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Méthodes et Outils pour
la Capitalisation des
Connaissances d’'une

Entreprise

Résumé :Ce rapport présente une synthése des méthodes, techniques et outils per-
visant a la capitalisation des connaissances d’entreprise, cette présentation étant
faite du point de vue d’'un concepteur de mémoire d’entreprise. En particalier
analysons les problémes et les solutions relatifs aux étapastsgi: détection des
besoins en mémoire d’entreprise, construction de la mémoire d’entrepfisgpdif

(en particulier en utilisant les technologies de I'Internet), utilisatioaluétion et
éwlution de la mémoire d’entreprise.

Mots-clé : mémoire d’entreprise, mémoire technique, capitalisation des connaissan-
ces.
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1 INTRODUCTION

1.1 Corporate Memory: Definitions

The objecties of knavledge management (KM) in anganization are
to promote knwledge gravth, knavledge communication and kwéedge
preseration in the aganization (Steels, 1993). It entails managingwdno
edge resources in order ticilitate access and reuse of wiedge (O’Leary
1998a). Knavledge management is ary comple& problem and can be tack-
led from se&eral viavpoints: socio-aganizational, financial and economical,
technical, human, anddal (Barthés, 1996).

There is an increasing industrial interest in the capitalization aflkno
edge (i.e. both theoretical kntedge and practical kmehow) of groups of
people in an @anization, such groups being possibly dispersed geographical-
ly. In (Van Heijst, \&n der Spek, and Kruiziag 1996)corpoate memory»
is defined as amexplicit, disembodied, psistent epresentation of knowl-
edege and information in an ganization» For example, it may include
knowledge on products, production processes, clients, ehag<stratgies,
financial results, plans and strgitsal goals, etc. (Nagendra Prasad and Plaza,
1996) define corporate memory ake«collective data and knowlesige-
sources of a companycluding project gperiences, problem solvingeer-
tise, design rationale, etc»: it may include databases, electronic documents,
reports, product requirements, design rationale, etcuilditg relies on the
«will to preservein order to euse them later or the mosipidly, reasonings,
behavious, knowledg even in their contdictions and with all their variety»
(Pomian, 1996). Knweledge capitalization is the process whichwafido re-
use, in a releant way, the knavledge of a gien domain, pngously stored and
modelled, in order to performweasks (Simon, 1996). The purpose iglw
cate and mad visible the enterprise knowlezldpe able to &ep it, access it
and actualize it, know how to filite it and better use it, put it in syggmand
valorize it»(Grundstein, 1995).

Several kinds of knwledge can be found in a compasxplicit or tacit
knowledg (Nonaka, 1991). Therefore, inyaoperation of kneledge capital-
ization, it is important to identify crucial kmtedge to be capitalized (Grund-
stein and Barthes, 1996). It has an influence on the kind of CM needed by the
enterprise. This CM should help to support thegragon of resources and
know-how in the enterprise and the cooperation bBgaive communication
and actte documentation (Durstgtz, 1994). As often emphasized, a CM
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should provide «the right knowledg or information to the right pson at the
right time and at the right 1eel».

Asnoticed in (Nonaka, 1991; Van Engers, Mathies, Leget and Dekker,
1995), the knowledge chain consists of seven links: listing the existing knowl-
edge, determining the required knowledge, devel oping new knowledge, allo-
cating new and existing knowledge, applying knowledge, maintaining know!-
edge, disposing of knowledge. In this paper, we adopt the definition proposed
by (Van Heijst, Van der Spek, and Kruizinga, 1996), and we extend it slightly
by considering a CM as an «explicit, disembodied, psistent epresentation
of knowledg and information in an ganization, in oder to facilitate its ac-
cess andeuse by adequate memberf the oganization for their tasks¥e
propose to consider the building of the CM as relying on the following steps
(summed up in Figure 1, inspired of (Dieng et al, 1998)):

1. Detection of needs in corpatie memory
2. Construction of the corpate memory
3. Diffusion of the corp@te memory

4. Use of the corp@te memory

5. Evaluation of the corp@te memory

6. Maintenance andwlution of the corpate memory
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Enterprise Models Information retrigal
Business process reengineering Knowledge Sergrs  Groupware
Detect . N '
> Build » Distribute » Use » Evaluate —» Make evolve
needs
Sources Nature Techniques
Persons Paperbased documents Knowledge engineering techniques
Notes, reports, vs electronic documents Case-based reasoning
manuals, guides, Formal knavledge Agents
_ vs informal knevledge
drawings Cooperatie creation
Knowledge base L
Documents Distributed memory
Case base Linguistic analysis
Databases Hypertedts
- Methods |

Fig.1: Corporate Memory Management

For each step, we will analyse some methodological or technical pro-
posals diered by researchers. Let us notice thaesd kinds of publications
can be found: suey on KM, analysis of types of kmdedge aailable in a
compary, reports of industriabgeriments, proposal of a general architecture
for CM, thorough study of a particular technique such as somel&dge-
processing techniques stemming from artificial intelligence (Al) and used
here for solving a peculiar problem underlying computational QNdling.

