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Abstract. Knowledge Management Systems (KMS) are of great help 
to companies since these systems are a means of increasing 

companies’ competitive advantage. However, the developers of this 

kind of systems frequently focus on technology without taking into 
account the fundamental knowledge problems that these systems are 

likely to support. In order to avoid this we propose a model which 

describes the main knowledge functions that these systems should 
support. Moreover, the experience of using this model to develop a 

generic multiagent architecture to develop KMS is explained.  

1. Introduction 

Nowadays, knowledge is a critical factor for an organization’s competitive 
advantage; because of this the production environment and infrastructure 
play a diminishing role and intellectual capital and knowledge management 
a growing one [8]. Consequently, one way to assess an organization’s 
performance is to determinate how well it manages its critical knowledge. 
In order to assist organizations to perform this task different systems have 
been designed. These are called Knowledge Management Systems (KMS), 
defined by Alavi and Leidner [9] as an IT-based system developed to 
support/enhance the processes of knowledge creation, storage/retrieval, 
transfer, and application. 

Developing KMS is a difficult task; in fact, there are different approaches 
towards its accomplishment. For instance, the process/task based approach 
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focuses on the use of knowledge by participants in a project, or the 
infrastructure/generic system based approach focuses on building a base 
system to capture and distribute knowledge for use throughout the 
organization [9]. On the other hand, before developing this kind of systems 
it is advisable to study what we understand by knowledge and how the 
transfer of that knowledge is carried out by people in real life. 

In this paper we propose a generic model for developing KMS. Therefore, 
in section two we describe the conceptual model and its phases. Section 
three, illustrates how the model was used to design a generic multi-agent 
architecture to develop KMS. Finally, conclusions and lessons learnt are 
outlined in section four. 

2. A Model to Develop a Knowledge Management System

A successful KMS should perform the functions of knowledge creation, 
storage/retrieval, transfer and application [18]. Taking this fact into account 
and after reviewing several knowledge cycles considered by many authors 
(summarized in Table 1), we decided to define a knowledge life cycle that 
indicates what processes a KMS should support.  

The stages of this cycle are acquisition, storage, use, transfer and 
evolution. The first three stages are considered in most knowledge life 
cycles, and the transfer stage is also considered in many cycles. In adapting 
these models to our necessities we have included the evolution stage to 
ensure that the knowledge used is always updated. In the following 
paragraphs each stage of the model is described. At the end of each stage 
some tips about the technology that can be used to implement that stage in a 
KMS are given.   

Model Stage1 Stage2 Stage3 Stage4 Stage5 Stage6
Nonaka y 
Takeuchi 
[16] 

Socialization Externalization Combination Internalization   

Wiig [27] Creation Storing/ 
gathering 

Use Leverage Sharing  

Davenport 
y Prusak [3] 

Generation Codify/ 
Coordinate

Transfer Knowledge 
skills  

Tiwana [24] Acquire Sharing Use    
Alavi y 
Leidner [1] 

Creation Storage/ 
Retrieval 

Transfer Application   

Rus y 
Lindvall [21] 

Creation/ 
Acquisition 

Organization/ 
Storage

Distribution Application   

Nissen [14] Creation Organization Formalize Distribute Application Evolve 

Table 1: Knowledge Life Cycles 
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Knowledge acquisition is a key component of a KMS architecture. This 
stage includes the elicitation, collection, and analysis of knowledge [20]. 
During this process, it is vital to determine where the knowledge exists 
within the organisation and how to capture it. This stage is responsible for 
collecting the information (data, models, experience, etc) from the different 
knowledge sources monitoring the information and experiences generated 
during the interaction between the user and the system or groupware tools 
(email, consulted web pages, chats, etc.). 

From a technological point of view, in order to achieve these tasks there are 
several tools and techniques that consolidate and transform corporate data 
into information [7]. They contain: 

Front-end system (i.e. DSS-Decision Support System, EIS-Executive 
Information System and OLAP-Online analytical processing). 

Back-end system: data warehouse, data mart, and data mining [6]. 

More sophisticated techniques such as webParser [2] to obtain information 
from the Web, document classification [17], mailing list management [13], 
or data mining and neuronal nets can be also used. 
Knowledge formalizing/storing is the stage that groups all the activities that 
focus on organizing, structuring, representing and codifying the knowledge 
with the purpose of facilitating its use [3]. 
In this stage an appropriate electronic format is given to the experiences 
obtained so that they can be stored in a knowledgebase to aid retrieval. 
Storing knowledge helps to reduce dependency on key employees because 
at least some of their expert knowledge has been retained or made explicit. 
In addition, when knowledge is stored, it is made available to all employees, 
providing them with a reference as to how processes must be performed, 
and how they have been performed in the past. 
Moreover, in this stage it is convenient to compare the new information 
with old knowledge that has been stored previously and decide whether to 
delete it and add new knowledge or to combine both of them. In this way, 
the combination process of the SECI model (proposed in [15]) is carried 
out, producing new knowledge resulting in the merging of explicit 
knowledge plus new explicit knowledge. 
Different techniques exist to store knowledge and the technique used is 
frequently narrowly related to the retrieval method used. Therefore, if a 
case-based reasoning is going to be used the knowledge will be stored as 
“cases”.
Knowledge use is one of the main stages, since knowledge is helpful when it 
is used and/or reused. The main enemy of knowledge reuse is ignorance. 
Employers often complain that employees do not consult knowledge 
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sources and do not take advantage of the knowledge capital that the 
company has. KMS should offer the possibility of searching for 
information; they can even give recommendations or suggestions with the 
goal of helping users to perform their tasks by reusing lessons already 
learnt, as well as previous experiences. 
Different techniques are currently used to search for knowledge. Many of 
them are based on the use of the position and frequency of keywords [12] or 
on information retrieval techniques [5]. Other authors such as [23] mix 
several techniques such as data mining and case-based reasoning to develop 
a recommender system. 
Knowledge transfer is the most investigated stage in knowledge 
management [19]. This stage is in charge of transferring tacit and explicit 
knowledge. Tacit knowledge can be transferred if it has been previously 
stored in shared means, for example: repositories, organizational memories, 
databases, etc. The transfer stage can be carried out by using mechanisms to 
inform people about the new knowledge that has been added.
In this stage we must detect the group of people, or communities who 
generate and use similar information: for example, in the software domain, 
the people who maintain the same product or those who use the same 
programming language. An appropriate knowledge management linked to 
communities of practice helps to improve the organization’s performance 
[10]. Disseminated information may be of different types; it may be 
information linked to the company’s philosophy or specific information 
about a determined process. 
Comparing this stage with the SECI model we can say that this stage fosters 
the socialization process since it puts people who demand similar 
knowledge in touch and once in contact they can share their experience, 
thus increasing their tacit knowledge.  
Knowledge Evolution. This stage is responsible for monitoring the 
knowledge that evolves daily. The main purpose of this stage is to keep the 
knowledge stored in the knowledgebase updated. 

