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Abstract. This paper proposes a conceptual and technological framework for 
the improvement of the development processes and the quality of collaborative 
systems, starting from a previous study of the most notable lacks identified in 
the field of CSCW regarding implementation issues, and the analysis of all the 
inherent aspects of organizational contexts such as internal structures, resources 
management or workflow definitions. 
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1   Introduction 

Although collaborative systems have increased their presence in our lives through the 
integration of diverse tools, such as instant messaging, shared calendars or popular 
Web 2.0 technologies, into many different environments [1], the ultimate goal pur-
sued by the CSCW field of study of transforming the work carried out with computers 
from an individual use to a collective one, still appears as a difficult achievement in a 
distant future. The effort and costs involved in the development of a groupware appli-
cation is still very high compared to traditional software [2, 3], although some  
proposals [4, 5] have provided theoretical and practical guides to simplify these de-
velopment processes and improve the quality of final products, dealing with not only 
the technical complexity of such systems, but also the psychological and social as-
pects identified [6]. However, the problem is far from being completely solved. 

New software development paradigms like Model-Driven Development (MDD) or 
architectures like Service-Oriented Architecture (SOA) provide new valuable tools in 
regard to the building of CSCW systems [7]. On the one hand, MDD provides a 
higher degree of abstraction in the development of software and different views for a 
system, depending on the interest of each user or participant. On the other hand, SOA 
architectures provide high maintainability, reusability and tailorability due to the inner 
nature of the Web services in which they are based on. Both technologies allow de-
velopers to simplify the development processes, and users to modify and adapt the 
software environments in which they are immersed when working. 
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2   Framework and Case Study 

The conceptual framework proposed in this paper, allows to specify any type of 
CSCW system for any kind of organizational environment such as universities, corpo-
rations, governments or hospitals, considering the use of high level of abstraction 
models and dividing a full system into three independent and complementary subsys-
tems (Figure 1) similar to other works in literature [8, 9, 10]. The system’s structure 
is defined in terms of organizations, societies, groups and roles. The behaviour is 
expressed through goals, activities and tasks. In the instrumentation subsystem, 
groupware applications and different technological resources are used. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 1. CSCW Subsystems according to the proposed conceptual framework 

Like other environments or specific-purpose libraries for the development of 
groupware applications [11, 12], our proposal also defines a technological framework 
that helps simplify the building processes of new CSCW systems, and to ensure high 
levels of reusability and tailorability in the final implementations, something specially 
relevant for the specific case of collaborative software, as appointed in several studies 
[13]. The proposed technology framework provides a Client/Server architecture in 
which communications between the users are carried out by exposing and invoking 
distributed Web Services. 

The framework additionally provides on-the-fly mechanisms for the analysis, in-
terpretation, compilation and execution of new groupware applications by means of 
dynamic source code generation tools and internal reflection properties that allow user 
interfaces and business logic to be altered in real time, just replacing or modifying the 
XML specification files [14] for the structure, behaviour, and instrumentation subsys-
tems (see Figure 1). 
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We illustrate all these concepts in the case study of health care area. Hospitals are 
well-defined organizational entities with a clear overall goal: provide a good health 
care system to citizens. Additionally, a hospital can be seen as a more complex struc-
ture consisting of several societies dedicated to activities associated with the different 
areas of current medicine: Cardiology, Oncology, Neurology, etc. At the same time, 
each of these societies can be divided into different groups, composed of individuals 
with specific roles such as doctors or nurses, who perform more concrete tasks such 
as diagnosis or surgery interventions. Thus, we can realize how a common organiza-
tional environment as a hospital can be described and modeled by elements defined in 
the subsystems of structure and behaviour of the proposed conceptual framework. 

On the other hand, the instrumentation subsystem provides the resources and 
groupware applications needed for the execution of the tasks assigned to each group. 
For instance, a group composed of three doctors involved in diagnostics tasks, may 
need to check a patient’s medical history at a given moment from distant locations of 
a hospital. An initial groupware application for this simple purpose could be made up 
of a documentation viewer and a video-conference component, which would be  
appropriate enough for this kind of context. However, if one of the doctors would 
decide to replace the video-conference component with instant messaging due to 
privacy issues, he would only have to replace the instrumentation XML specification 
(see Figure 1) that he was using with a suitable one, in order to change the user inter-
face and the functions provided by the system without altering the final functionality 
offered. 

Figure 2 shows the explained runtime tailorability features and how all the tech-
nologies exposed are used to fulfill the usability and tailorability requirements. 

 

Fig. 2. Runtime tailorability features for groupware applications 
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3   Conclusions and Future Work 

This article has established the principles of a new development framework by means 
of a conceptual model and a technological architecture that cover all aspects and fun-
damentals involved in CSCW systems development processes, including groupware 
applications, taking into account the characteristics of organizational internal struc-
tures or the development of business processes, and facilitating the proper levels of 
maintainability, reusability and tailorability for this kind of software. 

The work to be performed in the immediate future will focus on formalizing the 
entire conceptual framework by means of ontologies and meta-models, developing a 
visual modeling language and devising a suitable development methodology for 
CSCW systems based on the exposed framework. 
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