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Abstract-The development of information management sys-
tems stimulates the search for new forms of supporting busi-
ness processes which take place in the organization. One of the
solutions that can be applied here is software agents that enable
support activities to the employee and the customer promoting
information and knowledge about the organization. Such solu-
tions are commercially available for several years in the form
of interface agents, but there is insufficient research on the
modeling, the applications and the impact on the organization
and its environment. The purpose of this paper is to present
theoretical research in this area regarding companies providing
such solutions on Polish territory.

I. INTRODUCTION

THE development of information management systems
stimulates the search for new forms of supporting busi-
ness processes. In addition to the systems aimed at process-
ing and distribution of data and information, organizations
are increasingly looking for solutions that support the pro-
cessing of the knowledge held by their staff and its environ-
ment.

Recent research in this area indicates that such solutions
should be built in the current concept of WEB 3.0, based on
methods of semantic knowledge representation [10] and sup-
port the various stages of the business process. One of such
solutions may be software agents. Knowledge driven multia-
gent systems are one of the current trends in the develop-
ment of software agent technologies [1].

The primary goal of this scientific research is the creation
of new trends in the development of the concept of society
of software agents in terms of ubiquitous communication for
the purpose of supporting and improving business processes
in knowledge-based organizations involving semantic solu-
tions.

Such solutions can support the process of disseminating
information and knowledge about the organization, con-
tributing to the improvement of processes occurring in them
by improving customer satisfaction and affecting him, not
only during the implementation of the business process such
as sales, but can strengthen ties with customers by present-
ing information and transferring intra-organizational knowl-
edge also not related to the process. These solutions, built on
elements of artificial intelligence, need to equip them with
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adequately prepared and codified knowledge, which allows
the user to communicate with the system.

The structure of the knowledge of the system and its fea-
tures goes beyond the existing expert systems and other in-
formation systems which means that, in the case of its con-
struction, it is necessary to search for new methods of their
modeling and implementation.

One aspect of the research conducted by the authors was
to demonstrate the approach of Polish companies regarding
the construction of such solutions. For this purpose, a series
of interviews with organizations based on the knowledge,
that are dealing with programming agents during performing
their everyday operations, had been conducted. This study
consists of a diagnosis of key areas of application software
agents in knowledge-based organizations. As an introduction
to this research, organizations were divided into two groups:
manufacturers or distributors and users of the software. At
the same time the assumption was made that the manufactur-
ers may also be the users, using this type of solution in the
course of their business. The first stage of the qualitative re-
search was the analysis of areas in which organizations cre-
ating or distributing this type of solutions support business
processes and the problems faced by such organizations in
the process of doing so. At the moment, we have conducted
structured interviews with five larger manufacturers of this
type of solutions in Poland. Some companies did not agree
for an interview.

Interviews with representatives of those organizations
were supposed to help in answering the following questions:

e To what extent software agents society can find
its application in knowledge-based organiza-
tions?

e In what areas software agents society can support
the business processes?

e  What factors influence the limited applicability
of the concept of software agents society?

e How is it possible to use intra-organizational
knowledge in the process of achieving the objec-
tives of software agents society?

e How to augment the organization's knowledge
resources with the participation of agent tech-
nologies?
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In the first part of the article the basic typologies of agent
systems will be shown in the context of their intra-organiza-
tional use. The second part will present partial results of re-
search on the issue of modeling agent solutions in the con-
text of companies implementing such software in organiza-
tions that observe the need for computer support for the
process of identification, codification, distribution and dis-
semination of knowledge in the area of business process exe-
cution.

II. AGENT TECHNOLOGIES IN ORGANIZATIONS

Due to the characteristics of agents, i.e. autonomy, ability
to recognize the context, pro activity and reactivity, and the
ability to communicate and interact, the agents are mainly
used in tasks that require distributed processing and ex-
change of information. The most frequently mentioned ex-
amples of agent-based approaches may include supporting
the circulation of electronic documents, distributed problem
solving, e-business and the use of agents on the Internet.
However, they are not sufficient, as shown by the current
study conducted by the authors, regarding application of
software agents in knowledge-based organizations [6].

