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Introduction

Knowledge is the most valuable asset for any omgdion. A company can be competitive
only if its knowledge is conveniently preserved arsgd in an efficient way. In the last ten years,
knowledge management (KM) has developed from sangethinclear into a substantial body of
modern organizations, including the managemenhteflectual and social capital, the promotion
of innovation and support for new forms of colladtore working. Not all information is valuable.
Therefore, it's up to individual companies to deliee what information qualifies as intellectual
and knowledge-based assets.



1. What is Knowledge

Knowledge is the ability to convert data and infation in effective actions KM is hard to
define precisely and simply [Levinson, 2006].

Knowledge may be accessed at three stages [Wikipeali07]: before, during, or after
knowledge-related activities.

For example, individuals undertaking a new projémt an organization might access
information resources to learn best practices asdons learned for similar projects undertaken
previously, access relevant information again duthe project implementation to seek advice on
issues encountered, and access relevant informafierwards for advice on after-project actions
and review activities. Knowledge management piiacitrs offer systems, repositories, and
corporate processes to encourage and formalize Hadtwities.

Similarly, knowledge may be captured and recordefibrie the project implementation, for
example as the project team learns lessons dunmgnitial project analysis. Similarly, lessons
learned during the project operation may be reahrded after-action reviews may lead to further
insights and lessons being recorded for futuresscce

Different organizations have tried various knowledoppture incentives, including making
content submission mandatory and incorporating résvanto performance measurement plans.
There is controversy over whether incentives warkat in this field and no firm consensus has
emerged.



2. What is Knowledge Management

KM is hard to define precisely and simply. WikipedWikipedia, 2007] says that KM is a
management theory, that seeks to understand thenvafich knowledge is created, used and
shared within organizations. Much clearer defimtie given by Gene Bellinger [Bellinger, 2004]
— KM is the capture, retention, and reuse of thenflation for imparting an understanding of how
all these pieces fit together and how to conveyntheaningfully to some other person.

KM process is circular and unending [Allee, 200%rticipants in the KM process may enter it
at any point, and traverse it repeatedly. Each goaye often presents decision-making
opportunities, passive and active, and the categdnelp identify a knowledge domain. The
categories are:

— Asset utilization,

— Knowledge evaluation,

- Knowledge improvement,

— Knowledge accumulation,

— Knowledge generation,

- Knowledge sharing,

— Knowledge protection.

2.1. Objective of knowledge management

An objective of mainstream knowledge managemei isnsure that thaght information is
delivered to theight person just in time, in order to take the mostrappate decision (Figure 1).
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Figure 1 — Objective of KM

In that sense, knowledge management is not inezfaat managing knowledge, but to relate
knowledge and its usage. More recent developmemis lfocused on managing networks (the
flow of knowledge rather than knowledge itself) ararative forms of knowledge exchange.



2.2. Knowledge management: a cross-disciplinary doam

Knowledge management draws from a wide range oftigises and technologies
[Barclay&Murray, 1997] (Figure 2):

— cognitive science,

— expert systems,

— artificial intelligence and knowledge base managamnsgstems,
— computer-supported collaborative work (groupware),
- library and information science,

— technical writing,

— document management,

— decision support systems,

— semantic networks,

— relational and object databases,

— simulation,

— organizational science.

Expert systems

Cognitive science Al and KBMS

\ / Computer-supported
/ collaborative work
Library and information
Document management science

<
//
Decision support / \Bic networks

Technical writing

systems

Simulation Organizational science

Figure 2 — Technologies Used in KM

That is only the part of the list. There are maitiyeo technologies, including object-oriented
information modeling, electronic publishing techogy, the World Wide Web, and performance
support systems.
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2.3. Two models of knowledge management theory

A significant part of Knowledge Management theond gractice aligns two models: the
DIKW model and Polanyi’'s model [Wikipedia, 2007h& DIKW model places data, information,
knowledge and wisdom into an increasingly usefutapyd, where each layer adds certain
attributes over and above the previous one (Fi@uréata is the most basic level. Information
adds context. Knowledge adds how to use it, andidviisadds when to use it.

Wisdo

/ .

Figure 3 — The DIKW Model

As such, DIKW is a model that can be useful to usidading analysis and the importance and
limits of conceptual works. DIKW is meant to apply the fields of information science and
knowledge management.