The \ariety of research topics possiblyatved in CM management is illus-
trated by Figure 1. Cleatlyhis compl& problem has at leastgamizational
aspects to be tackled, and technical aspects to bedsélecording to (Kuhn

and Abeckr, 1997), computer scientists concerned by the use of Information
and Communicationéichnology for KM support tend to ignore the specific
requirements and constraints for successfuhkadge management in indus-
trial practice while specialists in KM often treat only roughly the aspects of
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computer support. Thereforajilwing a CM requires a multidisciplinary ap-
proach.

1.2 Corporate Memory Industrial Needs

An enterprise is not only a unit of production of goods or services con-
form to the &pectations of clients, in the best conditions of cost, deadline and
quality, but it is also a knwledge production unit (Grundstein, 1995). The na-
ture of the needed CM and thdoefs needed fordilding it may depend on
the size of the compgr(cf. wide-sized groups vs small-sized and medium-
sized firms). The motations can bearious: (a) towoid loss of knav-how of
a specialist after his retirememt mutation, (b) togloit the &perience ac-
quired from past projects, and tedp some lessons from past, in order to
avoid to reproduce some mists (c) to eploit the knavledge map of the
compaty for the corporate stragg: a rgular inventory of the firm kne-how
should impree the enterprise ability to react and adapt to change, (d) to im-
prove information circulation and communication in the enterprise, (e) to im-
prove learning of emplgees in the enterprise (meas old emplgees), (f) to
integrate the diierent knev-how of an oganization.

1.3 Knowledgein the Enterprise

Several typologies of knwledge in the enterprise were proposed in lit-
erature. The can be useful to determine the essentiaht@dge the compan
needs to capitalize (Durstdz, 1994). (Grundstein, 1995; Grundstein and
Barthés, 1996) distinguish on the one hakthw-how(ability to design,
build, sell and support products and services) and on the otherindinai-
ual and collective skillgability to act, adapt andvelve). The distinguish
tangible elements (data, procedures, plans, models, algorithms, documents of
analysis and synthesis) and intangible elements (abilities, professional
knacks, pwate knovledge, knwledge of companhistory and of decisional
contets...). Therefore, thyesuggest that in a capitalization operation, tangible
elements can be tak into account through KM (technical data management,
document management, configuration management), while intangible ele-
ments require kne-how formalization (acquisition and representation of
know-how and reasoning on such kmdwow). Know-how, technical &cts,
product requirements, design rationabgexience orxpertise are xamples
of knowvledge types useful for corporate memory (Dwrgite 1994).
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1.4 Typologies of Corporate Memories

The memory of an enterprise includes not only a «technical memory»
obtained by capitalization of its empgkes' knav-how but also an «@aniza-
tional memory» (or kmanagerial memory») related to the past and present or-
ganizational structures of the enterprise (human resources, management, etc.)
and «project memories» for capitalizing lessons aqergence from gien
projects (Pomian, 1996).

(Tourtier, 1995) distinguishes: (@yofession memory, composed of the
referential, documents, tools, methods used ivengprofession, (lompa-
ny memory related to aganization, actiities, products, participants (e.g. cus-
tomers, suppliers, sub-contractors), ifw)ividual memory characterized by
status, competencies, kmdow, actvities of a gven member of the enter-
prise,project memory comprising the project definition, agties, history and
results.

(Grundstein and Barthes, 1996) distinguisimpany technical knowl-
edge (i.e. used eeryday inside the compgnts kusiness units, departments,
subsidiaries by the emplees for performing their daily job) frostrategic
corporate knowledge used by the compgmmanagers.

In addition to these typologies, we add another distinction betimeen
ternal memory (corresponding to knadedge and information internal to the
enterprise) anexternal memory (corresponding to kneledge and informa-
tion useful for the companbut stemming from xernal world).

1.5 Outline of the Report

The report will succesaely analyse problems and solutions éadkto
detection of needs, construction of the CM, itfudibn, use, waluation and
maintenance. Then we will\g@ seeral kamples of dedicated methods and
we will summarize the lessons of this study

2 KNOWLEDGE MANAGEMENT

2.1 Detection of Needs of Corporate Memory

As successful information systemvepment in general, successful
CM development must be «underpinned by a clear focus on the situations of
use and the needs of users» (Thomas, 1996), i.e. on the human issues of the
development. The history of systemsvdbpment «shes repeatedly that it
IS the human issues which «near break» ng methods and tools atork»
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(Buckingham Shum, 1997). So detecting the «right» users' needs, or the
«right» CM needed, is the first task of the CM designers.

2.1.1. Problems

Detecting the «right» needs is not a simple task. CM designezddna
learn as much as possible about who users are, which taghksatkeo per-
form, in which situations, which kmdedge types theneed to memorize and
retrieve (for achiging the tasks), which tools theise, etc. So doing, CM de-
signers hee to face with problems about users, tasks, situations, etc. Exam-
ples of such problems are:

» Users' types:Who are the «right» users to considerwHim tale
account of the multiplicity of CM users? Is ibvwth consideringeery
potential user of the CM? Concerning the first question, tamgple,
managers of the LJC corporation (a French jaactdry) claimed that
the customers are important to consjdercause the«have the entire
knowledge of the product in situation» (Guérin and Mahé, 1997).