It is difficult to discern a consensus about definitions and
a similar position among researchers and authors of various
works. In terms of the life cycle of knowledge management
systems, the approach presented here refers to the stage of
dissemination and promotion of intra-organizational knowl-
edge. One of the most interesting classification of agent
systems applications are shown by Paprzycki in his work
[5]. Referring to the use of software agents, he proposes the
division of a sphere of existing applications of agents into
three classes.

The first group includes the use of agents playing a role of
components of distributed systems, in particular, those
which are associated with Internet use. In this group, one can
specify searching agents which mission is to find a well-de-
fined information based on a specific sequence of keywords,
or on the basis of questions posed in natural language.

The second group of agents mentioned in this scheme is
used as a tool for modeling complex systems. Agents are
seen as mechanisms that allow for mapping and modeling of
real world phenomena. In particular, in this group business
process modeling should be distinguished.

The third group are agents used to manage and personal-
ize information supporting the user by means of, for exam-
ple, animated characters. Now, thanks to continuous devel-
opment of IT tools using this kind of technology becoming
increasingly common, especially in systems using sites or
web portals, which have become the natural environment of
operation for interface agents or chatter bots. Agents are of-
ten inspired by their living counterparts. The animation uses
movie clips and images of people who become a prototype
of the agent. This type of user agents support services such
as banking, corporate web pages, and wide range of online
shops. Typically, they are built on the basis of aiml language
ie. [7].
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This type of agent-based solutions can be divided into the
following groups [2]:

Purchase agents (shopping agents) represent particular in-
terests of customers by searching for the best offer for the
customer and facilitating the process of making a purchase
in the online store. Agents in this role shall make, on the
client’s behalf, a selection of a commercial information
available via the Internet. Often it is possible to use them to
formulate orders and finalization of commercial transaction
without direct user intervention.

Selling agents represent the interests of the sellers and are
used to streamline the sales process. Frequently such agents
are supported by animated characters which role is to ensure
the communication with customers in a natural language or
close to natural. Agents participate in the whole business
transaction, or in some stages. It is possible to conduct nego-
tiations between purchase agents and selling agents. Selling
agents have the ability to tailor their offerings to the needs
posed by potential customers — the diagnosis takes place
through dialogue with the customer, or personalized user
profiles.

Marketing agents gather, through dialogue or searching
the web, all available customer information and analyze it
using statistical and econometric methods to optimize and
allow preparing marketing campaigns targeting specific cus-
tomers. Also they are used to adjust a supply to the strategy
and the expectations of the market.

Virtual assistants support the user in the search for a spe-
cific item, or while visiting a particular site. Agents of this
type can: represent the company by answering questions
asked by clients, give visitors advise about how to navigate
through the website, or help with the choice of a particular
product. Agents have mechanisms which help them in
searching for information/messages useful for the customer.
Assistants support the promotion of new products as well.
Software agents should support natural language processing
and generate explanations for customers [8].

Specified typologies, related to the perception of agents in
the context of the solutions that are part of information sys-
tems, can be extended on the basis of the research on
agent-based support for knowledge-based organizations and
are the easiest type of solutions in the context of building
software agents society [10].

The classifications discussed here are related to modeling
software agents and indicate that we should consider them in
terms of solutions supporting and perfecting processes
within the organization. These solutions allow the distribu-
tion of codified intra-organizational knowledge in the course
of and besides the implemented business processes. They are
able to become not only a part of the information system, but
also a knowledge management system.

