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THE INCREASED INTEREST IN KNOWLEDGE DIS COV ERY, 

knowledge management, and knowledge transfer can 
be attributed to many factors including the advances 
in information and communication technologies; 
data explosion and information overload; the 
expected significant loss in the workforce as the baby 
boomers retire; and, the need for organizations to 
better utilize their intellectual capital to stay ahead 
of the competition. As with the massive amounts 
of information being added to corporate databases 
and the Internet everyday, effective and efficient 
knowledge discovery and its management has become 
an imminent problem. In spite of addressing a special 
part of the problem, which has been the case in a vast 
amount of the recently published research articles on 
knowledge management, in this paper we propose a 
holistic framework for knowledge management. This 
highly integrated framework is composed of a number 
of interdependent modules designed to perform the 
activities of the knowledge management cycle

including creating, extracting, storing 
and using/reusing knowledge. By ex-
ploiting various existing technologies 
such as data warehousing, data mining 
and text mining, along with Web crawl-
ing and federated search engines, this in-
tegrated system provides the knowledge 
worker with the most relevant informa-
tion to make the best possible decision 
in a timely manner. This article empha-
sizes the importance of knowledge man-
agement, makes the case for an integrat-
ed knowledge management framework, 
displays and discusses a holistic knowl-
edge management framework, elabo-
rates on the required capabilities and 
functionalities of such a framework, and 
concludes with the future directions and 
final recommendations. 

The information age that we are liv-
ing in is characterized by rapid growth in 
the amount of data collected and made 
available in electronic media. This swift 
pace of growth in digitized information 
makes it imperative for us to seek al-
ternative methods to effectively and ef-
ficiently utilize these invaluable assets. 
In order to assist the user with the prob-
lem of information overload and not ex-
acerbate it, these new methods should 
go beyond what is already available to 
the knowledge worker today. The most 
commonly used method for managing 
unstructured information has been 
to employ keywords indexing. While 
keywords are good at identifying infor-
mation, they often fall short on telling 
how relevant such information is to the 
queried situation and might lead to the 
assumption that the more often a key-
word is mentioned the more relevant 
the information is to the query. 

Most of the current information re-
trieval systems available on the Web 
today are based on keyword indexing 
with very little emphasis on context or 
textual information. There is a need for 
a more intelligent information retriev-
al system that can take into account the 
semantic information and go beyond 
the simple keywords searching. But 
given the limitation of artificial intel-
ligence based systems and the fact that 
most knowledge exists in the minds of 
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cating and extracting information from 
diverse information resources. At this 
end, technologies such as text mining, 
web crawlers and sophisticated search 
engines are used to identify and locate 
relevant information and make it avail-
able to the user.3, 4 In this step the sys-
tem is dealing with explicit knowledge 
or information stored in databases, 
data warehousing and on the Web. If 
the user is still not satisfied with the 
outcome from the first step, then the 
next step is to engage an intelligent 
broker that can match the user request 
with pre-identified expertise and post 
the user request to an expert. 

At this stage we are dealing with a 
type of knowledge in the form of “Know 
How” that can be articulated and cap-
tured using tools such as an email sys-
tem, discussion board or any other col-
laborative tools. If all that failed and the 
user request still is not addressed, then 
we might be dealing with an actionable 
knowledge that other means of commu-
nication is necessary. Actionable knowl-
edge is a type of knowledge that requires 
face-to-face interaction, apprenticeship, 
and socialization. In this case, the intel-
ligent broker could suggest ways of ad-
dressing the user request by facilitating 
that interaction to take place. 

Integrating Diverse 
Information Sources
One of the biggest problems that orga-
nizations are facing today is the lack 
of ability to capture and integrate in-
formation residing in diverse sources, 
some of which are internal to the orga-
nization (for example, transaction da-
tabases, data warehouses, knowledge 
portals, and document management 
systems) while others are external (for 
example, commercial databases, credit 
reports, market research excerpts, news 
agency announcements, Web pages, 
etc.). Tightly integrating multiple di-
verse sources into a single cohesive 
system for the sake of centralization of 
the information sources often creates 
rather large extremely rigid systems 
that are not practically manageable. 

