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ABSTRACT

This paper investigates the design of organizational
memory (OM) which is targeted for knowledge management
(KM) support tailored for collaboration among academic staff
and students in a university environment. Specifically, we de-
scribe our KM initiatives to support organizational learning in
terms of the knowledge processes evolving over selected knowl-
edge domains for training and research purpose. The paper also
depicts our ideas on knowledge items regarding their meta-mod-
eling, indexing, and ontological aspects. The overall design of
our OM is then discussed in terms of its context for knowledge
work. The paper concludes by re-iterating the challenges in
knowledge sharing and depositing into the OM for its continu-
ous growth and utilization.

1 INTRODUCTION

In the emerging knowledge economy, the recognition that
knowledge is one of the organization’s key assets, has fueled
interest in researching into the various activities of knowledge
management (KM): identification, collection, adaptation, pres-
ervation, application and sharing of the organization’s knowl-
edge [11, 27]. A university can be considered as a knowledge
organization whose valuable assets come from her teams of
knowledge workers, who have a strong formal education, have
learned how to learn, and have a habit of continuing to learn
throughout their lifetime. Yet, intellectual assets belong inher-
ently to people, and are the organization's assets only through
their application and reuse [6]. These are good reasons to cap-
turing the intellectual knowledge of people, however implicit it
may be, and making it explicit within an organization whose
competitive advantage comes from having and effectively using
knowledge. We believe that an organizational memory (OM) is
afacility that could extend and amplify this knowledge asset by
capturing, organizing, disseminating and reusing the knowledge
created by our knowledge workers. It can be shared among in-
dividuals working alone, by teams needing a project memory,
and by the organization as a whole for long-term and short-term
goals. This paper investigates the design of such an OM together
with the KM support necessitated by organizational learning (col-
laboration) [2, 12, 17] among knowledge workers in an elec-
tronic university environment we call VU, representing our Vir-
tual University model.

2 THE CURRENT STATUSOF KNOWLEDGE
MANAGEMENT

According to O’'Leary [19, 20], KM entails managing
knowledge resources in order to facilitate access and reuse of
knowledge, typically by using advanced information technolo-

gies (IT). It attempts to address such issues as: capitalizing on
individual know-how in a collective knowledge; improving new-
comer learning and integration; disseminating best practices; im-
proving organizational work processes and productivity [11].
Essentially, knowledge is often classified according to some pre-
specified (but evolving) categoriesinto structured and semi-struc-
tured data and knowledge bases. Typically, KM systems repre-
sent knowledge in both human-readable and machine-readable
forms. The former is accessed using browsers, whereas the lat-
ter is often designed as an expert system’s knowledge base to
support decision-making. Meanwhile, ontology specifications are
generally endemic to KM systems because they refer to taxono-
mies of the tasks that define the knowledge for the systems [5,
25]. Specifically, ontologies define the shared vocabulary used
in the KM system to facilitate communication, search, storage,
and representation of knowledge. According to Conklin [6], there
are generally two types of organizational knowledge: formal and
informal. Formal knowledge refers to the stuff of books, manu-
als, documents, and training courses. It is the primary work prod-
uct of the knowledge worker, captured easily by the organiza-
tion. And informal knowledge is the knowledge created and used
in the process of creating the formal results. It includes ideas,
facts, assumptions, meanings, questions, decisions, guesses, sto-
ries, and points of view. It is as important in the work of the
knowledge worker as formal knowledge is, but is more ephem-
eral and transitory. Thus, it is hard to capture and to keep, espe-
cialy in the artifact-oriented culture of our work environment,
where we tend to value results — the output of the work process
— far above the process itself. As knowledge employees turn
over in today’s job market, organizations are likely to lose ac-
cess to large quantities of critical knowledge. The question is
how we can create an OM-based system that will capture orga-
nization-wide knowledge (formal and informal) and make it
widely available to all its members.