As indicated by L. Dignum and V. Abecker [4], from the
point of view of the organization, there is an inherent di-
chotomy between the goals of the business processes and the
objectives of knowledge management processes — employ-
ees always try in the first place to achieve business goals,
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because they are to be held accountable for its execution.
Taking care of organizational knowledge, or adding to the
common pool of knowledge, its organization or even brows-
ing is perceived as the goal of much less importance then ef-
fective performance of business-related tasks. Therefore, for
effective implementation of knowledge management it is
necessary to emphasize its importance for achieving the
business objectives of the organization.

Knowledge management addresses issues that change
over time — all of the elements of an organization, affecting
the knowledge management system, is a subject to
change [4]. Therefore, it is difficult to design and implement
a system that is at the same time generic, equally useful for
all departments and members of the organization and will be
evolving without losing its usefulness. Another disadvantage
is the fact that very rare knowledge management system is
being implemented at one time across the whole organiza-
tion — in majority of cases an incremental approach is used,
when system is at first implemented within a single depart-
ment, and then made available to the others.

Taking into account these assumptions about requirements
and challenges for the design of modern knowledge manage-
ment systems it must be noted that such systems should have
a built-in ability to adapt to a changing environment. At the
same time, these changes can affect both IT infrastructure —
especially considering the trends associated with the grow-
ing use of mobile devices for accessing the shared resources
of knowledge, as well as the changing needs of users whose
demand for knowledge continues to grow along with the par-
ticipation of knowledge in the creation of value added. This
trend, involving the use of mobile devices also affects a sec-
ond important aspect related to the design of modern knowl-
edge management systems. It is the growing importance of
the social nature of knowledge which in recent years has
been becoming increasingly important, mainly due to the
prevalence of social media [3].

Considering the increasing demand for the interaction be-
tween humans results in an increased interest on the role of
information systems, including knowledge management sys-
tems, in building relationships. On the other hand, global
competition and the increasing rate of information process-
ing necessitates the development efforts related to the en-
richment of knowledge management systems by adding user
context, what is supposed to result in their personalization —
see the above-mentioned demand for knowledge manage-
ment systems adaptation to the specific needs of users, re-
lated to their organizational roles. Always present is also a
need for systems that will not only provide adequate infor-
mation, to the right people at the right time, but also will
work proactively towards enhancing audience’s creativity.
The development trends of ubiquitous processing and geolo-
cation indicate the need for the study on the integration of
knowledge management systems into the human’s environ-
ment, so that they become an integral and, from the point of
view of the user, invisible part.

As pointed out, an interesting and increasingly wide
spreading use of software agents is supporting activities re-
lated to the overall communication with the customer. Soft-
ware agents, in the form of virtual advisors, appear on the
websites of companies, taking on the role of a seller who is
able to enter into dialogue with the customer, assess and
identify customer needs and propose the solution in form of
a particular product. Of course, the virtual advisor is also
able to properly advertise the product. Similarly, though in a
slightly different fragment of marketing communications,
agents providing after-sales service work. Their job is to an-
swer customer questions related either to the product or ser-
vice and receiving complaints and / or propose a solution to
the problem. As a result these solutions are used not only to
provide knowledge regarding business processes during their
execution, but they can help users who are looking for an-
swers to questions that go beyond the core business of the
organization. Thus, in terms of the construction of modern
knowledge management systems, software agents can be a
coherent part of such systems, supporting the different stages
of its life cycle and actively supporting the knowledge-based
organizations.

The issues related to the software agents usage indicate
that modeling software agents society is not a trivial task and
requires reference not only to the knowledge about the archi-
tecture of information systems, but also to the model of
knowledge for such system. This knowledge model will not
only serve as a knowledge structure for an agent, but will
provide links to the knowledge embedded into other infor-
mation systems of an organization, which is of great impor-
tance especially in the context of building heterogeneous
software agents society [10].

