
Sri Lanka Association for Artificial Intelligence (SLAAI) 

Proceedings of first Annual Session 

16
th

 September 2003 - Colombo 

 

Using Agent Technology for Knowledge Management 36

 

Using Agent Technology for Knowledge Management 
 

 

Marino Rajasingham 

American & Efird Lanka (Pvt) Ltd 

67, Avissawella Road, 

Weliwita, 

Kaduwela, 

marino@amefird.com.lk 

 

 

Asoka S Karunananda 

Department of Mathematics & Computer Science 

Open University 

Nawala, 

Nugegoda 

asoka@maths.ou.ac.lk 

 

Abstract 

 

Organisations acquire knowledge during their lifetime, 

through the “know how” and experiences of employees 

with regard to actions carried out in the organisation.  

Most of the time this knowledge is confined to individuals 

and no access to majority of the users in the organisation. 

This leads to re-inventing wheel without using evolving 

knowledge in the organisation for meeting the competitive 

advantages.  Therefore, there is a necessity for developing 

a Knowledge Management Agent, which can adaptively 

learn from organisational experiences and make such 

knowledge available to employees. Agent technology has 

been used to develop knowledge management agent that 

uses genetic algorithms to support evolving of knowledge. 

The Knowledge Management Agent is capable of 

categorically learning from both organisational 

experiences and external world through the Internet. The 

Agent has been implemented to emulate processes of 

proactive and reactive learning. More importantly, the 

Agent supports the evolution of optimal solutions rather 

than reproducing from the pre-stored knowledge.  This 

knowledge management agent has been tested and the 

result appears to be very encouraging.   

 
Keywords: Agent Technology, Genetic Algorithm, 

Knowledge Management 

1. Introduction 

 

Knowledge may be described as a set of models that 

describe various facts, properties and behaviours within a 

business domain. Knowledge may be stored in an 

individual brain and/or in organisational processes, and 

procedures. 
 

Organisations gain knowledge through the “know how” 

and experience of organizations in solving real worlds 

problems.  Such knowledge is stored in the brains of 

employees, processes and procedures in the organisation. 

Acquired organizational knowledge directly contributes to 

the competitive advantages of the organisation. However, 

most organisations, fail to maintain their knowledge for 

future purposes, and this leads to organisations having to 

reinvent the wheel although the organization already has 

the required knowledge. As such business process will be 
inefficient and even malfunctioning due to repeated use of 

wrong procedures, etc.  

 

In the fast moving economy, among other competitive 

advantages, organisational knowledge is a unique asset to 

a particular organization. This resource must be protected, 

cultivated and shared among entity members, which will 

help the organisation to apply the already discovered 

knowledge and avoid repeating the same mistakes. The 
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solution to this issue is the development of Knowledge 

Management Systems for organizations. 

Such a system should be able to support systematic 

process of finding, selecting, organising, distilling and 

presenting information in a way that improves an 

employee's comprehension in a specific area of interest. 

Knowledge management helps an organization to gain 

insight and understanding from its own experience. 

Specific knowledge management activities help to focus 

organisations on acquiring, storing and utilising 

knowledge for problem solving, dynamic learning, 

strategic planning and decision-making. 
 

This paper describes how organisational knowledge could 

be managed using latest Artificial Intelligence 

technologies of Agent [7] and Genetic Algorithms [16].  

2. Overview of Knowledge Management 

 

 In a fast moving society, entity knowledge is the only 

sustainable competitive advantage. Full utilization of 

organizational knowledge with a combination of 

individual knowledge, skills, creativity, innovation, 

thoughts and ideas make the organization to compete in 

the market efficiently and effectively. 
 

Knowledge is something that has property and behavior, 

which either resides in the human brain or organizational 

process, procedures, systems and documents. It has to be 

protected, improved, cultivated and shared among 

organizational users, in order to gain competitive 

advantage. This process of protecting, improving, 

cultivating and sharing could be done by using computer 

systems with the help of the Internet to gain external 

knowledge. This whole process is considered as 

knowledge management. 

 
In order to protect, improve, cultivate and share among 

users, the organisational experiences has to go through a 

process which concentrates on finding, selecting, 

organising, distilling and presenting information in a way 

that improves an employee’s comprehension in a specific 

area of interest.  The knowledge management activities 

help organisations to focus on gaining inside information 

and understanding from its own experiences. The 

knowledge is focused on acquiring, storing and utilizing 

knowledge for problem solving, dynamic learning and 

strategic decision making. 
 

Most of the other work done on the area of knowledge 

management have mostly concentrated on the knowledge 

storing, retrieval, collaboration and shareware concepts.  