Data is the basic unit of information, which inrius the basic unit of knowledge, which itself
is the basic unit of wisdom. So, there are fouelsun the understanding and decision-making
hierarchy. The whole purpose in collecting datégrimation, and knowledge is to be able to make
wise decisions.

The DIKW model assumes the following chain of actio

- Data comes in the form of raw observations and oreasents.

- Information is created by analyzing relationshipsl @onnections between the data. It is
capable of answering simple "who/what/where/wheg/whtyle questions. Information is a
message, there is an (implied) audience and a perpo

- Knowledge is created by using the information faian. Knowledge answers the question
"how". Knowledge is a local practice or relationsthat works.

- Wisdom is created through use of knowledge, throtighcommunication of knowledge
users, and through reflection. Wisdom answers tlestipns "why" and "when" as they relate to
actions. Wisdom deals with the future, as it takgdications and lagged effects into account.

Polanyi's model (Figure 4) reflects distinctionvee¢n tacit and explicit knowledge.

@anyi’s MCD
N

Explicit Tacit
knowledge knowledge
What is codified What isin our heads

Figure 4 - Polanyi's model
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The idea of Polanyi’'s model is that the formerfigei subconscious, internalized, and the
individual may or may not be aware of what he @ khows and how he or she accomplishes
particular results. At the opposite end of the sp®a is conscious or explicit knowledge —
knowledge that the individual holds explicitly aomhsciously in mental focus, and may
communicate to others.

As a general rule of thumb, explicit knowledge gstssof anything that can be documented,
archived and codified, often with the help of IT.

Much harder to grasp is the concept of tacit kndgée or the know-how contained in people's
heads. The challenge inherent with tacit knowleddmguring out how to recognize, generate,
share and manage it. While IT in the form of e-prgribupware, instant messaging and related
technologies can help facilitate the disseminatibtacit knowledge, identifying tacit knowledge
in the first place is a major hurdle for most origations.

2.4. Why do we need knowledge management

There’re some specific business factors, including:

- Marketplaces are increasingly competitive and #te of innovation is rising;

- Reductions in staffing create a need to replaaammdl knowledge with formal methods;

- Competitive pressures reduce the size of the workef that holds valuable business
knowledge;.

- The amount of time available to experience and iaedunowledge has diminished;

- Early retirements and increasing mobility of therkviorce lead to loss of knowledge;

- There is a need to manage increasing complexitynad| operating companies are trans-
national sourcing operations;

- Changes in strategic direction may result in tss lof knowledge in a specific area;

- Most of our work is information based,

- Organizations compete on the basis of knowledge;

- Products and services are increasingly complex,owimdy them with a significant
information component.



3. Knowledge Management: Past and Future

3.1. Knowledge management history

KM is a very young theory. A number of managemedrdotists have contributed to the
evolution of knowledge management [Woods, 2004]oAgithem such notables as Peter Drucker,
Paul Strassmann, and Peter Senge in the UnitegsStatucker and Strassmann have stressed the
growing importance of information and explicit kniedige as organizational resources, and Senge
has focused on the "learning organization," a caltdimension of managing knowledge. Chris
Argyris, Christoper Bartlett, and Dorothy Leonardfidn of Harvard Business School have
examined various facets of managing knowledgeadt Leonard-Barton’s well-known case study
of Chaparral Steel, a company which has had arctefée knowledge management strategy in
place since the mid-1970s, inspired the researchrdented in heWellsprings of Knowledge —
Building and Sustaining Sources of Innovatibtarvard Business School Press, 1995).

Everett Rogers’ work at Stanford in the diffusidrirmmovation and Thomas Allen’s research at
MIT in information and technology transfer, both which date from the late 1970s, have also
contributed to our understanding of how knowledgeproduced, used, and diffused within
organizations. By the mid-1980s, the importanckmafwledge (and its expression in professional
competence) as a competitive asset was apparamt,teough classical economic theory ignores
(the value of) knowledge as an asset and most magéms still lack strategies and methods for
managing it.

Recognition of the growing importance of organiaa#il knowledge was accompanied by
concern over how to deal with exponential increasethe amount of available knowledge and
increasingly complex products and processes. Thmpuater technology that contributed so
heavily to superabundance of information startethdoome part of the solution, in a variety of
domains. Doug Engelbart's Augment (for "augmentihgman intelligence"), which was
introduced in 1978, was an early hypertext/grougveplication capable of interfacing with other
applications and systems. Rob Acksyn’s and Don Mcken's Knowledge Management System
(KMS), an open distributed hypermedia tool, is &rothotable example and one that predates the
World Wide Web by a decade.