III. THE OUTCOMES OF THE RESEARCH SO FAR

The advancement in the concept of software agents soci-
ety and a variety of approaches to its architecture and meth-
ods of construction, caused that the research has been fo-
cused on providing the theoretical framework for building
the multiagent solutions that offer support for the organiza-
tions, in particular, knowledge-based organizations. Such
agent societies support the processing and distribution of in-
formation and knowledge using the mechanisms of semantic
knowledge representation and operate in context of ubiqui-
tous communication. Four of the indicated assumptions lim-
ited our research to the application of agent-based solutions
in supporting the human — computer interaction and in the
context of their possible use as part of knowledge manage-
ment systems.

As indicated earlier, these solutions can be considered in
the context of interface agents, each with its own codified
knowledge base, associated with the information systems of
an organization and actively participating in the ongoing
business processes. Analysis of commercially available so-
lutions pointed out that the vast majority of applications of
agents in organizations are "Virtual advisors". All surveyed
organizations offer such solutions. Various solutions, how-
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ever, differ from each other significantly. Most of the solu-
tions with primary goal in the form of finding and providing
information to users, use a limited set of questions, that they
are able to recognize, so their functionality is very limited.
As a mean to overcome this limitation some solutions use
tips in the form of ‘choose-from-list’ mechanism. One of the
analyzed solutions uses natural language analysis speech that
is used in interpreting user’s statements, coupled with the
speech recognition and biometric methods, which makes the
solution more user-friendly, efficient, and significantly ex-
pands the range of other possible applications and makes
them more versatile. One of the producers also highlights the
special feature of their solution, which is the ability to focus
on the essence of a "conversation" and the ability to return
and resume the interrupted thread. Another solution inte-
grates seamlessly with the entire service platform designed
for supporting the public sector. Among other features auto-
matic handling of callers to the call center can be distin-
guished. This solution, as the only one, uses a greater num-
ber of agents at the same time. Despite the focus on the same
topic, they don’t cooperate, nor create a society. However, it
is possible to examine the software agents acting individu-
ally.

A. The benefits of using the software agents in an
organization.

Organizations using software agents take advantage of a
wide variety of benefits, among which the most frequently
mentioned is an improvement for internal and external com-
munication channels. The main functionality of virtual advi-
sors is to provide the end customer with instant access to in-
formation without having to call the hotline or search for a
specific Web page. This is undoubtedly the improvement of
the process of communication and provides new channels of
communication for external users. Virtual advisor also facili-
tates the usage of internal applications for employees. It
provides a kind of help desk, which is the first line of sup-
port, and eliminates the need for traditional help files. An
employee who is not proficient in terms of the usage of the
software may simply ask a question related to the functional-
ity of the software, and agent gives him or her the expected
answer. Given this it surely improves the internal communi-
cation and speeds up access to information and knowledge
for internal stakeholders. The use of software agents in a call
center to answer the most common customers’ questions
brings measurable benefits for the organization, by reducing
the cost of its service and by increasing customer satisfac-
tion.

B. Software agents as a tool for perfecting business
processes in the organization.

With regard to perfecting business processes in the orga-
nization of various types of software agents are utilized in
many different ways. The use of agents typically require
clarification and formalization of the knowledge processing
or even the introduction of knowledge management given
the fact that the virtual advisor requires actual knowledge.
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The most obvious seems to be looking for improvement in
the distribution of knowledge, e.g. the provision of informa-
tion, and the customer service process, especially in those
organizations where existing procedures are the most formal
and well documented.

Agent interface representing intelligent search mecha-
nism, streamlines the process of handling an applicant in the
office, which, due to its use, becomes more efficient and
faster. Similarly, software agent can support internal users
which execute formal, well-defined and well-described pro-
cesses, by reducing the time and improving access to infor-
mation necessary for the resolution of the problems. Thus
consulting the agent will optimize the business processes.

