
HAL Id: hal-01596904
https://inria.hal.science/hal-01596904v1

Submitted on 28 Sep 2017

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

A Conceptual Framework for Modeling Awareness
Mechanisms in Collaborative Systems

Fernando Gallego, Ana Isabel Molina, Jesús Gallardo, Crescencio Bravo

To cite this version:
Fernando Gallego, Ana Isabel Molina, Jesús Gallardo, Crescencio Bravo. A Conceptual Framework
for Modeling Awareness Mechanisms in Collaborative Systems. 13th International Conference on
Human-Computer Interaction (INTERACT), Sep 2011, Lisbon, Portugal. pp.454-457, �10.1007/978-
3-642-23768-3_56�. �hal-01596904�

https://inria.hal.science/hal-01596904v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


A Conceptual Framework for Modeling Awareness 
Mechanisms in Collaborative Systems 

 
Fernando Gallego, Ana Isabel Molina, Jesús Gallardo, Crescencio Bravo 

Computer Science Department. University of Castilla - La Mancha 
Paseo de la Universidad, 4, Ciudad Real, Spain 

{Fernando.Gallego, AnaIsabel.Molina, Jesus.Gallardo, Crescencio.Bravo}@uclm.es 

Abstract. Awareness is defined as the perception of the activities being carried 
out by members of a team in a given context. The use of awareness support 
techniques reduces the effort needed to realize communicative and collaborative 
tasks. Therefore, this leads to an increase in group work productivity. In this 
article we propose a conceptual framework which improves upon the process of 
building interactive collaborative systems as proposed by CIAM (a 
methodological framework for designing interactive applications for group 
work) by taking the dimension of awareness into consideration. 
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1 Introduction 

The use of technologies for awareness [1] support in collaborative systems allows 
users to stay informed about the activities that are being carried out by other users, as 
well as in which parts of the shared working area they are working and how those 
activities are being carried out. Therefore, the incorporation of elements for awareness 
support makes it possible to reduce the meta-communicative efforts which are needed 
to carry out collaborative activities oriented towards promoting real collaboration 
between group work members. Other proposals [2, 3, 4] in the field of awareness 
modeling in collaborative systems usually focus on the domain of awareness design in 
interactive systems, but do not take into account any specific technological 
implementation. 

Molina et al. [5] have reviewed the different existing proposals in the field of 
model-driven specification of collaborative interactive systems. We can conclude that 
none of them provides a proper specification for users’ needs regarding awareness 
much less any systematic or computational support for modeling this characteristic. 
One of these proposals is the CIAM methodological framework [6]. Its related 
notation, called CIAN [7], provides support for modeling collaboration, interaction 
and shared context. Shared context is defined as a set of objects where both the 
objects and the actions performed on them are visible to a set of users [8]. In group 
work tasks with a shared context (collaborative tasks), awareness mechanisms are 
very important because they provide a noticeable improvement to group work 
productivity. Therefore, the main objective of our work is: to incorporate the 
modeling of these awareness aspects into the modeling of collaborative tasks in the 
context of CIAM. 



In the next section we briefly show our framework for modeling awareness 
mechanisms, and in Section 3 we present the conclusions and future lines of work 
derived from this work. 

2 A Conceptual Framework for Designing Awareness Support in 
Collaborative Tasks 

To specify which group awareness concepts should be included in the CIAN notation 
we started by defining a meta-model (Figure 1) which includes the concepts and 
groups them into different views: 
 

 

 
Figure 1. The Proposed meta-model  

 
The Organizational view (Figure 1.f) includes concepts related to the group work 

members; the Data view (Figure 1.e) includes concepts related to the domain and to 



the data manipulated within the shared context; the Technological view (Figure 1.c) 
considers the implementation of awareness mechanisms and interactive activity 
issues, such as the components and workspaces which may go into making up the 
application's GUI; the Collaboration support view (Figure 1.b) includes the concepts 
related to communication and coordination support; the Interaction view (Figure 1.g) 
includes the concepts related to the modeling of interactive issues in the application; 
the Business view (Figure 1.d) includes the entities involved in the design of tasks, 
regardless of the technology used; and, finally, the Awareness view (Figure 1.a) 
includes those concepts which are directly related to awareness support. 

Awareness support at the implementation level results in the inclusion of graphical 
elements (widgets) in the user interface. Table 1 shows the widgets for awareness 
support considered in our proposal, along with a brief description of each of them. We 
have classified the awareness support widgets into two different types: Session 
Awareness Widgets and Domain Awareness Widgets. These widgets and the 
classification, which considers what kind of information is handled in each case, are 
part of the Awareness view in the meta-model (Figure 1.a). 

Table 1. Definition of Widgets for Awareness Support 

Widget  Type  Description 
Radar View  Session Awareness 

Widget 
Widget that shows the area in which users are 
working and the activities they are undertaking. 

Telepointer Domain Awareness 
Widget 

Graphical cursor that indicates the position of the 
mouse pointer of a user who is interacting with 
the shared context. 

Authorship 
Property 

Domain Awareness 
Widget 

Widget that shows, for each object in the shared 
context, the user who created it. 

Interactions List Session Awareness 
Widget 

Widget that shows, textually, the interactions 
taking place during a work session. 

Multi-User 
Scroll Bar 

Domain Awareness 
Widget 

Widget that shows the location of each user in the 
work area according to the position of the scroll 
bar. 

Annotation Session Awareness 
Widget 

Brief text note which a user can publish in order 
to share messages asynchronously. 

Session Panel Session Awareness 
Widget 

Widget that shows the actors who are involved in 
a session, with additional information about them. 

Remote 
Selection 

Domain Awareness 
Widget 

Widget that shows objects in the shared context 
that have been selected by other users. 

3 Conclusions and Future Work 

In this paper we have introduced a meta-model which allows for the identification of 
those concepts related to awareness which should be considered in any proposal for 
the modeling of interactive groupware systems, such as the proposal we ourselves 
have worked with: that of the CIAM approach. Once these concepts had been 
identified, along with the relationships between them, the next step was to define a 



graphical notation for modeling them. In our case, we opted to take the CIAN 
graphical notation as our starting point. 

Our work in the future will be to define the visual appearance of the notation and to 
implement a software tool with support for modeling related to our meta-model. This 
implementation will be developed using meta-model-based graphical editor 
technologies. Specifically, these will be technologies such as EMF1 (Eclipse 
Modelling Framework) and GMF2 (Graphical Modelling Framework). By using these 
technologies, it will be possible to test the semantics of the generated models, and to 
validate the proposed meta-model. This tool will support the semi-automatic 
generation of collaborative interfaces from CIAN models and interaction models, both 
enriched with awareness support elements. 
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