3 THE VISION OF ORGANIZATIONAL MEMROY
We envision that an OM’s major function is to enhance
the organization’s competitiveness by improving the way it man-
ages its knowledge. It is the core of a learning organization,
supporting sharing and reuse of individual and organizational
knowledge and lessons learned. It is supported by intelligent
KM services actively providing any user working on a knowl-
edge-intensive task with the information required for fulfilling
the task. Such information is largely based on the organization’s
formal knowledge, captured through explication of informal
knowledge within the organization, and is supported by such IT
tools as expert systems, issue-based information systems (IBIS),
best-practice databases, and lessons-learned archives. This per-
spective of the OM emphasizing the support of the human user
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by providing, maintaining, and distributing relevant information
and knowledge, is not centered around the idea of a passive
information system or an autonomous problem-solver, but an
intelligent assistant to the user [1, 3, 22]. Actualy, this intelli-
gent assistant view of OM corresponds well with the shift of
focusin Al. While an important Al goal has been to build know!-
edge-based systemsthat solve challenging problemson their own,
an intelligent assistant system cooperates with a human user in
contributing to a possible solution by performing what might be
done, but letting the user decide, thus distinguishing workload
versus decision competence. This combination of the assistant
system and the user should improve both problem-solving capa-
bilities and user acceptance. According to Brooks [4], this vi-
sion of OM is often characterized as IA, denoting intelligence
amplification, which carries the connotation that a machine and
amind is superior to a mind-imitating machine (conventional Al
approach) working by itself in problem-solving.

4 THE OM SCENARIO FOR KM SUPPORT

One of our VU’s learning experiences is to enable knowl-
edge development and transfer among teachers and students in
an interactive and collaborative atmosphere. Students actively
participate in generating, accessing, and organizing the required
information. They construct knowledge by formulating their ideas
into words and then develop these ideas as they react to other
students' or teachers' responses to their formulations. Knowl-
edge construction can then be considered as the process of pro-
gressive problem solving, which encourages students to be in-
novative, create intellectual property, and develop and acquire
expertise. To achieve these knowledge tasks, our academic staffs
need considerable skill and knowledge to deal with the acquisi-
tion, creation, packaging, and application of emergent knowl-
edge. An OM could help users perform these knowledge tasks
through knowledge sharing across academic domains. It is about
leveraging the expertise of people and making the most effec-
tive use of the intellectual capital of an organization [24]. Typi-
cally, when a knowledge worker (professor or student) recog-
nizes an information need within the actual flow of work, aquery
to the OM must be derived. This query is generated as specifi-
caly as possible according to the actual work context. On the
other hand, the OM can also store new information created within
a given working scenario in a contextually enriched form such
that subsequent retrieval processes might compare the query
context with the creation context for relevance estimation.
Thereby, knowledge sharing among organization members must
be supported by the ability to search for information based on
different contextual criteria, to find linkages between different
types of information, and to relate information with people. These
represent some of the key aspects of KM support to be addressed
when building an OM system to realize context-sensitive know!-
edge supply.

5 THE OM REQUIREMENTSFOR
ORGANIZATIONAL LEARNING

In the literature on knowledge management [18, 27, 28,
29], four basic knowledge processes are identified, with OM
concerns: @) Developing knowledge (development). Organiza-
tions survive by the continuous development of new knowledge
based on creative ideas, the analysis of failures, daily experi-
ences and work in research and development (R&D). OM can
support these processes by tracking failures and successes; b)
Securing knowledge (storage). Individual knowledge must be
made accessible to others in the organization at the right time
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and place. Knowledge stored in the OM is meant to be persis-
tent and if indexed properly, can be retrieved easily; c) Distrib-
uting knowledge (distribution). Knowledge must be actively dis-
tributed to those who need it, with the shortest turn-around time
to enhance organizational competitiveness. OM needs a facility
to determine who should be informed about a particular piece of
new knowledge; d) Combining knowledge (combination). An
organization can perform at its best if al available knowledge
can be combined in its new products and services. OM may
facilitate this combination by making it easier to access knowl-
edge developed in different parts of the organization. To under-
stand how these processes are inter-related, we consider a sce-
nario of organizational learning among knowledge workers. They
often test their learning by applying the new knowledge them-
selves. Then they will communicate the results to their fellow
workers. If the lesson learned is truly effective, they will put it
down in their manuals that become part of the knowledge records
of the organization.

When implementing an OM for organizational learning,
we consider the following modes of learning: 1) individual, 2)
group, and 3) repository. Individua learning is characterized by
knowledge being developed, and possibly the result of combin-
ing an insight with know-how from other sources in the organi-
zation, but it is often not distributed and is not secured for reuse.
Group learning is centered about the concept of communication
in two possible modes: supply-driven, or demand-driven. The
former is characterized by an individual who has found away to
improve the work process and communicates this to one’s co-
workers. The latter refers to a worker who has recognized a
problem in the current process and asks fellow workers whether
they have a solution for this problem. In each case, knowledge
is developed, distributed, and possibly combined with knowl-
edge from other parts of the organization, but it is seldom se-
cured. In repository learning, the communication element is re-
placed by collection, storage and retrieval of knowledge items.
Namely, it is typified by storing lessons learned in some infor-
mation repository so that they can be retrieved and used when
needed. Overall, in repository learning, knowledge is devel oped,
secured, distributed, and is possibly the result of knowledge com-
bination.