» Users' dharacteristics and behavioar Which are the «right» users'
characteristics and bekaurs to consider? Ho to «tale account of
the users' multiple and probably incommensurate perspseti
(Kurland and Barber1995)? Can we ignore such «side» users'
behaiours as «trusting» (Jones and Marsh, 1997)? Which meaningful
knowledge storing and kmndedge retriging actvities do users
perform to achiee their tasks?

» Tasks:Which are the «right» tasks or goals to considen?dcample,
Simone (1996) identified the follang goals of collectie memory in
the contet of dynamic comple situations: (a) inmeating; (b)
increasing cooperation; (c) managing tuse (d) handling xcep-
tions; (e) dealing with critical situations.

* Situations:Which are the «right» situations, or caxite to consider?
For example, dynamic compke situations (e.g., emgeng
management, trA€ control, rescue services, industrial plant control)
will imply CM requirements dierent from less dynamic situations
(cf. Weern 1996).

* Knowledge: Which is the «right» kneledge to consider? Where to
get it? What can we do if the source users (those whe & «right»
knowledge) hae been transferred, or Ve resigned, dismissed, or
retired (Guérin and Mahé, 1997)?

* Errors: Which are the important CM errors to considerwHm
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handle them? For example, Loftus (1997) reported very interesting
studies about false memories showing that «when people who witness
an event are later exposed to new and misleading information about it,
their recollections often become distorted».

CM developers have to face not only with such «first-order» problems
(i.e., problems concerning users directly), but also with «second-order» prob-
lems (i.e., problems that directly concern designers). How these «second-or-
der» problems are faced with may have great implications on the needs detec-
tion task. Examples of such problems are:

» CM project ambition: Is the project realistic? A major obstacle to the
project achievement is that developers often want «too much, too
soon» (Knapp, 1997).

* CM design perspective: |Is the goal to create a brand new CM
(design), or improving an existing one (redesign)?

» CM underlying representation: Must CM be considered as an object
or as a process (cf. Bannon and Kuutti, 1996)?

 Productivity paradox: How to cope with the productivity paradox,
«whereby the availability of more and more information has actually
resulted in reducing the production of the users» (Sorensen et al.,
1997)?

» Context paradox: How to cope with the context paradox, i.e. «the
possibility that more context will be needed to interpret whatever
contextual information has already been provided» (Buckingham
Shum, 1997)?

2.1.2. Solutions
Here are some of the solutions currently adopted to detect CM needs.
Underlying Approach: «StaleholderCentered Design»

The approach to needs detection cannot be disconnected from the ap-
proach to the overall development of the CM, or underlying approach. The
main underlying approach is the so-called User-Centered Design (UCD), or
Human-Centered Design (HCD), approach. The reason for using a UC[H]D
approach is «to ensure that the memory is defined in terms of users needs»
(Durstewitz, 1994). The related UC[H] D methods «cover requirements deter-
mination, design and implementation, and are concerned with the social as
well as technical issuesin new system development [...]. The philosophy un-
derpinning this approach isthat effective systems are created by a partnership
between developers and the users and/or stakeholders in the organisation
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which is to operate the wesystem» (Eason and Olphert, 1996). The term
«staleholdes» is worth discussing here. This term refers toyandividual

within the community where the system may be implemented who has an in-
terest or «stak> which may be &cted by the system» (Eason and Olphert,
1996); it refers to «grone who stands tagn from it [the system], and yone

who stands to lose» (Macaulap96). Stagholders include «potential users
but are not restricted to them; other glaélders may be purchasers, custom-
ers, maintainers, etc. » (Eason and Olphert, 1996). The current trend among
CM developers is to consider setholders rather than users (strictly speak-
ing). So CM design/delopment could be called SeholderCentered De-
sign/Development. As (Eason and Olphert, 1996) claimed: «Systewes-de
opment should be a partnership in whicthiedepers contribte an understand-

ing of the technical opportunities and the methods of design, and the
staleholders contribte their &pertise about the domain of application and
existing oganisational practices andveaa right to judge what is in their best
interests as the potentialpers of the future that is being constructed.»

Approachesto Requirements Analysis

Approaches to needs detection can be appropriately described in terms
of requirements analysis, because (1) getting at the users' needs is the aim of
requirements analysis (Thomas, 1996), and (2) research on CM and KM often
refers to requirements analysis (e.g., Kihn and AdetR97). «The earlier
designers of systems understand the needs and problems of their users, and
[...] the better theunderstand them then the more ablg thiél be to develop
systems which meet users' needs», according to (Macd98§), that de-
scribes four types of approaches to CSCW requirements analysis (cf. a great
amount of CSCW wrk is done in the comteof CM (Weern, 1996)):

Traditional approaches. Traditional approaches are approaches such as the
structured analysis approach, or the object-oriented approach (cf. OO Analy-
sis). In such approaches userseha passe role; thg are considered as the
sources of information and theviewvers of models desloped, and the sys-
tems analyst is considered as responsible for eliciting requirements from
users.