The alternative method to the tightly 
integrated systems is the use of federat-
ed systems, which are based on a loose 
interfacing of applications and data 
resources.2 However, since most fed-
erated systems employ a central data 
management dictionary with transla-

people in the form of tacit knowledge, 
it is imperative to build collaborative 
information systems capable of inte-
grating this valuable knowledge into 
the information retrieval environment. 
To integrate tacit knowledge transfer 
processes into information systems 
there is a need to understand the com-
plexity associated with tacit knowledge 
capture and transfer.5, 7, 10

Many believe that tacit knowledge 
residing within an individual is only 
observable via an individual’s actions.6, 

7 But there have also been suggestions 
in tapping/harvesting tacit knowledge. 
Some of these methods include inter-
view sessions, narrations or story telling, 
knowledge exchange protocols or action 
protocols using the repertory grid and 
analogies and metaphors.8 The discus-
sion on whether tacit knowledge can 
be captured (codified) or transferred 
from one person to another will remain 
arguable as far as we continue to view 
knowledge in two dimensional space as 
either tacit or explicit. Al-Hawamdeh1

introduced a third dimension to the 
knowledge definition by distinguishing 
between actionable knowledge (tacit 
knowledge) in the form of behavior, 
skills, competencies and experiences 
and articulated knowledge (implicit 
knowledge) in the form of individual 
thoughts and language use. Viewing tacit 
knowledge as actionable knowledge and 
articulated knowledge help us in design-
ing information systems that support 
the capture and transfer of these two 
types of knowledge. While articulated 
knowledge in the form of “Know How” 
and “Know Who” can be transferred 
easily using information systems tech-
nologies such as email, collaboration 
tools, discussion board and chat room 
technology, actionable knowledge on 
the other hand requires more advanced 
technologies such as video and other 
synchronous multimedia technologies.

The challenge that most information 
and knowledge management systems 
face today is the lack of ability to inte-
grate the capture and transfer of action-
able knowledge, articulated knowledge 
as well explicit knowledge. In this pa-
per, we report on the conceptual design 
of a highly interactive holistic frame-
work for knowledge management. The 
main idea behind the system can be ex-
plained in a three-step process. First is 
to try and satisfy the user request by lo-

tors that convert search queries into 
something that can be understood by 
the diverse information sources, with-
out frequent updates to the dictionary 
and the translators, the entire data 
sources can quickly become obsolete 
and unusable for searching. Addition-
ally, as the number of source systems 
becomes larger, the maintenance of 
the dictionary and translators becomes 
harder, if not insurmountable. 

The other issue with integrating in-
formation from multiple sources is the 
high cost associated with such a process. 
Information only becomes valuable 
when people need it and can make use 
of it. Therefore, whether centralized or 
federated the construction of any large 
information repository should be driven 
by the obvious needs of the users. That is, 
creating a knowledge repository to store 
information that is often used or sought 
after is normally a good idea, as opposed 
to creating knowledge repositories be-
cause we can technically and financially 
afford to do so. Thanks to the increas-
ingly lower cost of storage devices and 
the advances in data warehousing tech-
nology, large amounts of information 
collected over time can now be retained 
for a longer period of time. Some of the 
information retained today might be for 
legal purposes, but the majority of it is re-
tained with the objective of mining it in 
the hope of discovering valuable knowl-
edge that can be used to assist in the de-
cision making processes to enhance an 
organization’s competitiveness.

According to recent trends, extract-
ing useful information from large 
amounts of diverse information sourc-
es requires the use of data and text min-
ing tools. Data Mining is the process 
of identifying valid, novel, potentially 
useful, and ultimately understandable 
patterns in data stored in structured 
databases, where the data are orga-
nized in records structured by categori-
cal, ordinal and continuous variables. 
However, a vast majority of business 
data are stored in documents that are 
virtually unstructured. 