It is convinced that the requirements of an OM implemen-
tation should be formulated in terms of the above KM processes.
Namely, an OM should facilitate individual workers to access
the knowledge required by combination, to submit a lesson
learned, and to decide which of the co-workers would be inter-
ested in a lesson learned. Also, there should be criteria to deter-
mine if something is a lesson learned, how it should be formu-
|lated and where it should be stored, and how to distribute some
newly asserted knowledge piece to the workers in need. The
perceived technical issues, nevertheless, could include the fol-
lowing: How are we to organize and index the OM to enhance
its diffusion? How to retrieve relevant elements of the OM to
answer a user’s request or proactively push relevant elements
towards users? How to adapt the answer to users, in particular to
their tasks, according to the knowledge contexts? These prob-
lems are largely related to information retrieval, and they are
bound to the OM framework for knowledge distribution, whose
goal is to improve organizational learning, with the aid of some
organizational KM support.

6 DESCRIBING OM’SKNOWLEDGE ITEMS
In developing the mechanism to secure organizational
knowledge, our experimental OM has chosen the CommonKADS
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organization model proposed by de Hoog et a [8, 9, 26], where
knowledge items are modeled as objects with a number of at-
tributes commonly classified into three groups as shown in the

followingtable.
General Name:
Rol e description: The Role the knowledge is associtated with
Activity: The related organizational task(s)
Domain(s): Reference to organizational areas/objects/processes
Content Generic task type: | From the CommonKADS library tree

Nature: Heuristic, formal, uncertain ...

Products/services: Marketable products of the organization

Functions: Organizationa functionsinvolved
Availability Time: When available

Location: Where available

Form: Paper, electronic, mind, collective

Table 1: Knowledge items as used in the CommonKADS
organization model

Activities. This attribute refers to the organizational activities
to which the knowledge item is related. Every organization
should have an explicit model of the activities that are per-
formed as part of the work processes. The names of these
activities can then be used as values on this attribute.
Domains. This attribute is related to the subject of the knowl-
edge item. To use this attribute, organizations should have an
inventory of relevant knowledge domains. This inventory is
a meta-description of the types of knowledge that exist in
the organization. And it is specifically developed according
to the contexts of knowledge work in the individua organi-
zation.

Form. This attribute concerns the physical representation of
a particular piece of knowledge. De Hoog et al. identify four
possible values for this attribute: paper, electronic, mind and
collective, where the last one is actually referring to the avail-
ability issue instead of the physical form. Overall, the num-
ber of possihilities should be sufficient to allow an organiza-
tion to specify the different forms in which knowledge is
available physically.

Type. This attribute specifies the type of document relating
the knowledge item. Possible values include concepts such
as protocol, procedure, guideline, handbook, manual, best/
worst practice, progress report, white paper, evaluation re-
port, and many others. Such values are assumed to be reus-
able across a wide range of organizations, even though indi-
vidual organizationsmay choose to use only a limited subset.
Products/Services. These attributesrel ate the knowledge items
to the products and services of an organization. These at-
tributes enable the OM to improve communication with the
knowledge workers and outside clients. The possible values
are often organization-specific, and should be obtained with
no particular difficulties.

Time and location. These attributes are relevant for knowl-
edge items, which have “mind” as value on the form attribute.
Since certain knowledge is only available in a personal form,
the OM should make it easy to find out how and where this
particular person can be contacted. Actualy, the OM should
contain knowledge profiles of all the workers in the organi-
zation. These profiles should be formulated using the same
attributes and attribute values as used for knowledge items.
More specifically, such profiles, usually under the control of
knowledge workers, should carry knowledge items that are
about the activities, domains, and products/services, which
are directly related to their current knowledge work.

7 INDEXING OM’SKNOWLEDGEITEMS
Inimplementing theindexing mechanism for knowledgeitems
inour OM, we have considered theinstallation of three basic types
of navigation mechanisms for searching flexibility. They include
hierarchical search, attribute search and content search. The first
method organizesknowledgeitemsin afixed hierarchical structure.
An exampleof thissearchisillustrated by following hyperlinks on
the Web documents. The second method searches the OM by
specifying valuesfor attributes, and knowledge items are returned
which have the specified values on the attributes. Database engines
typically usethistype of searching. Thethird method entailsusers
entering arbitrary search termsrelated to the topic of interest. The
search simply returns all the knowledge items in which the terms
occur. An example is the crawler of most search engines on the
World Wide Web. Basically, content search could be considered as
the most flexible method; however, itsability to find the appropri-
ate documents depends heavily on the capacity of the user to
formulate suitable search terms. And it isconfined to textual knowl-
edge items, the amount of structure in the OM, and the number of
possibly relevant knowledge items. And attribute search is the
second most flexible method because indexing through hierar-
chical structure can be considered as a compiled form of at-
tribute indexing where the order in which the attributes are speci-
fied is preset. But it still requires a pre-defined set of attributes.