Participation. In the Rrticipation approach, «users asgected to contri-
bute», by assisting in analysing their problems atkwcomplete job satis-
faction questionnaires, etcarcipation is used «in situations in which
initiators of projects do not ka all the information needed to design the
change, and where usersba@onsiderable peer to resist».
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Design Team. The formation of a design team is often recommended «to
smooth the transition from requirements to design». In the design team, the
roles of the technicalkperts and the customers are clearly identifieghmi-

cal experts «contribte their skills to the creation of a system», and custo-
mers «are concerned with thenhd they will have to inhabit after the change
caused by the system».

Group Sessions. In the Group Sessions approach, people «jointly design
systems indcilitated group sessions». Macaulay's cooperagquirements
capture (Macaulayl996) is a staholdercentered approach consisting of
the following steps: (1) identify the problem; (2) formulate the team; (3)
group session l:xplore the user efronment; (4) alidate with users; (5)
group session 2: identify the scope of the proposed systengli@@te with
stalkeholders. Each group session has a number of stepgafopke, session

1 includes: (a) theusiness case, (b)omskgroups, (c) users, (d) tasks, (e)
objects, (f) interactions, (g) consolidation. Each step includes an introduc-
tion, brainstorming, prioritisation and generation of agreed descriptions
using checklists and proformas which deal with user related issues.

It is important to notice that requirements analysis is strongly related to
evaluation: if for requirements analysis the aim is «to get at users' needs», for
evaluation the aim is «to tune the system to ensikre that it really does meet
those needs» (Thomas, 1996).

Methods: Classics

Literature Review. Analysing the literature on CM is one of the classical
methods used to detect CM needs. &ample, from the Macintosh's (1997)
work on knavledge asset management, Kilhn and Abe¢k997) elicited
the folloving «major impediments to more produdy in knowledge-based
work process»: (a) Highly-paidorkers spend much of their time looking for
needed information; (b) Essential kmdnow is available only in the heads of
a few emplg/ees; (c) ¥luable information is dried in piles of documents
and data; (d) Costly errors are repeated due togdisteof pr@ious epe-
riences; (e) Delays and suboptimal product quality result fromficigumit
flow of information. These impedements can be considered as introducers to
requirements.

Interviews/Discussions. Performing intervigs or discussions is another
classical method used for identifying CM needsr Bxample, Kiihn and

Abecler (1997) had intervies with prospectie users and discussions with
IT personnel and managers to get requirementsy $hggest crucial requi-
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rements for the success of a CM information system project in an industrial
practice: (a) Collection and systemati@amization of information from
various sources; (b) Irgeation into &isting work ervironment; (c) Minimi-
zation of up-front knvledge engineering; (d) Aet presentation of relant
information; (e) Exploiting user feedback for maintenance a&obligon.

Observations/Experiments. Observing real CM practices or conducting
experiments about them, are a third classical method used to detect CM
needs. Br example, observing the Design Rationale\attiof a real indus-

trial project conducted in a desigrfioé of Aerospatiale, the French aeros-
pace compan Karsenty (1996) sheed that designers hiag to reuse a past
solution elaborated by others, often edkhemseles: «Wly did they do so

and not else?» If tlyehad no answer to this questiorperienced designers
often considered the alternagisolution thg spontaneously found as better
than the past oneVen if it the later reealed itself worse). Lessxperienced
designers often selected the past solution. These results suggest requirements
such as: a CM for Aerospatiale designers should contain justificatiogusr ar
mentation knwledge; this knwledge must be «past-solution oriented» for
experienced designers, and «present-solution oriented» fordpsgenced
designers.

Dedicated M ethods and Approaches. Some Trends

Lead User Methodology. The «lead user methodology» (Urban awah v
Hippel, 1988) prescribes to perform needs detection with «lead users». Lead
users are «users whose present strong needs will become general iata mark
place months or years in the future».

Advisibility Analysis. The CORPUS project (Grundstein and Barthés, 1996)
offers a process-centered and problem-oriented approach called Advisibility
Analysis for knavledge capitalization. The purpose is to help to determine
the nature and field of crucial kmtedge that needs to be capitalized, the
compatly members who hea this knavledge, in which form, the members
who use this knwledge, when and g and the risks in case no capitaliza-
tion operation is performed. The main steps of this approach are: (1) Deter-
mine sensitie processes essential for the conypdnnctioning; (2)
Distinguish determining problems that fragilize critical\atgs (i.e. act¥i-

ties contriluting to sensitie processes); (3) Determine crucial Wexige
necessary to satdvdetermining problems.

Enterprise Models. Some research focus on enterprise analysis and model-
ling (Fox, 1993) [http://wwwaiai.ed.ac.uk/~entprise/enterprise/] and can be
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useful during a CM constructionoFexample, the elution of the enterprise
through time, itsgerience acquired from past projects are elements interes-
ting to tale into account. An enterprise ontologhefining concepts retant

for description of an enterprise, is proposed in (Uschold, King, Moralee, and
Zorgios, 1998). Such an ontology can be used as supporkdbamge of
information and kneledge in the enterprise (Fras&®94). Oganizational
structure, processes, stigis, resources, goals, constraints anitenment

of the enterprise can thus be modelled. Intra-enterprise modelling and inter
enterprises modelling can be distinguished. (Beauchéne, Mahé and Rieu,
1996) models an enterpriseganization, using a model stemming from qua-
lity management and focusing on «custos@pplier» relationships between
the enterprise members. The interestxpi@ting an enterprise model is to
determine the weak points of the enterprise, that could possibly bevedpro
by a knavledge capitalization operation.