The 1980s also saw the development of systems &maging knowledge that relied on work
done in artificial intelligence and expert systengsying us such concepts as "knowledge
acquisition," "knowledge engineering," "knowledgasb systems, and computer-based ontologies.

The phrase "knowledge management” entered the olexinn earnest. To provide a
technological base for managing knowledge, a coisorof U.S. companies started the Initiative
for Managing Knowledge Assets in 1989. Knowledgenagement-related articles began
appearing in journals lik8€loan Management Revie@rganizational SciengeHarvard Business
Review and others, and the first books on organizatideaining and knowledge management
were published (for example, Sengdise Fifth Disciplineand Sakaiya’s'he Knowledge Value
Revolution).

By 1990, a number of management consulting firmsl Heegun in-house knowledge
management programs, and several well known UiBg@ean, and Japanese firms had instituted
focused knowledge management programs. Knowledgeagesnent was introduced in the
popular press in 1991, when Tom Stewart publistigdihpower" inFortune magazine. Perhaps
the most widely read work to date is Ikujiro Nonakand Hirotaka Takeuchi'$he Knowledge-
Creating Company: How Japanese Companies CreatBynamics of InnovatiofiL995).

By the mid-1990s, knowledge management initiatmese flourishing, thanks in part to the
Internet. The International Knowledge Managemenivdek (IKMN), begun in Europe in 1989,
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went online in 1994 and was soon joined by the Ug&8ed Knowledge Management Forum and
other KM-related groups and publications. The numtdifeknowledge management conferences
and seminars is growing as organizations focus anaging and leveraging explicit and tacit
knowledge resources to achieve competitive advantagl994 the IKMN published the results of
a knowledge management survey conducted among &amdpms, and the European Community
began offering funding for KM-related projects thgh the ESPRIT program in 1995.

Brief KM history is presented in Figure 5.

C @
1991: 7. Stewart —
1989: The International KM Network "Brainpower” 1995: ESPRIT
(KM was introduced in

1978: D. Engelbart -
Augment
(for "augmenting human
1995: Leonard-Barton -
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— Building and Sustaining Stanford), T. Allen (MIT
Sources of Innovation” 1970s~ :Chaparral Steel company - ( . how)kn owledg e( is )
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P. Drucker and P. Strassmann - C. Argyris, C. Bartlett and

importance of information and D. Leonard-Barton of Harvard P. Senge -
explicit knowledge as organizational Business School examined various “learning organization”
resources facets of managing knowledge

Figure 5 — History of KM

3.2. State-of-the-art

KM systemrefers to a (generally IT based) system for margagimowledge in organizations,
supporting creation, capture, storage and disseiomaf information. The idea of a KM system is
to enable employees to have ready access to thainagion's based documented of facts, sources
of information, and solutions. For example a typmaim justifying the creation of a KM system
might run something like this: an engineer couldwrthe metallurgical composition of an alloy
that reduces sound in gear systems. Sharing tfusmation organization wide can lead to more
effective engine design and it could also leadi&gas for new or improved equipment.

A KM system could be any of the following:

— Document based i.e. any technology that permittionemanagement/sharing of formatted
documents such as Lotus Notes, web, distributeabdaes etc.
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— Ontology/Taxonomy based: these are similar to danintechnologies in the sense that a
system of terminologies (i.e. ontology) are usedummarize the document e.g. Author, Subj,
Organization etc. as in DAML & other XML based oloigies

— Based on Al technologies which use a customizedesgmtation scheme to represent the
problem domain.

— Provide network maps of the organisation showirg ftow of communication between
entities and individuals

— Increasingly social computing tools are being dggibto provide a more organic approach
to creation of a KM system.

Some of the advantages claimed for KM systems are:

— Sharing of valuable organizational information.

— Can avoid re-inventing the wheel, reducing reduhdaok.

— May reduce training time for new employees

— Retention of Intellectual Property after the empleyeaves if such knowledge can be
codified.