 

This is evidenced by the product  available in the market, 

such as ShareNet designed and developed by ArsDigita 

professional services [12] and  Web based Knowledge 

Management Software from NovoSolutions, As far as Sri 

Lankan small and medium size organisations are 

concerned, in  addition to the collaboration, their major 

concern is managing the explicit and tacit knowledge 

efficiently and effectively, basically protecting and 

cultivating the available knowledge. In general, 

organisational knowledge could be categorised into two 

major types. Those are explicit knowledge and tacit 

knowledge. The explicit knowledge consists of anything 
that can be documented; the organisational processes, 

procedures and systems fall into this category. The second 

one is the tacit knowledge, which is the “know-how” and 

experience of the organisational people. Even though the 

organisational knowledge has been categorised into two 

types, those two are very well interconnected. The people 

in the organisation mainly create the organisational 

process, procedures and systems; this creation is made 

based on the organisational specialist’s know-how and 

experience. As such, it is appropriate to say that the 

explicit knowledge of an organisation is associated with 

tacit knowledge. 

 
Generally people confuse information with knowledge. 

Knowledge cannot be separated from information, 

whereas information is in the knowledge. Knowledge is a 

synergetic combination of data, information, human 

creativeness and innovation.   The information could be 

provided by information systems and the creativeness and 

innovation has to be provided by human beings in the 

organisation.   

 

In order to protect, improve, cultivate and share among 
users, the organisational experiences have to go through a 

process which concentrates on finding, selecting, 

organising, distilling and presenting information in a way 

that improves an employee’s comprehension in a specific 

area of interest is known as knowledge management.  

 

As discussed, knowledge management is a combined 

process of information and human innovation and 

creativity, which need continuous interaction. Through 

this continuous interaction, the knowledge gets shared, 

and become adaptive. As this is a very complex and 
interactive process, information technology often 

facilitates knowledge management. 
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3. Technology adapted 

 

The methodology & technology chosen for the system 

development plays a major role in the success or failure of 

the entire system. As such, the technology selected for the 

system development was clearly evaluated to suite the 

target group of the system.  Based on the information 
collected in the requirement gathering process, it has been 

identified that the Microsoft technology is most 

appropriate for the knowledge management agent, as the 

target group and the first author’s organisation is 

presently working on the Microsoft platform. In addition, 

interoperability of Microsoft family products is another 

reason for selecting Microsoft technology as the 

technology for development. 

   

3.1 Rational Unified process 
 

When considering the methodology, Rational Unified 

Process (RUP) together with UML tools are used to 

model the product [4]. The RUP provides a means of 

looking at the software development in multiple 

perspectives, and to ensure high quality software that 

meets the needs of it’s user within the scheduled time 

scale and budget.  

 

3.2 Agent Technology 
 

Agent Technology has been used as the main technology 

to develop the Knowledge Management Agent.  This 

technology is the latest trend in software industry, which 

attempts to develop computer systems that are necessarily 

autonomous [9]. This takes away a considerable workload 

from humans. The word “agent” is very difficult to be 

defined exactly, but purpose of this document; agent 

could be defined as a software system, which is capable 
of acting on its own to perform one or more tasks. The 

agents could be classified under different classification 

based on its ability.  Based on the British 

Telecommunication, agent has to exhibit autonomy, 

cooperation and learning attributes, in addition to a 

specific objective for it to be called as a smart agent [7]. 

We have adapted Agent Technology for our research 

mainly due its key abilities of learning and autonomous 

behavior.  

 

 

 
 

 

 

3.3 Genetic Algorithms 
 

We have also used Genetic Algorithm for developing the 

Knowledge Management Agent (KMA). This technology 

implements the unique feature of evolution of knowledge 

from the stored knowledge in the Agent. Genetic 

algorithm is one of the key techniques in Artificial 

Intelligence (AI). GA has shown promising results in 

generating optimal and adaptable solutions [16]. The 
genetic algorithm has been used to solve numbers of 

complex problems. Genetic algorithms are general-

purpose search algorithms based upon the principles of 

evolution [16]. The genetic algorithm was invented to get 

a possible optimum solution to complex problems, 

without getting stuck in local minima. This is a very 

efficient means of searching a solution to a real complex 

problem, which is a nightmare to be solved by using 

normal means of computer programming. Genetic 

algorithms can be applied to a wide variety of 

optimization problems such as scheduling, computer 

games, stock market trading, medical, adaptive control, 

transportation, the traveling salesmen problem, etc. 

 

Genetic algorithm uses selection, crossover, and mutation 

operations to find the best solution to a problem. By using 

the above mentioned operations, genetic algorithm 

searches for the best solution. The above mentioned 

processes are carried out until a predefine termination 

criteria is met, which is appropriate to the specific 

problem. 