Organizations recognize another opportunity to improve
business processes in running the trainings via the Internet
supported by software agent, what makes it possible to carry
out an individual training program, which depends on the
needs and expectations of participants. Despite the fact that
the lecture is run by a machine the participant may, in the
course of his or hers study, receive help in the form of an-
swers to his or hers questions. According to a representative
of one of the companies participating in the survey it is a
significant improvement in the business process. Software
agents are also reported to bring benefits in the case of sup-
porting the process of taking orders in an online shop. The
survey results include a description of sales service process
improvement in which information software agents are used
to replace the traditional communication channels like in-
quiries, E-mail, or instant messaging like Skype or MSN
Messenger, in situations where it is necessary to identify
and/or specify the technical parameters of equipment sold or
to clarify some definitions. The customer can get the answer
on-line from the agent. In addition to the obvious benefits of
cost savings and speeding up the process, companies indi-
cated a higher attractiveness of this form of assistance.

C. Factors affecting the limited applicability of the
concept of software agents society in the organization

Organizations share the same view when it comes to the
identification of key factors influencing the limited applica-
bility of the concept of software agents society in the organi-
zation. Typically, respondents indicated three main factors.

As a main reason social factor was indicated, i.e. lack of
awareness of the existence of such solutions and potential
benefits of its application, or perceiving them as a toy, amus-
ing marketing gadget on the site, and not the real support.
Both organizations and consumers are not yet ready for the
introduction of software agents. Usually it is related to a
misunderstanding of its purpose, as stated above, and a fear
that stems from believing that they are a tool for spying on
the users. Users are also not convinced about the reasonable-
ness of the use of such mechanisms. Agent systems produc-
ers count on the fact that the situation will change over time,
what will result in enhancing the intelligence of these solu-
tions, which will enable them to assertively respond to user’s
behavior and intelligently adapt to his way of thinking.
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Manufacturers also point to the problems that affect the
older part of the population which is related to using the key-
board to communicate with the agents. Vendors try to de-
velop new interfaces that eliminate the issue of typing. Prob-
ably the most interesting thing happening nowadays, regard-
ing that matter, is the introduction of speech recognition and
touch screens that release older people from necessity of us-
ing a keyboard. With speech recognition fluent conversation
with the agent will be possible, rather than using written
text.

Important factors limiting the implementation of software
agents are organizational problems. We identified several of
such problems that are the most common organizational fac-
tors hindering the use of agent-based solutions:

e lack of preparation of the organization for the in-
troduction of agent systems, arising from organi-
zational culture,

e lack of appropriate procedures,

e lack of separated and unambiguous definitions of
business processes.

Manufacturers assume that a wider promotional campaign
carried out by both the companies offering these solutions,
as well as institutions that procure them, would result in their
wider adoption in the organizations.

Problems related to knowledge management in organiza-
tions which plan to implement software agents are also indi-
cated. There are potential users, organizations that would
gladly implement such solutions, which have the necessary
budget, are aware of the interest of the customers, but they
realize that they are unable to adequately manage the knowl-
edge, deliver it on time or in the correct amount that could
be used by an virtual adviser.

An important factor limiting the applicability of agent so-
lutions are technical and technological conditions. We dis-
tinguish two groups of such conditions. The first one is the
constraints in the network infrastructure, making it difficult
to make service call. For example, "virtual advisors" are the
solutions which depend heavily on the access to the Internet
connections. In Poland, the network infrastructure is still not
sufficiently developed, what makes it difficult for everyone
to gain access to and communicate with the virtual consul-
tant. Residents of highly urbanized areas, usually the big
cities, do not have this problem, while those living in poor
urban areas, country side and terrain such as mountains may
experience difficulties in accessing the Internet, which may
be one of the main technical barriers.

Although informational technology is a subject for con-
stant development, despite the significant progress and enor-
mous achievements in the field of artificial intelligence,
from the point of view of the technology that is used, we still
are not able to create solutions which "thinks" like a human
being and is able to "come up with" something to talk about
on its own. Agent may conclude faster and much "better"
than a man, it can make use of an analytical knowledge it
has accumulated, but it is not in a position to come up with

the subject of conversation. It can only base on pre-defined
themes.