Technologies that use KM are presented in Figure 6.

expert systems

*

knowledge bases help desks
corporate Content
intranets and Management
extranets € —— KM /
technologies

Figure 6 — KM technologies

A knowledge basés a special kind of database for knowledge mamage. It provides the
means for the computerized collection, organizatsom retrieval of knowledge. Knowledge bases
can be machine- or human-readable. Machine-readafde/ledge bases store knowledge in a
computer-readable form. Human-readable knowledgeedare designed to allow people to
retrieve and use the knowledge they contain, prlynr training purposes.

An expert systemalso known as a knowledge based system, is a wWemprogram that
contains some of the subject-specific knowledgd, @mntains the knowledge and analytical skills
of one or more human experts (Examples of expestesys: Dendral, Mycin, Prolog, Dipmeter
Advisor).

A help deskis an information and assistance resource thatbkeshoots problems with
computers and similar products. Corporations oft@vide help desk support to their customers



12

via a toll-free number, website and/or e-mail. Ehare also in-house help desks geared toward
providing the same kind of help for employees oipme schools offer classes in which they
perform similar tasks as a help desk.

Content managemerd a set of processes and technologies that sugporevolutionary life
cycle of digital information. This digital informan is often referred to as content or, to be
precise, digital content. Digital content may tdke form of text, such as documents, multimedia
files, such as audio or video files, or any othler tiype which follows a content lifecycle which
requires management.

Some benefits of KM correlate directly to bottomelisavings, while others are more difficult
to quantify. In today's information-driven econonepmpanies uncover the most opportunities —
and ultimately derive the most value — from intelieal rather than physical assets. To get the
most value from a company's intellectual assets, pthttitioners maintain that knowledge must
be shared and serve as the foundation for collébarayet better collaboration is not an end in
itself; without an overarching business context, KVmeaningless at best and harmful at worst.
Consequently, an effective KM program should hetpmpany do one or more of the following:

- Sharing of valuable organizational information;

- Can avoid re-inventing the wheel, reducing reduhdamk;

- May reduce training time for new employees;

- Retention of Intellectual Property after the empl@yeaves if such knowledge can be
codified.
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4. Ontology Engineering

4.1What is An Ontology?

The Artificial-Intelligence literature contains mardefinitions of an ontology; many of these
contradict one another. For the purposes of thidegan ontology is a formal explicit description of
concepts in a domain of discoursgagsessometimes calledonceptg), properties of each concept
describing various features and attributes of trecept §lots (sometimes calletbles or properties)),
and restrictions on slotaCets(sometimes calledble restrictions)). An ontology together with a set
of individual instancesof classes constituteskmowledge baseln reality, there is a fine line where
the ontology ends and the knowledge base begirss€$ are the focus of most ontologies. Classes
describe concepts in the domain. For example,ss dawines represents all wines. Specific wines ar
instances of this class. TB®rdeauxwine in the glass in front of you while you re&istdocument is
an instance of the class Bbrdeauxwines. A class can hawibclasseshat represent concepts that
are more specific than the superclass. For examglean divide the class of all wines into red, te’hi
and rosé wines. Alternatively, we can divide a «la$ all wines into sparkling and non-sparkling
wines.

Slots describe properties of classes and insta@tedeau Lafite Rothschild Pauillagine has a full
body; it is produced by th€hateau Lafite Rothschildinery. We have two slots describing the wine
in this example: the slot body with the value faiid the slot maker with the val@hateau Lafite
Rothschildwinery. At the class level, we can say that insgsnof the class Wine will have slots
describing their flavor, body, sugar level, the era&f the wine and so on. All instances of theslas
Wine, and its subclasBauillac, have a slot maker the value of which is an instaof the class
Winery. All instances of the class Winery havea groduces that refers to all the wines (instamdes
the class Wine and its subclasses) that the winerguces.

4.2 Why We Need An Ontology?

The basic philosophical definition and its furtrggvelopment are pointing that term ontology
stands for study of “being” [9]. But in informatioscience now ontology is a set of distinctions,
explicitly made in order to understand and view wWald. There is well-known definitions of this
milestone term [4]:Ontology defines the basic terms and relations c@mmyg the structured
vocabulary of a topic area, as well as the ruleasdombining terms and relations to define extension
to the vocabulary

An ontology defines a common vocabulary for redeers who need to share information in a
domain. It includes machine-interpretable defimfoof basic concepts in the domain and relations
among them.