4. Analysis & Design 

 

The detailed descriptions about the system analysis and 
design phases are carried out under two main areas, 

Requirement overview, The Analysis and Design. The 

requirement analysis, analysis and design are supported 

with the latest system development artefacts based on the 

Rational Unified Processes (RUP) together with, Unified 

Modelling Language (UML) tools.   

 

The analysis and design are important phases in any 

software development. Based on the information retrieved 

from the Internet, interview and observation methods we 

have collected data for the requirements. As the project is 

mainly focuses on solving Knowledge Management 
problems in the first author’s organisation, the 

requirements were collected from the same organization. 

The analysis and design were carried out using UML 

tools, based on the requirement analysis and domain 

analysis, and a top level architectural design was 

constructed. Finally as shown in the figure 2 the 

architectural design was extended to a detailed design, 
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which created a good understanding of the technical elements of the system to the developers. 

    

 
 

Figure 2:  Top Level Design 

 
 

The Figure 2 describes the top-level architectural design, 

where the subsystems are defined in detail. A well-

defined architectural structure is the foundation for any 

systems, which has to provide extensibility and 

changeability. It is very important to separate different 

layers or subsystems (designed for different purposes) of 
the KMA, so that a change in any layer or subsystem does 

not make much impact on others. Key issues to address 

when defining the architecture is to identify and set up 

rules for dependencies between the layers or subsystems.  

Based on the above mentioned principle the Knowledge 

Management Agent (KMA) has been layered or sub-

systemised. The Figure 2 shows the top level architectural 

design of the Knowledge Management Agent. According 

to the KMA top level architecture there are three layers, 

the interface layer, the subject domain object layer and the 

agent layer. The three conceptual layers and their 

functions are described under this on the basis of how 
different theoretical concepts are used to architect the 

Knowledge Management Agent. 

5. Implementation 
 

Knowledge Management Agent    has been implemented 

using a variety of software tools and development 

environments. This section describes how each 

component in the design has been implemented. 

 

In Figure 2, the user interface has four main components, 

those are: the knowledge updating interface, the system 

administration interface, the knowledge retrieval interface 

and the e-mail client interface. The e-mail interface has 

been created by using Microsoft outlook in conjunction 

with the Microsoft Exchange Server. Depending on the 
organisation’s e-mail environment, the Knowledge 

Management Agent (KMA) could be configured to work 

with other e-mail client software as well. In addition to 

this, the web browsers are used to view the ASP pages 

and Web URL gathered. 
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Figure 3 – Implementation Architecture 

 
The subject domain object layer of the conceptual 

architecture is implemented using Microsoft SQL Server 

2000 database. Relation tables of Microsoft SQL server 

2000 was created to store User knowledge, evolved 

knowledge, external web links and user profiles.  

 
The agent shown in Figure 2 has three main functions; 

those are updating external web links, knowledge 

evolving and knowledge notification. To create the 

knowledge related external web links, Microsoft Visual 

Basic 6 is used in constructing the function. the Microsoft 

Visual Basic is used to pick up the keywords to update the 

search link. There are a number of search engines that are 

used to find the related web links in the Knowledge 

Management Agent (KMA). The genetic algorithm is 

used to make the stored knowledge evolve; the Microsoft 
visual basic 6 is used to construct the functions of genetic 

algorithm, these functions are called crossover, mutation, 

selection and termination. The knowledge notification 

function is constructed using Microsoft Visual Basic (VB) 

with Messaging Application Programming Interface 

(MAPI). 

 

The Internet information Server is used to host the web 

pages of the Knowledge Management Agent. For this 

purpose IIS version 3 or above has to be used, otherwise 

ASP will not work on lower versions. The Microsoft 

Exchange Server is used to transport the notification mails 
to the users.  

 

6. Features of KMA 

 

Based on the organisational requirements, the knowledge 

could be categorised and subcategorised by the 

knowledge administrator. The users could only store 

knowledge under these predefined categories and 

subcategories. Once the category and subcategory are 
selected, the user has to key in three main key words and 

a knowledge title that are appropriate to the knowledge. 

The users could retrieve the stored knowledge or 

automatically evolved knowledge with the related web 

links from the internet by using keywords and titles.  

Automatically evolving of knowledge and automatically 

identifying the related web links provide the users with 

plenty of knowledge from the internal and external world. 

In addition, the agent will automatically inform the users 

by e-mail about any new knowledge in their respective 

area of interest. The following are the features of the 

Knowledge Management Agent. 
 