A distinction is often made between process-oriented and product-ori-
ented models of the enterprise. A process-oriented erethe oganization
can be inspired of research onnkflow management: forample, (Maurer
and Dellen, 1998) &rs a process modelling language for representing
knowledge upon wrk processes (e.g. «process, product and resource models,
project plans and schedules, productsetigped within projects, project trac-
es, background kndedge such as guidelinegjdiness rules, studies»).

The MNEMOS EUREKA project (see http://wwaelabsintef.no/
MNEMOS/dirhtml) aimed «to deelop a n& generation of information sys-
tems to increase the compefitly of the enterprise through a better circulation
of the corporate kndledge, a more &€ient management and support to the
human creatity processes». This project proposed an enterprise model based
on eight dimensions: document, programmeldet, contacts, ganization,
material, calendaresults (Feray et al, 1998).

Cognitive M odels. Theoretical models of evkers' cognitve functioning and

of knowledge used in wrk situations may be useful for needs detection
purposes. (Bollon, 1997) shved the interest of these models and especially
the methodological precautions yhmmduce during field obseations con-
ducted to capitalize kndedge (see also Poitou, 1997.)

Anthropotechnology. Anthropotechnology (V8ner 1997) refers to the
transfer of oganisational systems and technologies in countriemgaliffe-

rent cultures. This methodology can be applied to design within the same
country or the same gainisation, in which diérent-culture subgroups can
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be identified. From the anthropology viewpoint, culture-related requirements
need to be identified for a successful transfer.

Knowledge Networking. From the point of view of expertise sharing
between CM developers, a project which anticipates what would happen in
the future of CM development practice is CERES-GKN [http://
www.cerc.wvu.edu/ceress CERESGKN_brochure.html]. The goal of this pro-
ject is to construct «a global knowledge network to enable environmentally
sound product and process development». CERES-GKN «will identify con-
sumer and producer requirements and needs for an environment-oriented
infrastructure and product and process application». CERES-GKN «will
develop a global network of knowledge bases (both proprietary and public
domain) containing avariety of knowledge -- such as best practices, case stu-
dies, and expert advisory systems -- useful for designing products and pro-
cesses that are at once environmentally sound, technologically feasible, and
economically justifiable».

2.1.3. Conclusion

The phase of needs detection may help to determine the type of CM
needed (e.g. project memory, profession memory, organizational memory, in-
dividua memory), the potential users of the CM, and the possible modes of
exploitation useful and adapted to their work environment.

2.2 Construction of the Corporate Memory

As emphasized during KAW'96 track on «Corporate Memory and En-
terprise Modelling», a corporate memory is of course different from a knowl-
edge-based system. The techniques adopted to build a CM depend on the
available sources. human specialists, existing paper-based or el ectronic docu-
ments such as reports or technical documentation, E-mails, existing databas-
es, case libraries, dictionaries, CAD drawings... They aso depend on the na-
ture of the needed CM according to the intended users: it may consist of pa-
per-based documents making explicit the enterprise adequate members
knowledge, that had never been yet elicited and modelled (Dieng et al, 1998).
It may also be a computational memory materialized through an intelligent
documentary system, a database, knowledge base, a case-based system, a
Web-based system or a multi-agent system. We note that even though paper-
based or electronic documents can themselves represent a CM they are often
considered as afirst step in the implementation of the CM (Simon,1996).

In the next sections, we describe different approaches for the construc-
tion of aCM.
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2.2.1. Non Computational Corporate Memory

A non computational memory is made of paper-based documents on
knowledge that had never been elicited previously. The construction of such
amemory may be guided by two different aims: (a) to elaborate synthesis doc-
uments on knowledge that is not explicit in reports or technical documenta-
tion, and is more related to the know-how of the experts of the enterprise, (b)
to improve enterprise production through expert propositions on their tasksin
adesign process.

In thefirst aim, the memory is composed of knowledge described in ex-
Isting documents and interviews of experts, or elaborated from observations
of experts activities. The KADE-TECH Company proposes a method called
CYGMA (Bourne, 1997) to produce different documents that contain memo-
ry about a profession (see below section 3.1). (Simon, 1996) considers that
this kind of memory provides «a global view of the knowledge of the firm»,
and «allows experts from different sites to describe their knowledge in the
same format in order to be able, afterwards, to compare them more easily».
But in (Simon, 1996), this elaboration of synthesis documentsisafirst stepin
the construction of the computational CM that it helps to implement: it ena-
bles homogeneization of know-how in different sites of an enterprise distrib-
uted geographically.

In the second aim, the firm RENAULT proposes MEREX approach
(Corbel, 1997). This approach, guided by the Quality approach, is based on
positive and negative experience return on previous projects. The memory is
constituted by forms, where an expert can describe a solution or adecisionin
atask of design process. Those forms are validated by a system of check-list
and stored in aform management system. They are used in the product spec-
ification phase, before the artefact design.