Why would someone want to develop an ontology? Sointlee reasons are:

Sharing common understanding of the structure fafrination among people or software ageists
one of the more common goals in developing onte®dv]. Forexample, suppose several different
Web sites contain medical information or providedimal ecommerceservices. If these Web sites
share and publish the same underlying ontologyhetdrms they all use, then computer agents can
extract and aggregate information from thekerent sites. The agents can use this aggregated
information to answer user queries or as irgait to other applications.

Enabling reuse of domain knowledg@as one of the driving forces behind recent sungenitology
research. For example, models for many differembaaos need to represent the notion of time. This
representation includes the notions of time intisrvaoints in time, relative measures of time, and
on. If one group of researchers develops such tolagy in detail, others can simply reuse it fogith
domains. Additionally, if we need to build a largatology, we can integrate several existing
ontologies describing portions of the large domain.
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Making explicit domain assumptionaderlying an implementation makes it possiblehtange these
assumptions easily if our knowledge about the darshanges. A Hard-coding assumption about the
world in programming-language code makes thesemgstsons not only hard to find and understand
but also hard to change, in particular for someaitieout programming expertise. In addition, exglici
specifications of domain knowledge are useful fewrusers who must learn what terms in the domain
mean.

Separating the domain knowledge from the operatidmowledgeis another common use of
ontologies. We can describe a task of configuringreduct from its components according to a
required specification and implement a program ta¢s this configuration independent of the
products and components themselves [6]. We can dbgalop an ontology of PC-components and
characteristics and apply the algorithm to conkgurade-toorder PCs. We can also use the same
algorithm to configure elevators if we “feed” amehtor component ontology to it [8].

Analyzing domain knowledgs possible once a declarative specification oftdrens is available.
Formal analysis of terms is extremely valuable wheth attempting to reuse existing ontologies and
extending them [5]. Developing an ontology is atondefining a set of data and their structure for
other programs to use. Problem-solving methods, alloindependent applications, and software
agents use ontologies and knowledge bases buiit értologies as data.

This definition clarifies the ontological approachknowledge structuring while providing sufficient
freedom for open-ended, creative thinking. For egxamontological engineering can provide a clear
representation of a company’s structure, humanuress, physical assets, and products, and their
inter-relationships. Ontology as a useful structyritool may greatly enrich modeling process,
providing users of KM-systems an organizing axishédp them mentally mark their vision of the
domain knowledge.

4.3 The Survey of Development of Ontology Engineeringnd Applications

In recent years the development of ontologies—eipiormal specifications of the terms in the
domain and relations among them—has been moving fiike realm of Artificial- Intelligence
laboratories to the desktops of domain expertsologies have become common on the World-Wide
Web. The ontologies on the Web range from largenaries categorizing Web sites (such as on
Yahoo!) to categorizations of products for salefsas on eBay.com). The WWW Consortium (W3C)
is developing the Resource Description Framewotkdllanguage for encoding knowledge on Web
pages to make it understandable to electronic agearching for information. The Defense Advanced
Research Projects Agency (DARPA), in conjunctiorihwihe W3C, is dc efforts to develop the
UNSPSC ontology which provides terminology for prots and services (Www.unspsc.org)

4.4 How to Build An Ontology?

In practical terms, developing an ontology includes

-defining classes in the ontology,

-arranging the classes in a taxonomic (subclass+daps) hierarchy,

-defining slots and describing allowed values fastslots,

filling in the values for slots for instances.

Generally, there is Bour-step Algorithnto create ontology [2]:

Stepl. Goals, strategy and boundary identificationidentifying the purpose of the ontology, frame
work of the system and the needs fordbenain knowledge acquisition

Step2. Glossary development or meta-concept identhtion: This time consuming step is
devoted to gathering all the information relevanthe described domain after the data analyzing and
summarizing.

Step3. Laddering and estimating, including categoration and specification: Defining the main
levels of abstraction, create the relationship praperties of each node, ensure the veracity and
integrity of architecture of solving process.
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Step4. Refinement:Updating the visual structure by excluding anyessiveness, synonymy, and
contradictions. The main goal of the final steprysto create a refined ontology.

Harmony: To achieve harmony, we attempt to follow some ppies to achieve the goal:

-Conceptual balance:A well-balanced ontological hierarchy equates &irang and comprehensible
representation of the domain’s knowledge. lll-bakthontology design shows that long branches are
over-detailed, while shorter ones are under-ingagtid.