6.1 Knowledge Administration 

 

The knowledge administrator is allowed to create 

categories and subcategories based on organisational 

structure. Modifying and removing could maintain the 

created categories and subcategories. The created 

categories or subcategories cannot be removed if they are 

in use with any knowledge. 
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6.2 User Administration 

 

The knowledge administrator is allowed to register any 

organisational users with the agent. The registered users 
profile could be maintained by modifying and removing. 

The registered users cannot be removed if they are owners 

of any knowledge, but if a user leaves the organisation, he 

or she could be changed to inactive status in the user 

profile.  

6.3 Knowledge Creation 

 

The registered users of the agent could store knowledge 

on their respective area of interest, under a category and a 

subcategory. Any knowledge could be stored with the 

agent under the following format: Knowledge key words 

(important words in the knowledge); Knowledge body 

(detail description of the knowledge). 

6.4 File attachments    

 

There are three ways of storing knowledge with the agent:  

 

keying the knowledge in the body 
attaching a knowledge document 

as a combination of both 

 

In addition to the knowledge, the user has an option of 

specifying whether an e-mail notification of new 

knowledge is required. 

 

As mentioned earlier, any knowledge could be stored with 

file attachments, where different types of file formats 

could be attached for future reference. This feature 

facilitates the user to attach diagrams, pictures, images 
and any other file formats, which makes the knowledge 

more informative. In addition, this feature reduces the 

time of preparing knowledge, where the user doesn’t need 

to retype any documents that have already been prepared 

and available. 

 

6.5 Finding related web links 
 
The automated agent feature of finding external links 

facilitates the user to see external knowledge without 

wasting much time on searching on the web using 

different search engines. This agent has a feature 

searching the relevant topics using most of the popular 

search engines. 6.6 Evolving from stored knowledge 
This part of the agent automatically evolves with same 

area of knowledge from different users and generates new 

knowledge. This evolved knowledge is the best 

combination of available knowledge in that area. This 

evolved knowledge is available for any user who is 

seeking knowledge in that area. This agent feature makes 

the knowledge in the system to evolve every time as and 

when a new knowledge is created.  

6.7 Reporting on new knowledge 

 

As soon as any new knowledge is evolved, or external 

web links are adopted, the agent automatically notifies to 

the users, who has requested an e-mail notification when 

creating knowledge.  

6.8 Knowledge retrieval  

 

The user can retrieve knowledge in his or her area, by 

entering required title or keywords. If more than one use 

stored knowledge in the same area, the KMA displays the 

evolved knowledge. Otherwise it displays the stored 
knowledge with respective web links. In addition to this 

basic search, there will be an advance search, which will 

provide a facility of searching knowledge with specific 

criteria. 

6.9 Knowledge Ranking 

 

The use could go through the retrieved knowledge and 

have an option of ranking the knowledge based on the 

appropriateness and quality. The present rank of the 

knowledge will be adjusted based on the user level and 

his or her rank. The ranking process has five points, 

where the user selects one of these points to rank the 

knowledge. 

7. Components of the proposed agent 

 

So far we have explained about Top level design and its 
implementation together with the features of the Agent. 

This section provides more technical details about the 

development of the Agent. 

 

As shown in the Figure 4, the proposed knowledge 

management agent has been constructed based on three 

layered architecture. The first layer is the subject domain 

object layer, which consists of all subject domain objects, 

the second layer is the interface layer, which handles all 

the user interface activities, and the third layer is the most 

important layer, called agent layer, which performs all the 

automated activities. 
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Figure 4 Components of KMA 

 

7.1 Interface Layer 

The interface layer is employed to make the user 

interface; as mentioned earlier; there are four types of 

activities that are performed through this user 

interface layer.  

7.2 Subject Domain object layer 

 

The subject domain object layer is employed in this 

agent to contain all the knowledge and related 

information of the agent. The followings areas of the 

knowledge are stored in the subject domain object. 

7.3 Agent layer 

The agent layer employs the agent technology to 

make the knowledge management agent a smart and 

unique product. This agent technology makes the 

system more adaptive, autonomous, cooperative, and 

focuses on the objectives of the product. The 

followings are the features and functions of the 

agent layer. 

7.3.1 Automating of updating web links  

 

This agent function is activated as soon as any 

knowledge is created in the system. This agent’s 

feature allows the KMA to pickup the related 

web links to the knowledge stored in the KMA, 
using popular search engines. These web links 

are stored with the knowledge for which the web 

links have been identified. In this agent function, 

the agent picks up the keywords and the title of 

knowledge, and updates related web links using 

popular search engines such as google, infoseek 

and altvista. When any user tries to access a 

particular area of knowledge, the user could go 

to these web sites by clicking them. This agent 
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feature allows the organisational users to get the 

internal and external knowledge of their respective 

area from one place, rather than separately keying 

each keywords and titles to find related knowledge in 

the web using different search engines. 