Remark: Notice that often such paper-based documents are put later in
an electronic form, but we make a difference between simple electronic doc-
uments and an actual documentary system.

2.2.2. Document-based Cor porate Memory

A document-based CM relies on the principle that all existing docu-
ments of the firm can congtitute the CM. But those documents are not well-
indexed or they constitute a personal bibliography for each expert of the firm.
So the construction of such a CM begins by indexing al reports, synthesis
documents or references used by the different experts. It requires an interface
to manage documents (addition of documents, retrieval of documents...).
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(Poitou, 1995) considers that: «a good documentation systeenyidikely

the least gpensve and the most feasible solution to Wiedge management»

and prefers a computer assistant to documentation (i.e. to writing or reading)
rather than knwledge representation: according to him, a document is al-
ready a representation of kmedge. So the main need is assistance in prepar-
ing, storing, retriging and processing documents. The notion of corporate
knowledge collectre management system (Poitou, 1997) answers well to this
need: e.g. SG2C proposed by Poitou and DIADEME proposed by Electricité
de France (Ballay and Poitou, 1996).

In his principle for knwledge management, (Ballay997) distinguish-
es sgeral intgyration lerels of documents that may bepboited in a CM: (1)
expertise check-lists (e.g. reference bibles invemiprofession), (2) visual
documents such as photos, scanned plans, iconographic documents, (3) usual
office documents (such as technical reports, norms vardioicuments, doc-
uments digitalized by Optical Character Recognition), (4) (multimegia) h
perdocuments (e.g. guides, dossiers of technological intelligence, on-line
documentation, user manuals, digital bookssifess dossiers, etc).

2.2.3. Knowledge-based Corporate Memory

Knowledge engineering is naturally useful farilding a CM based on
elicitation and eplicit modelling of knevledge from gperts or gen for a
formal representation of kmtedge underlying a document. Thereforeese
al researchers thatvebeen wrking on &pert systems for years@ved to-
wards CM hiilding where thg could eploit their past gperiences. Hoever,
the goal of a CM bilding is less ambitious than arpert system: instead of
aiming at an automatic solution for a task (with automatic reasoning capabil-
ities), a CM rather needs to be an assistant to thesuggalying him/her with
relevant corporate informatiorubleaving him/her the responsibility of a con-
textual interpretation andvaluation of this information (ghn and Abecér,
1997). (Kuhn and Abeodr, 1997) notices that «in contrast tgert systems,
the goal of a CM is not the support of a particular taskthe bettergloi-
tation of the essential corporate resource:vkadge» lbit, havever, cites
some knwledge-based CM implemented through apest system (e.qg.
KONUS system aimed at support to crankshaft design). In (O’L&£898b),
the author describes\aal kinds of knwledge bases useful in consulting
firms: en@gement kneledge bases, proposal kmedge bases, nes knawl-
edge bases, best-practice Wedge basesxpert knavledge bases.

Knowledge engineering methods such as COMMET and Com-
monKADS can be useful in the construction of a CM, becausestlmy to
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analyse and represent anwatyion the knavledge leel. (Steels,1993) notic-

es that the ganization of a production is more and more horizontal, i.e. the
production is aganized through adtities gathering &perts stemming from
different departments. So the CM of such an enterprise can be base#-on acti
ity description through three perspeges: task, method and information and
can thus be realized using KRESHy the same ®ay, even though Com-
monKADS was not primarily dedicated to CMuitding, some models fdred

by CommonKADS (aganization, task, agent, communication argdegtise
models) gie an interesting basis for kmtedge-based CM (Kingston, 1994;
VanderSpek, 1994; Corby and Dieng, 199abl& 1 summarizes the Com-
monKADS models that seem the most useful for tHemiht types of CM.

Table 1: CommonKADS Models and Types of CM

Type of Corporate Memory Relevant CommonKADS models

Profession memory Expertise model
(in particular ontologies and
domain models)

Compaty memory Organization, task, agent models
Individual memory Agent, pertise models

Project memory Task, agent, communication models
Technical memory Task, agent,»@ertise models
Managerial memory Organization, task models

By the same @y, ontologies can bexploited for uilding a knavledge-
based CM. Ontologies areny useful in a profession memory or in a techni-
cal memoryfor representing a terminology and a conceptualization shared by
a given profession in an ganization. As noticed by (O’Leary998b), en-
tologies provide some structure for developement of knowledge bases as well
as a basis for generating views of knowledge bases». Therefore, some com-
panies hild their avn ontologies in order to construct a kiiedge-based CM
relying on them. In (Abedk, Bernardi, Hinlkelmann, Kiihn and Sintek, 1998),
several kinds of ontologies are suggested fderfig an «ntelligent support
by context-sensitive knowledge supply»: information ontology (for describing
the information metamodel i.e. the structure, access and format properties of
the information sources), domain ontology (for modelling contents of the in-
formation sources) and enterprise ontology (for describing information con-
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text in terms of the organizational structure and the process models). Research
on methods or tools for building new ontologies, for reusing existing ones or
for visualizing them can be exploited (Farquhar, Fikes, and Rice, 1996; Ten-
nison and Shadboldt, 1998).