-Clarity: In addition to the principle of harmony, it is ionant to pay attention to clarity when
building a comprehensible ontology. Clarity maypoevided through a number of concepts, and types
of the relationships among the concepts.
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5. Ontology-based Knowledge Portal

5.1Why We Develop An Ontology-based Knowledge Portal?

Today, knowledge portals make an important contidiouto enabling enterprise knowledge
management by providing users with a consolidgbedsonalized user interface that allows e-client
access to various types of (structured and unsire} information. Various technologies are used to
designing and implementing to achieve this goahaditionally, we use content-based approach to
construct the web portal, which allows combininffedtent portal components side by side in a single
portal webpage.

However, like other information system existingdgda major challenge of it is to provide right
information at right time. Navigation through magsinformation represented on the web is still not
expedient and effective, as well as the developraadtmaintenance. People always waste plenty of
time for searching exact information or knowledgeyt want. The same situation is to the designer,
who is weighed down with construction of architeetof web pages in different areas or domain that
have not any distinct relationship or logical links

The emergingontology-based approachwhich serves as a semantic backbone for knowledge
modeling, accessing and representing can be usitng up these short comings and desire [3]. As
its one of application branches, the ontology-baseth service, which is considered to be next
generation web technology or web 3.0 by W3C, han lexploited and put into practice in recent ten
years. For KPs, ontology can be regarded as thesifiation of knowledge, that is to say, ontology
defines shared vocabulary for facilitating knowledmpmmunication, storing, searching and sharing in
knowledge management systems, which helps peopléndo their exactly answers through the
navigation of the internet or database, and simptié construction of data warehouse by only change
the value or property of the object.

5.2Logical Architecture

In this architecture (see Figl), a knowledge woikegracts with a knowledge portal to access the
content of the KP, which is maintained in a documease and organized using ontologies in
information spaces. The interaction is recordedaimsage log. This usage information and the
information about changes in the document base eapdoited to recommend changes to the
ontologies, thus closing the loop with the knowle@ggineer.

Knolwdgde
Engineer

Knowledge
Portal

T o T
- \\ Information Space
I:/-&T' b *‘\\I | Ontologies
-
. ____ Content Base
Reconstruction r_——_:-’] insert =
L Sy delete

4 —
Data-Driven Data-Driven
Discovery Discovery
Univeristy Environment )

Figure 1. Logical architecture
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5.3 Practical Architecture

n practical architecture, the KP mainly distindués three layers (see Fig2):

Information Access Layer. It is an interface to tisers, which can perform the interaction and
assessment with the end-users.

Information Processing Layer. Based on the evalnatf the grounding technologies layer, this
section exposes the evaluation criteria requiredafdunctional analysis of the information
processing features of a semantic web portal.

Grounding Technologies Layer. System technologyjgemented for evaluation for semantic
KP by using data management and system mainterianbeology [4]. By using ontologies,
which is central component used to structure amthdtize the information into knowledge,
semantic web technology is utilized to publish ¢ojees onto the web.

Informatlon Access
Usability
Assessment of Web Technology

*

Information Processing

collaboration features (synchronous, asynchronous)

information item workflow

Creation Publication Organization Access Maintenance

A A
|
Semantic Web Technologies (Ontologies, Semantic Web Services)
A
|
System Technologies (Data Manag , Sy Mail ce)

Grounding Technologles

Figure 2. Practical Architecture
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Perspectives

Technology will clearly become more helpful in degl with information overload. The
current capability of machine intelligence is sutttat, for the great majority of business
applications, human knowledge will continue to bealuable resource for the foreseeable future,
and technology to help to leverage it will be iragiagly valuable and capable.

The major problems that occur in KM usually resadtause companies ignore the people and
cultural issues. In an environment where an indiald knowledge is valued and rewarded,
establishing a culture that recognizes tacit kndgéeand encourages employees to share it is
critical. The need to sell the KM concept to empley shouldn't be underestimated; after all, in
many cases employees are being asked to surrdr@iekhowledge and experience — the very
traits that make them valuable as individuals.
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Conclusion

KM is rooted in many disciplines including businegzonomics, education, information
management, psychology, and sociology among otli¢iesse areas have developed perspectives
on the workings of individual and systemic knowledlyot all information is valuable. Therefore,
it's up to individual companies to determine whatoimation qualifies as intellectual and
knowledge-based assets.
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