Most manufacturers indicate inadequacy or lack of mech-
anisms that would allow for a complete "mapping" features
of the human brain that would allow for their repetition by
the machine. Surely a computer, the machine, the computer
program will neither act and "think" in a way the human be-
ing does, nor operate on the basis of associations. Most man-
ufacturers also point to inadequacy or lack of tools for effec-
tive speech recognition, which, in their view, is blocking the
applicability of the available solutions. Those that are cur-
rently available on the Polish market are still not mature
enough and do not allow free communication and unambigu-
ous speech recognition. Most of these tools allow to commu-
nicate in English, and users of agent systems, especially the
virtual advisors, rely mostly on Polish, which is country's of-
ficial language. It is possible, as shown by some manufactur-
ers, to unblock the communication channel with use of soft-
ware agents, which in turn should greatly improve their
adaptation.

Another blocking factor, indicated by the respondents, is
economic in its nature — namely agent solutions are not
cheap. On the other hand the survey revealed that it is possi-
ble to overcome this one by applying for different types of
subsidies that offer financing the implementation of such in-
novative solutions.

D. Use of intra-organizational knowledge in the process of
achieving the objectives of software agents.

Key activities in the utilization of intra-organizational
knowledge recognized by respondents comprise any action
performed in order to collect and organize the knowledge
base, for example creating a repository of knowledge, which
can be used in the future. Filling the agent system with a do-
main knowledge requires the collection of this knowledge in
different places and in different ways. Accumulated knowl-
edge should be structured, but in different organizations,
such structure will be achieved differently.

Agent systems vendors often report a lack of proper
knowledge and preparation on the customer’s side and diffi-
culties in persuading the client to systematize the knowledge
necessary for the functioning of the system.

Another vital activity appearing in customer service area,
both internal and external, is the acquisition and distribution
of knowledge, which should be strongly tailored to the indi-
vidual needs of the user. As the survey shows it is always
easier to implement such behavior in the case of a client who
is aware of knowledge management and accumulation.

The organization aware of the needs of the knowledge
management is more eager to collect the knowledge needed
by the implemented solution. However, there are many orga-
nizations that lack the awareness of having such knowledge
structured and stored. It is then necessary to establish close
cooperation with persons designated and responsible for or-
dering and systematizing knowledge and implementation of
specific procedures. This results in increased awareness of
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the need for the process of collecting, organizing the knowl-
edge and preparing appropriate procedures for structuring
and organizing the knowledge within the organization.

E. Agent technologies in enrichment of organizational
knowledge

Basically, the enrichment of organizational knowledge
with the use of software agents is possible mainly by their
usage in the acquisition of knowledge which is necessary to
effectively carry out business processes of the organization.
The agent system has to be taught. In the context of agent
systems it means that agent have to be able to learn, i.e. gain
knowledge from different organizational sources. There is
also a body of knowledge outside of an organization which
can be used by agents indirectly, for example through a solu-
tion of "browser of quotations" or through the integration
with different types of external knowledge bases.

Agent-based solutions may be able to query different
databases. Usually it is not a problem to teach agent the
knowledge in a particular field. It can be done through con-
necting him to the existing knowledge base but to do so we
need a help of a knowledge engineer.

The required knowledge can be sought out through a se-
mantic search engine that collects information from various
websites. Another way to supply resources of organizational
knowledge may be communication with the user in natural
language. Respondents also indicated the possibility of using
surveys, interviews, questionnaires to gather knowledge in
the specific area of interest.

Also, the knowledge needed for the operation of software
agents enhances organizational knowledge resources. From
the point of view of knowledge engineer the resources of
knowledge used by the agent should be structured in the ma-
chine-readable form, so by definition such vocabulary can be
entered into the agent’s knowledge base. Such knowledge is
frequently extending scenarios of usage that contain threads
related to the specific knowledge pools. Threads are grouped
into scenarios. We can say that knowledge that is used by
the agents is two-folded: a part of it takes a form of vocabu-
lary, and the other part is a knowledge about the scenarios of
usage.