7.3.2 Evolution of knowledge 

 

This knowledge evolving function is unique to this 

agent.  This knowledge evolving process is carried 

out, as soon as any knowledge is created in the 

system. As soon as a new knowledge is created, the 

agent check whether any other knowledge is stored in 

the same area, if so, it tries to combine all the 

knowledge available in this area, and generates new 

knowledge, which is more valuable than any 
individual knowledge in that area. Knowledge 

evolving is performed through popular artificial 

intelligence technique called genetic algorithm.   The 

use of genetic algorithm for evolution of knowledge 

is described below. 

 

As soon as the knowledge is created, the agent 

checks for the same category and subcategory of 

knowledge in the KMA, if it is not available then the 

agent stops its evolving process. If any knowledge is 
available, it picks all the keywords and titles, if the 

same keywords or titles are stored more than once, 

only one appearance of it is considered. With these 

set of keywords and titles, an array is created. Once 

this process is completed, each 

“category+subcategory” set in the same area is taken 

and the keywords and titles are checked against the 

main array, if the main array components are 

available in the selected set, those have been digitised 

as “1”, and if not available, then digitised as “0”.  

This process is called digitising the parent 
chromosomes. Once the entire knowledge in the 

selected area is digitised, a set of chromosomes are 

generated, these are called parent chromosomes. 

Once these parent chromosomes are created, these 

are “crossed over” using “one point crossover” 

mechanism in a random basis and being mutated 

based on “Flip Bit” mutation method The result of 

these processes generates a number of new 

chromosomes. These chromosomes are called child 

or offspring chromosomes. This crossover and 

mutation operation is carried out for three 

generations, and based on the “Best” method number 
of chromosomes are selected from the population. 

The number of parent chromosomes decides the 

number of chromosomes, where numbers of selected 

chromosomes are equal to number of parent 

chromosomes.  This process is continued until the 

strength of the offspring reaches 60% of the main 

array, these termination criteria is based on  

“Gene Convergence” termination method. The 

decision of running for three generations were 

taken based on the experiment, where it has been 

found if populated for more generations, then it 

takes much time, if a lesser number of 

populations is taken, the possibility to get the 

best fit is less. So the balance between both have 

been decided to have the number of generation 

as three. Once the strength of the chromosomes 

reaches 60% those are converted in to respective 

keywords and titles. These keywords and titles 
are linked with the different knowledge wherever 

the knowledge weight is more.  

 

The knowledge weight is calculated based on the 

following formulas.  

 
Formula No 1 

    The formula to create the initial 

weight 

  Wn=UL 

  

Formula No 2 

    Wn= 

((Wp*NOA)+(R+UL))/(NOA+1) 

 

   Wn – New weight 

  Wp  - Previous Weight 

  NOA – Number access 
  R   - User rank (five points) 

  UL  - User level 

 
When the knowledge is created for the first 

time, the weight (Wn) is assigned equal to the 

user level value, where organisational users 

could be levelled under five levels, based on the 
organisational structure. Thereafter every access 

of a particular knowledge is weighted based on 

the second formula. This formula is worked out 

based on total knowledge weight (Wp*NOR), 

ranked based on user level (R+UL). These two 

values are divided by number of access including 

the current access, to get the new average (Wn). 

 

7.4 Notification of new knowledge 

 

The functionality of this agent is communication 

about new knowledge to users. As soon as the 

evolving or web links adaptation is completed, 

this part of the agent informs the users about the 
new knowledge.  This functionality could be 

carried out through any e-mail application server, 

such as Microsoft Exchange server. 
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8. Discussion 

 

A KMA has been developed and evaluated. The 

evaluation of the knowledge management agent was 

carried out in two steps. The one was the interactive 

evaluation advocated by the RUP artefacts, the other 

one is the final evaluation carried out by the end 

users and the management of the first author’s 

organisation.  In the interactive evaluation the 

product has been evaluated through out the 

development process in an interactive mode with the 

user to see whether the development is going to align 

with the requirement of the users. 
The final evaluation was carried to see whether 

functional objectives and management objective are 

delivered by the product. The out come of this is; the 

functional requirements achieved around 90%, and 

the management requirement is almost satisfied by 

the product. Finally we have also identified few 

issues of knowledge management. Any knowledge 

management agent cannot be evaluated within a short 

period of time because of its evolving nature. The 

culture issue of reluctance to accept new technologies 

was another issue identified.  
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