3. Applying the model with Agents 

In order to evaluate our model, we have developed a KMS by using 
Intelligent Agents. We have chosen this technology because it is proving to 
be quite useful in this area [25]. Agent technology can monitor and 
coordinate events or meetings and disseminate information [28]. 
Furthermore, agents are proactive in the sense that they can take the 
initiative and achieve their own goals. The autonomous behavior of the 
agents is critical to the goal of this research since it can reduce the amount 
of work that employees have to perform when using a KM system. For 
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example, knowledge acquisition costs increase dramatically if the system 
development process requires a great deal of an expert’s valuable time and 
knowledge base maintenance costs may dominate system life cycle costs, 
particularly in situations where the knowledge is highly volatile [4]. 
Intelligent agents could help to reduce these costs. Another important issue 
is that agents can learn from their own experience. Consequently, agent 
systems are expected to become more efficient with time since the agents 
learn from their previous mistakes and successes [11]. 

Figure 1: Agents Distribution 

As can be seen in Figure 1, our architecture has two Agent Agencies. The 
first one is the User Agency that includes the Interface and the Personal 
Agent. The Interface Agent works like a bridge between agents and users 
showing the information to the users. The Personal Agent is in charge of 
obtaining the user’s profile in order to know the user’s preferences with the 
goal of adapting the representation of the knowledge to each user’s 
preference.  
On the other hand, there is a Knowledge Agency to support the activities 
described in each stage of the knowledge model.  
Therefore, we have defined a Captor Agent that must extract information 
from different knowledge sources previously defined in an ontology. The 
Captor agent also decides what new knowledge should be stored in the 
knowledgebase. Then, this agent sends a message to another agent called 
the Constructor Agent which is in charge of giving the suitable electronic 
format to the new knowledge. In order to foster the reuse of knowledge, 
when new knowledge is stored, the Constructor Agent warns the 
Disseminator Agent about the new arrival. Then, after evaluating the users’ 
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profiles and preferences, this agent decides who may be interested in the 
new knowledge and sends a message (through the users’ personal agents) 
giving information about the existence of this knowledge in the 
knowledgebase. After that, each user can decide whether to consult it or not.   
According to the model, another function that a KMS should support is 
Knowledge Use, and because of this our architecture has a Searcher Agent 
to search in the knowledge base for the knowledge that may be useful to 
each user. To do this, the Personal Agents monitor users’ actions and ask 
the Searcher Agent for knowledge related to their users’ tasks. From a 
technical point of view, we would like to clarify that in order to support this 
function we are using position and frequency of keywords and based-case 
reasoning [26].  
With the goal of updating knowledge, we use a Maintenance Agent which 
evaluates which knowledge is most frequently used and which should be 
deleted because it has become obsolete or is inconsistent with the new 
knowledge.
The diagrams that describe the roles and goals of each agent have been 
omitted due to space limitations (for more information see [22]).

The third component of this architecture is the Shared Ontology which 
provides a conceptualization of the knowledge domain. The Shared 
Ontology is used for the consistent communication of the agencies. 

4. Conclusions and Lessons Learnt 

The agent architecture has been developed following the model described in 
this paper. The lessons learnt after applying the model are the following: the 
model helped us to determinate what functions a KMS should support. 
Moreover, in our particular case the model has had an influence upon 
determining the roles that each agent should play and how they should 
communicate with each other in order to attain their goals. Therefore, the 
multi-agent architecture has been designed by considering technology 
aspects (agent technology) but also by taking into account knowledge 
aspects, thus avoiding the weak spot of some KMS that focus mainly on 
technology and forget about the knowledge tasks that they should support 
[28]. On the other hand, the model described is partially based on the SECI 
model which is one of the main models to ensure the creation and 
dissemination of knowledge. 

Besides the model, a generic multi-agent architecture has been described. 
This architecture can be used as a starting point to develop other KMS. In 
order to accomplish this it is only necessary to modify the ontologies and 
implement how the agents are going to represent the knowledge and how it 
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is going to be searched for (if the implementers wish to use other techniques 
which are different to those that we are using). 

To summarize, in this paper we have proposed a model to be taken into 
account by KMS developers in order to avoid a deficiency which, according 
to literature, many KMS have (ie a strong technological focus and a weak 
knowledge focus). Moreover, a general multi-agent architecture (developed 
following the proposed model) for KMS has been also described. Therefore, 
with our contributions we are attempting to assist KMS engineers to 
develop better systems from a point of view of knowledge, in both an easy 
and a systematic way.      
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