2.2.4. Case-based Corporate Memory

The exploitation of another Al technique, case-based reasoning, can
also be very useful (Simon and Grandbastien, 1995; Simon, 1996). Indeed
each firm has a collection of past experiences (successes or failures) that can
be represented explicitly in asame representation formalism allowing to com-
pare them. The use of acase base for representing the CM is dedicated for the
following aims. (1) avoid the scattering of the expertise by concentrating
knowledge of all expertsin dedicated cases, (2) allow a continuous evolution
of the CM thanks to the progressive addition of new cases.

Case-based reasoning allows to reason from experiences and cases a-
ready encountered, in order to solve new problems: e.g. for maintenance of a
complex equipment, the collective memory of past incidents can be useful for
taking a decision in case of a new breakdown. The retrieval of asimilar past
case can be used to suggest a solution to anew problem to be solved (this so-
lution can be reused or adapted if needs be). Improving representation of the
cases, organization and indexing of the case base is important for enhancing
efficiency of case retrieval.

In (Simon, 1996 ; Simon, 1997), the author describes an example in
metallurgy, where the aim was to capitalize knowledge and know-how about
descriptions of production of produced steels and metallurgical defects en-
countered during these productions. The purpose of the CM was to exploit
past successes and failures in order to minimize error risks in design of new
steels. The method consisted of: (1) creating synthesis documents common to
all sites and respecting an homogeneous format, (2) proposing models to im-
plement a CM based on such synthesis documents, (3) providing capitaliza-
tion processes alowing to use the CM for defects detection purpose.

2.2.5. Construction of a Distributed Corporate Memory

A distributed CM isinteresting for supporting collaboration and knowl-
edge sharing between several groups of peoplein an organization or in several
collaborating organizations, such groups being possibly dispersed geograph-
ically. A distributed memory is essential for virtual enterprises made of dis-
tributed organizations and teams of people that meet and work together on-
line. Generally, for such virtual enterprises, this distributed memory naturally
relies on the exploitation of the Internet and of the Web (O'Leary, 1997). For
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example, the GNOSIS project on intelligent mautbiring (Gaines, Norrie,
Lapsley and Shey, 1996) ivolves seeral enterprises distuibed through se
eral continents. Coordination of this project and management of disttib
knowledge among the participants is performed through tek Whe tools
developped in the GNOSIS project are used feeing a memory of the
project.

As another approach, (Ribiere and Matta, 1998) propose a guide for
building a project memory with multiple vwgoints, in the frameork of the
virtual enterprise constituted byvesal designers possibly stemming from
different companies and cooperating for a concurrent engineering project.

A distributed CM can be made of distuiled, heterogeneous kmledge
bases or of distrilded, heterogeneous case bases, or of a multi-agent system.
For example, in the MEMOLAB project, the CM of a research laboratory is
implemented through a multi-agent system (with agents such as a biblio-
graphic agent, a notebook agent, a «tips and tricks» agent and a proxy agent)
(Vandenbeaghe and de Azeedo, 1995). The implementation of a disitdxl
memory can also rely on both distrtbd case libraries and artificial agents re-
sponsible for information retnv@l among such libraries (Nagendra Prasad
and Plaza, 1996).

The construction of a distuibed CM may often wolve seeral xperts.
A protocol for collectve knavledge elicitation is proposed in (Dieng et al,
1998). Problems of consistgnef the obtained CM elements, of cohabitation
of several viavpoints must be sobd: a protocol for cooperaé creation of a
consensual CM is thus fefed in (Euzenat, 1996). In the particular case of a
distributed CM relying on the reuse of ontologies, research on the collabora-
tive creation of ontologies via ontology sersy such as Ontolinguadfguhay
Fikes and Rice, 1996), APECKSgfinison and Shadboldt, 1998) oeb®n-
to (Domingue, 1998) can bemoited.

2.2.6. Combination of Several Techniques

In some cases, both informal kmedge (such as documents) and for-
mal knavledge (such as kmdedge eplicitly represented in a kmdedge
base) are needed. Therefore research on the management of links between
document and knvaedge base can bemoited (Martin and Alpay1996;
Euzenat, 1996). By the samayvresearch on the semi-automatitraction
of knowledge (for @ample, terminological kiwdledge, etc.) from documents
thanks to natural language analysis can be usefiglafio, 1994). (Kihn and
Abecler, 1997) and (Abedak, Bernardi, Hinklmann, Kihn and Sintek,
1998) propose an interesting CM architecture where the CM can be composed
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of different sorts of memories: documents, databasesyl&dge bases, etc.
Figure 2 shws the possible techniquegilable according to the kind of ma-
terialization of the CM. Figure 3 stvs an &ample of heterogeneous CM.

