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Abstract: This paper concerns the need for methodological support in providing Knowledge 
Management (KM) IT solutions. Due to the distributed nature of knowledge, the support of KM 
often requires complex, distributed IT systems, which are inherently difficult to design. We 
propose an agent-oriented methodology for the analysis and design of KM systems that offers 
appropriate abstractions for modelling and designing the characteristics of the organizational 
setting of the system. The method is illustrated using a fictitious scenario where a newcomer in 
a knowledge organization decides to join an existing Community of Practice (CoP) in order to 
share knowledge and adjust to his new working environment. Our proposal uses the Tropos 
methodology to analyze an organizational setting and to elicit the requirements for a KM 
system, and proposes the Agent-Object-Relationship Modelling Language (AORML) for the 
architectural and detailed design. Aside of this primary goal, we also intend to point out needs 
of extending the expressiveness of the current agent-oriented modelling language we are using 
and to check where the methodology could be improved in order to make it more usable. 
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1 Introduction  
Research in Knowledge Management (KM) has evolved substantially in the past 30 
years, coming from a centralized view of knowledge management processes to a 
distributed view, grounded in organizational and cognitive sciences studies that point 
out the social, distributed, subjective and inter-subjective nature of knowledge [8]. 
Many corporate-wide knowledge management initiatives, however, are still based on 
centralized repositories and portals, which assume standardized vocabularies, 
languages, and classification schemes. Even evolutionary methods, which prescribe 
that the KM systems evolves by means of proactive users [5] often fail due to trust 
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and motivation issues [9], e.g. users resist on sharing knowledge, since they do not 
know who is going to access it and what is going to be done with it. Workers in the 
organizations have their own natural way to share knowledge. They usually gather in 
groups, based on similar interests, personal affinity and trust. These groups are 
commonly known as Communities of Practice (CoPs). According to Brown, 
(mentioned in [1]), CoPs are peers in the execution of real work. The members of a 
CoP interact according to a set of shared practices, which may evolve over time. In a 
sense, the CoP knowledge cannot be separated from the community itself that creates, 
uses, and transforms it [10]. The potential of CoPs in KM has recently drawn the 
attention of both businesses and educational organizations. It is important to note that 
such communities cannot be forcibly created, but they may be fostered by creating the 
conditions, both social and technological, for a community to emerge [3,4].  

The agent paradigm offers a way to deal with complex systems composed 
multiple and distinct components. Agents are often used as a metaphor for 
autonomous, intelligent entities. In our opinion, agents are utmost qualified to model 
KM systems. In this sense, an organization can be seen as a set of agents and their 
interactions, which are regulated by mechanisms of social order and created to 
achieve common goals. In [7] the effectiveness of agent-oriented (AO) analysis for 
eliciting distributed Knowledge Management needs has been discussed. Along this 
line, we propose to use this approach to model the requirements of Information 
Technology (IT) at support of Knowledge Management processes within a CoP. This 
analysis may be the input to a system design phase, leading finally to the 
implementation of an adequate IT, or to a technology evaluation activity, in case the 
use of already available applications is preferable.  

This paper is organized as follows: section 2 presents the domain of this work, i.e. 
the problem we are targeting. Next, section 3 summarizes our approach. Finally, some 
conclusions are presented in section 4. 

2 Domain of this Work 
Today, many organizations recognize that achieving sustainable innovation, requires 
special support for enhancing the knowledge flows among the employees. This 
conclusion has come after a great deal of research and practical experimentation has 
been carried out in the field of Knowledge Management [6].   

When a newcomer comes into an organization, he/she does not know what are the 
current working practices there, nor the other procedures and social factors involved 
in his/her new environment. However, the newcomer knows many other things, 
regarding his/her personal experience, values and competence knowledge. In addition 
to that, there are a lot of employees within the organization who know what the 
newcomer does not. CoPs are ideal settings for such exchange of knowledge and 
experience and their benefits are increasingly being recognized by organizations.  

Organizations may foster CoPs, providing them with social and technological 
support. The social dimension implements ways to recognize and reward the 
participation of community members. Technological support is about providing an 
appropriate infrastructure to facilitate specific knowledge management processes. In 
our work, both the social and the technological dimensions are considered, while 
focusing on the latter. Deciding which IT could enable CoP creation and management 



becomes a critical issue, which requires a deep understanding of the organization, 
taking into consideration both common and the individual goals of its members.  

For example, consider the scenario where a company’s newcomer wants to 
become a member of a CoP. The design of a CoP support system must take in account 
the different perspectives of the newcomer, the CoP and the organization’s KM 
department. Besides deciding on IT infrastructure needs, the development process 
should start from questions such as: how can the newcomer’s integration be facilitated 
by allowing him/her to become an active member of the CoP? What assistance 
community leaders need, to help new members adjust to the community? Which 
support the KM department needs in collecting data about the CoP with the aim of 
providing guidance and incentives to the CoP and information to newcomers?  

Considering CoP as an organization strategy to favour the integration of 
newcomers, an analysis of the roles in the organization, as well as of the social 
dependencies among the individuals (due to individual goals and preferences) enables 
understanding the rationale behind the newcomer’s learning process and integration 
into the organization. Besides, this may facilitate the elicitation of requirements of an 
IT infrastructure that could support them. 

3 Approach to the Requirement Elicitation Process 
Our approach prescribes a methodology based on AO analysis, which considers 
individual and social goals in order to determine which actions to take regarding a 
KM solution: either a) a rearrangement of the current business process; or b) inserting 
a supporting IT solution, for which the methodology helps eliciting requirements.  
 

 
Fig. 1. From Problem Description to Requirements Elicitation: an approach to provide IT 

Support to CoPs based on AO analysis 
 
As depicted in Fig. 1, the proposed methodology starts with a Problem Description 
phase. In this phase, specifics about the domain are collected in different ways (e.g. 
interviews with the target personnel of the organization, interviews with the managers 
of the organization, and active observation of the employee’s activities). This 
provides a problem description. In the paper, this phase is illustrated by a ficticious 
scenario that exemplifies the methodology. The next step is to carry out the analysis 
itself, for which the Tropos methodology is applied. The analysis allows to point out 
the rationale behind stakehoders’ needs of IT tools for enabling KM processes. A 
description of the methodology may be found in previous publications [2] and will be 
also presented in this  paper (complete version). Finally, we are able to elicit the 
requirements for an IT solution and to trace them back to the fulfillment of the social 
and individual goals previously analyzed. The elicited requirements are the basis for 
the architectural and detailed design.  



4 Conclusions 
The interest in AO approaches for the analysis and the design of  software systems 
has recently increased, especially in relation with the development of complex 
distributed systems. Basically, these approaches offer appropriate abstractions for 
modelling and designing properties of the organizational setting where the system-to-
be will be deployed as well as for designing critical properties of the system, such as 
the interactions among system components. This paper presents an AO methodology 
to support domain analysis for finding a KM solution within an organizational 
context. This solution may be in form of a remodeling of the business processes 
underlying the organization’s activities or, instead, an IT solution, for which AO 
analysis allow requirements’ elicitation. Further work remains to be done in designing 
the IT solution, which will be made with the use of AORML (Agent-Object-
Relationship Modeling Language) [10]. 
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