According to a recent study by Mer-
rill Lynch and Gartner, up to 90% of all 
organizational data is stored in some 
sort of unstructured text.9 Therefore 
there is a need for tools to process un-
structured data sources. Text mining 
(also known as text data mining and 
knowledge discovery in textual data-
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bases) can be described as the process 
of deriving novel information from a 
collection of texts (also known as a cor-
pus) which aims to address this need. 
By novel information, we mean associa-
tions, hypotheses or trends that are not 
explicitly present in the text sources be-
ing analyzed. Even though text mining 
is considered a part of the general field 
of data mining, it differs from regular 
data mining, such that in text mining, 
the patterns are extracted from natural 
language text rather than from struc-
tured databases of facts. 

Databases are designed for pro-
grams to process automatically; text is 
written for people to read and under-
stand. We do not have programs that 
can “read” and “understand” text (at 
least not in the manner that human 
beings do). Furthermore, despite the 
phenomenal advances achieved in 
the field of natural language process-
ing, we will not have such “intelligent” 

programs for the foreseeable future. 
Many think that it will require a full 
simulation of how the mind works be-
fore we can write programs that read 
and understand the way people do. If 
so, then what does text mining do? On 
the most basic level, it numericizes 
and characterizes the unstructured 
text documents into structured table 
representations and then, using data 
mining tools and techniques, extracts 
patterns/knowledge from them.

A Holistic Framework for 
Knowledge Discovery Management
The limitations of the current keyword 
based information retrieval systems 
and the complexity associated with in-
tegrating information from diverse in-
formation sources intensify the search 
for a better inquiry system, which is ca-
pable of taking advantage of the latest 
technologies in knowledge discovery 
and knowledge re-use. Since technology 

is merely an enabler in knowledge man-
agement environment, there is a need 
to achieve a certain degree of harmoni-
zation between people, technology, and 
information. Figure 1 shows the main 
components of the integrated knowl-
edge management platform. The plat-
form is divided into two distinct subsys-
tems (knowledge creation sub-system 
and knowledge utilization subsystem) 
that are integrated into each other 
through the knowledge depository. The 
level of integration between these sub-
systems (and the modules within them) 
determines the performance of the 
whole system and the quality of services 
provided to the users. In the knowledge 
creation subsystem, the main compo-
nents are the text and data mining tools 
and the WebCrawler. The text and data 
mining tools module is used to extract 
useful information from diverse in-
formation systems such as large data 
warehousing systems and textual infor-
mation systems that includes the Web. 
Extracted information in the form of 
knowledge nuggets is then stored in the 
knowledge depository to be used by the 
knowledge utilization subsystem. 

The WebCrawler is an intelligent 
agent used to monitor relevant infor-
mation on the Web and captures and 
stores information into the knowledge 
depository in the form of knowledge 
nuggets which are updated for accuracy 
at all the times. The knowledge deposi-
tory is a key component of the knowl-
edge management system. It stores and 
organizes information coming from 
the modules within the knowledge 
creation subsystem as well as captur-
ing the transactional logs of questions 
and answers handled by ask the expert 
module. Organizing information in a 
way that makes it easily and quickly re-
trievable is the key for any successful 
information system, since the choices 
made for the system organization in the 
knowledge depository will have a major 
impact on the performance of the whole 
knowledge management system. 

The Intelligent Broker component of 
knowledge utilization subsystem is de-
signed to facilitate collaboration and in-
teraction between the user community 
and knowledge depository as well as the 
human experts (which are identified by 
the system via the “know-who” knowl-
edge nuggets within the depository). 
With the integrated components such 

Figure 1.  integrated knowledge management platform
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If there is a match, the user will be 
provided with the answer and an ad-
ditional interaction would take place 
to determine the level of satisfaction 
the user had with the given answer. 
The user can also refine the query and 
search the knowledge depository for 
more relevant information. After the 
interaction with the search facilities, 
if the user is still not satisfied with the 
answer or there is no match to the que-
ry found in the knowledge depository, 
the system will then refer the user to a 
human expert. There are two types of 
human expert stored in the expert di-
rectory: internal experts who are part of 
the user community of the system and 
their answers to other users’ queries 
are captured directly and made avail-
able in the knowledge depository for 
future use; or external experts who are 
not part of the knowledge management 
platform and in this case other means 
of communications such as email or 
chat room is used. As the email or chat 
gateway can be configured as part of 
the inquiry system, the communica-
tion with the external expert and the 
user can also be captured and made 
available in the knowledge depository 
for future use. In the case where the re-

as ask the expert, knowledge portal, 
problem profiling, and personalization, 
the knowledge utilization subsystem 
provides users with access to the most 
relevant information via the knowledge 
depository and/or direct contact to hu-
man experts. It will also provide direct 
access to the knowledge depository via 
the ad-hoc keyword searches. 