8 CONCEIVING OM’SONTOLOGIES

Two types of ontologies that have been useful to our OM
development are domain ontologies and enterprise ontologies
for describing an organizational model. Examples of enterprise
ontologies include the Enterprise Ontology [15] proposed by
the University of Edinburgh’s Artificial Intelligence Applications
Institute (AlAl), and the TOVE (Toronto Virtual Enterprise)
ontologies [16], proposed by the University of Toronto. The
former has five sections: activity, organization, strategy, time
and marketing. The latter comprises five core ontologies: activ-
ity, organization, product, resource, and service. These ontolo-
gies characterize knowledge items on a global level for organi-
zational modeling. And they have been used to standardize the
allowed values for some of the attributes of knowledge itemsin
our OM. Asfor the domain ontologies, sincethey could belargely
different for different knowledge domains, they have to be de-
rived separately. Our job is to identify the vocabulary and thus
the underlying conceptualizations of the kinds of objects and
relations that can exist in the domain. In most cases, the emerg-
ing ontologies [10] have the form of networks of categories of
concepts, with an explicit representation of hierarchy among
them. In developing our domain ontology, we have concentrated
on representing the vocabulary of the problem domain, differ-
ent kinds of relationships between its concepts, concept proper-
ties, constraints, and rules for extending the vocabulary. To help
modeling the specific domain, we have also borrowed the fol-
lowing concepts from object-oriented analysis and design [5]:
There are objects in the world. Objects have properties or at-
tributes that can take values. Objects can exist in various rela-
tions with one another. Properties and relations can change over
time. There are events that can occur at different time instants.
There are processes in which objects participate and that occur
over time. The world and its objects can be in different states.
Events can cause other events or states as effects. And objects
can have parts.



9 CHARACTERIZING OM-BASED KNOWLEDGE
WORK

According to Spek and Spijkervet [23], organizationa knowl-
edge can be characterized by knowing which information isneeded
(know what); knowing how information must be processed (know
how); knowing why information is needed (know why); knowing
whereinformation can be found to achieve a specific result (know
where); and knowing when which information is needed (know
when). Individual knowledge workers construct and re-construct
organizational knowledge through sharing with their colleagues.
Theseinclude[11]: human knowledge sources, whose knowledge
must be made explicit so that others can access through the OM;
knowledge engineers, who acquire and model knowledge; knowl-
edge watchers, who gather, filter, analyze, and distribute knowl-
edge elements from the external world; OM developers, who con-
cretely build, organize, annotate, maintain, and evolve the OM; a
team of validating experts, who validate the knowledge elements
before their insertion in the OM; OM users, who can easily access
and reuse memory elements; and OM managers, who supervisethe
OM project. Meanwhile, the OM context for our VU could further
berefined for different faculties, departments, programs, courses,
groups, or communities, gathered by acommon interest of organi-
zationa learning.

10 CONCLUSION

This paper sketches our preliminary effort to design an
OM to secure organizational knowledge that is shared among
organizational members. Although organizational knowledge is
created viaindividual knowledge, compl ete organizational knowl-
edge is achieved only when individuals keep modifying their
knowledge through interactions with other members[2, 17]. This
is the process through which organizations continually refresh
and update their intellectual capital. Organization members act
as learning agents, responding to changes in the internal and
external environments of the organization. More importantly,
the agents' discoveries, inventions, and evaluations are shared
through the organizational shared memory. We are convinced
that implementing the VU’s OM is an important effort to realize
our university’s shared memory. And the recent popularity of
the Web has provided a tremendous opportunity to expedite the
dispersement of various creation/diffusion infrastructures [7, 13,
14, 21], particularly those of developing global collaborative KM
platforms. It isbelieved that awell-devised OM with user-friendly
KM services enhances the probability of seamless knowledge
acquisition, sharing, and integration among organization mem-
bers. The challenge that organizations now face is how to de-
sign KM services to turn the scattered, diverse knowledge of
their knowledge workers into well-structured knowledge assets
ready for deposit and reuse in their OMs.
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