of proprietary technology could make it
difficult to bring new members into the team and even to
develop new products when, for example, it became
necessary to extend the existing language.

Another problem deriving from the use of Scriba was the
dissemination of code through HTML files and Java classes.
In the current AulaNet architecture, HTML files work as
templates. Besides html tags, the HTML files also have
Scriba and JavaScript commands, for the dynamic generation
of pages. The Scriba commands can call classes implemented
in Java that are used for functions that are more complex.
This dissemination of code between different languages and
files makes environment maintenance more difficult. When a
problem is identified, it is necessary to check if the it has
occurred in the template file, checking the HTML tags, the
JavaScript instructions and the Scriba code, and when that is
not the case, it is necessary to check for the problem in the
Java classes called by the template file and the classes called
by the classes themselves.
The Java classes, called by the template files, implement
the specific functions of each file. Thus, despite having been
developed using an object-oriented language, these classes
works like a library of functions, which is similar to the
functional paradigm [15]. As a result, when an alteration
takes place in the database, such as adding a field to a table, it
is necessary to find and update all classes and HTML files
where that table is used. The object-oriented paradigm would
resolve this difficulty, encapsulating data in the form of
objects [16].
The current version of the AulaNet is aimed at education.
It is intended that the new environment will be able to accept
different groupware concepts, and not only educational ones.
Other service proposals are being prepared, such as
coordination based upon workflow, the use of distributed
educational content applying the IMS (Instructional

Management Systems Global Learning Consortium) standard
[17] and the use of software agents for group formation.
The AulaNet has been developed through prototyping. Its
developers are doctorate, master’s degree and undergraduate
students at PUC-Rio. They, besides maintaining it, use it for
their theses, dissertations and monographs, implementing and
testing concepts from their works on the environment. As a
result, the AulaNet grew and its functionalities were
implemented as necessary. Now it is requiring a restructuring
of the code.
V. ELABORA
As explained above, the AulaNet was developed in order
to improve cooperative group learning, and its principles
could be re-used in software for group work. This groupware
would be the eLabora environment, a groupware with a more
general proposition than the AulaNet. With some adaptations,
mainly in nomenclature, it is possible to imagine that an
AulaNet course would correspond to an eLabora project, a
class would be a work team, a teaching unit a stage in a job
etc. Just as it can be “generalized”, it also can be supposed
that if eLabora already had been implemented the reverse
would be possible, that is, it would be possible to instantiate
the AulaNet or other groupware starting from eLabora.
As stated by [5] a component framework is a software
entity that supports components according to certain
standards and permits that instances of these components to
be connected to it. It establishes “environment conditions” for
instances of the component and regulates interaction among
them.
Component frameworks can be used alone, or they can
cooperate with other components or component frameworks.
Therefore, it is natural to model component frameworks as
components. The eLabora architecture thus would be
constituted of a component framework made up of an
integrated set of component frameworks. These frameworks
handle the communication, coordination and cooperation and

would permit the structuring of the environment in software
components.
A. The Architecture of the Software Components
The initial proposal for the eLabora Framework project
and the communication, coordination and cooperation
frameworks is to use a design pattern (Component-Based
Design Pattern) reflected by the component technology [18]
presented in Figure 3.
In this design pattern, a component (1) is a software
implementation that can be executed in a logical or physical
device. A component implements one or more interfaces that
are “imposed” on it (2). This implies that the component
satisfies some obligations, which are described later as a
contract (3). These contractual obligations ensure that
components developed independently may interact or not,
and that they may be connected in environments in execution
or design time (4). A component-based system is composed
of a small number of component types, each one with its own
specialized role within the system (5) and that is described by
an interface (2). A component model (6) is the set of
component types, their interfaces and the specification of
interaction standards permitted between these component
types. A component framework (7) provides a variety of
runtime services (8) to support and reinforce the component
model. Sometimes the component frameworks are like
special-purpose operating systems despite the fact that they
operate at a much higher level of abstraction [18].
The use of this design pattern is motivated by the
subdivision of the frameworks into components with more
specific purposes. For instance, Discussion Group and Debate
services would be communication framework components
that, for its part, would be a component of the eLabora
Framework.

Fig. 3. Component-Based Design Pattern [18]

VI. CONCLUDING REMARKS AND FUTURE WORK
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