IV. CONCLUSION

Conducted partial studies indicate that such solutions are
now heavily used by organizations and require further con-
sideration in terms of the methodology of agent construction
solutions. The studies have shown that companies imple-
menting such solutions do not sufficiently take a methodical
approach to the problem of the design and deployment of
agents. This is due to the fact that the construction of such
solutions requires, on the one hand, to address the issues of
software development methods, and on the other theories of
knowledge engineering that are required in the context of
modeling the knowledge base of agents. This necessitates
the search for the new methodologies for the design and con-
struction of such solutions. In particular, in the context of se-
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mantic methods of agents’ knowledge representation, which
should be linked to the information systems of the organiza-
tion. These issues were highlighted by the participants of
this study.

Despite the differences in the details of the methodologies
used in the design and the tools used, companies generally
agree on the steps of the implementation of agent-based so-
lutions. In simple terms it can be assumed that implementa-
tion is based on four main processes. The first one is to ana-
lyze and collect information from the user, based on which
the knowledge of an agent will be formulated. The informa-
tion comes from many sources, such as individual inter-
views, the results of searching through the paper-based and
electronic documents. Because such knowledge usually is
not codified in clear and understandable manner, it is neces-
sary to systematize the acquired information. Thus the next
step is to design a model of the knowledge which will be
used to its structuring. Once the information is structured it
can be used by an agent to identify the thread and give you
the right answers to users’ queries. The next step is the im-
plementation of the agent system. The last stage is usually
testing the system by the user and getting feedback on its op-
eration. Feedback information allows designers to assess
whether the knowledge that has been introduced to the agent
is correct, if something has been missed and can be supple-
mented, if the scope or substance of knowledge has been
changed in some way. Then it is necessary to update the
knowledge. Despite the use of their own methodologies
agent systems’ vendors base on proven, UML-based tools.
Such tools facilitate modeling of knowledge structures for
knowledge bases, allow the ordering of knowledge struc-
tures and to describe some of relations in the knowledge
base. They are also used when it comes to designing the ar-
chitecture of agent systems. We can name several of them,
both universal, such as Enterprise Architect, Power Designer
and Eclipse, the Semantic Works or more specific like Pro-
tege for building ontologies. Companies recognize the bene-
fits of using tools like CASE even when they can confirm
that their usage has to be preceded by the learning process
which poses some difficulties for its users. Consistency in
the use of such solutions provides good documentation of its
architecture and guarantees the appropriate level of main-
tainability of the agent system.

The process of building agents using the semantic mecha-
nisms of knowledge representation requires that, at the de-
sign stage of the system, it is necessary to determine how the
knowledge of agents will be sourced from within the organi-
zation and how it will be updated and managed. This re-
quires that the organization, in which this solution is built,
has been focused on knowledge management processes,
which can support the use of such solutions. Respondents
also pointed out that finished implementations allowed to
disclose previously unknown places in the organization, in
which the domain knowledge is stored. As a result, the
process of implementing such a solution should not end with
its completion, but requires further improvement of knowl-
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edge bases of agents. Although it requires posting staff
members to supervise the knowledge base of agents, but it is
feasible from the point of view of the organization efficiency
because agents can handle multiple clients simultaneously
using the resource of codified knowledge. This aspect be-
comes a vital part of a research in the context of agent solu-
tions, since contemporary methods of their construction are
mainly focused on designing their architecture and, in a
small percentage, indicate the possibility of modeling the
knowledge of the system. The issue of methodological ap-
proaches to the modeling of knowledge structures for soft-
ware agent societies, using the semantic mechanisms of
knowledge representation, will be a main focus of authors’
further research.
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