Knowledge Discovery and Re-Use
One of the ways to minimize knowledge 
loss is to enhance knowledge capture 
and re-use within the organization. 
Knowledge loss within the organization 
could happen as a result of many inter-
nal and external factors. Some of these 
factors include retirements, resigna-
tions, and restructuring or even out-
sourcing activities.11 The challenge in 
minimizing knowledge loss is the abil-
ity to identify the knowledge sources 
and then take the necessary measures 
to ensure knowledge retention and 
utilization. Unlike information, where 
information systems can be used to 
collect process and store information, 
most knowledge resides in the minds 
of people and therefore it is necessary 
to involve these people in the process. 
This means that we acknowledge the 

fact that certain types of knowledge 
are not codifiable and the best way to 
tap into that type of knowledge is to 
create a knowledge management en-
vironment by which these sources of 
valuable knowledge are identified and 
made available as and when the knowl-
edge is needed. 

The inquiry platform is an integrat-
ed environment by which the users in-
teract with different types of knowledge 
including the human sources in the 
form of domain experts. Since the cost 
associated with eliciting knowledge 
from the experts is much higher than 
finding it in structured databases or on 
the Web,12 the inquiry system has to be 
designed in away that users are directed 
to the human expert as a last resort, and 
in the event the information retrieved 
from the knowledge depository is not 
satisfactory and/or does not answer the 
user’s queries. Figure 2 shows the work-
flow for posing a query or an unstruc-
tured question to the system. When the 
user submits a new query, the inquiry 
system first tries to determine if the new 
query matches any of the previously 
processed queries and/or the questions 
answered by the subject experts in the 
knowledge depository.

Figure 2. Workflow for posing a query or an unstructured question to the system
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quired knowledge cannot be codified 
and a human interaction is required, 
the inquiry system has to facilitate that 
process by linking the user to the most 
credible human expert. The commu-
nication between the user and human 
experts and retaining that knowledge 
will not only minimize knowledge loss 
but also reduce the cost associated 
with people asking the same question 
again and again, especially when that 
information can easily be captured and 
stored in the knowledge depository. 

In order to have access to all possible 
knowledge sources, a holistic knowl-
edge management system should not 
only facilitate the management of tradi-
tional knowledge nuggets created from 
readily available data and information 
sources using manual or automated 
means, but also manage the details 
about the subject experts such as the 
areas of expertise, contact details, con-
tact preferences and time of availability. 
This directory can be thought of a sort of 
“yellow pages” that maintains subject 
experts and their knowledge profiles 
from which the tacit knowledge can be 
obtained on an “as needed” basis and 
interaction logs can be codified. 

Conclusion
Given the increased emphasis on knowl-
edge management practices fuelled 
largely by the desire of many organiza-
tions to eliminate (or to minimize) the 
knowledge loss, there is a pressing need 
to go beyond the simple piecemeal infor-
mation processing activities and focus 
on a holistic knowledge management 
process that enhances knowledge cap-
ture and re-use in an integrated plat-
form. Designing a collaborative and 
interactive knowledge management 
platform requires a good understand-
ing of the complexity associated with the 
capture and utilization of different types 
of knowledge and in particular the chal-
lenges associated with tacit knowledge. 
The conceptual architecture presented 
in this paper recognizes that complexity 
and provides a practical approach to the 
tacit knowledge capture and transfer. The 
ability to record and retain the output of 
human interaction and provide that as a 
knowledge source for future use not only 
helps to improve knowledge capture and 
re-use but also reduces the cost associ-
ated with people seeking answers to the 
same or similar questions over time.
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