Materialization of CM Techniques

Non computational CM Datavarehouse
Information Retrigal

Database-based C Hypermedia Systems

atural Language Processing
nowledge & Ontology Engineering

Document-based C

Knowledge-based C ata Mining & Knavledge Discoery

Case-based CM—____ Workflow Manageme.nt
Case-based Reasoning

Distributed C ulti-agent Systems

Knowledge serer SCW

on Intranet/Interne eb Search Engines & &k Agents

Fig.2: Links between materialization of CM and techniques possibly used
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Knowledge Base
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Digital Document Multimedia Document
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£

CM Manager

Fig.3: Example of heterogeneous CM

2.3 Diffusion and Use of the Corporate Memory

2.3.1. Possible M odes of Diffusion

Adequate elementsof the CM must be distributed to the adequate mem-
bers of the enterprise: this distribution may be passive or active, as either the
user can search by himself needed information whereitisavailable, or knowl-
edge distribution can be systematically decided and taken in charge by an ad-
equate person or group of the enterprise. When the company workers are too
busy to look for relevant corporate information, a passive distribution isin-
sufficient: (Kuhn and Abecker, 1997) recommends an active distribution (e.g.
aregular recall of the existence of relevant information). (Van Heijst, Van der
Spek, and Kruizinga, 1996) distinguishes severa cases according to the kind
of collection and of diffusion of the CM:
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* Knowledg attic: both collection and diffusion are passive. It corres-
ponds to the case of a CM used as an archive which can be consulted
when needed.

* Knowledg spong: the collection is active but the diffusion is
passive.

» Knowledg publisher:the collection is passive but the distribution is
active, as the CM elements are forwarded to people for whom they
will be relevant.

* Knowledg pump: both collection and diffusion are active. For
example, in ICARE project (Bologna and Gameiro Pais, 1997), in
each department of the company, a «knowledge watcher» is respon-
sible for planning the knowledge element collection from his/her
department and for inciting the members of this department to consult
the CM.

2.3.2. Diffusion via Intranet / I nternet

Individual s and organizations can take advantage of the remarkable pos-
sibilities of access to data, to information and to knowledge provided by In-
ternet. Knowledge diffusion can for example exploit the possible accessto In-
ternet or to an Intranet inside the enterprise.

Diffusion can rely on a knowledge server on the Web or on publication
on the Web (Euzenat, 1996; Corby and Dieng, 1997). Different kinds of ele-
ments can be accessed through Internet/Intranet: documents (classic digital
documents, HTML documents...), databases, ontologies, knowledge bases,
case bases, articles of digital journals, etc. Therefore several kinds of knowl-
edge servers can be thought out: document servers, ontology servers, knowl-
edge base servers, database servers, journal servers or digital libraries. The
main problems to be solved are (1) retrieval of elements of the CM in answer
to arequest and (2) adaptation of the answer to the user. Research on user pro-
filing can thus be useful in this purpose (Sorensen, O'Riordan and O'Riordan,
1997).

Exploiting our previous distinction between internal memory and exter-
nal memory, let usrecall that aCM may not be restricted to the sole enterprise:
an internal CM can rely on an internal competence map inside the company
while an external CM rather includes information and knowledge stemming
from the external world but useful for the enterprise work. Therefore, the re-
trieval and integration of information explicitly put on the Web by other com-
panies working in the same area may be interesting for an external CM. The
Intranet of the enterprise can be exploited for construction and diffusion of an
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internal CM, while an external memory can rely on (a) either an Extranet con-
necting the company and some privileged partners such as customers, suppli-
ers, subcontractors, etc, or on (b) Internet and the Web in the case of «techno-
logical intelligence» purposes. (Revelli, 1998) analyses the different kinds of
«intelligence» interesting for a company: technological intelligence in order
to follow an existing or an emerging technology, competitive intelligence and
marketing in order to know about activities, products or services of the enter-
prise competitors or of other actors of the enterprise market (distributors, sup-
pliers, customers...).

Remark:

Sometimes some reticences are expressed by the managers of some en-
terprises w.r.t. Internet and the Web, due to potential problems such as confi-
dentiality, security, reliability of accessed information, risk of information ex-
cess that may disturb the employeesin their work. But security problems are
studied actively by researchers, asthey are asignificant condition for success
of Internet-based applications such as electronic commerce.

Example of Diffusion via I nternet/I ntranet

Let us detail an example of exploitation of Internet/Intranet. In our
team, we have developped a component, called WebCokace, that enables to
distribute expertise on the Internet (Corby and Dieng, 1997). The expertiseis
modelled in the CommonKADS framework (Breuker and Van de Velde,
1994) with the CML formalism (Schreiber, Wielinga, Akkermans, van de Vel-
de, and Anjewierden, 1994). WebCokace relies on the hypothesis that Com-
monKADS may be useful for building knowledge-based corporate memories.
WebCokace takes advantage of the Web technology to interface an expertise
model development environment with an HTTP server. The expertise model
environment functions in a server mode and is connected to an HTTP server
(that acts here as a client of the knowledge server) by means of a CGI inter-
face. Modelled knowledge is then available on the Net.

In order to facilitate user interaction with the system, we have devel-
opped a search engine, a query language and an interpreter for this language.
Users can emit queries to the knowledge server and get CommonKADS ob-
jects in response to the queries. CommonKADS objects are pretty-printed
with HTML hypertext links to related objects in such a way that hypertext
navigation is possible in expertise models. For example, a concept references
Its super types, atask its subtasks.
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The system generates interaetgraphic vier's on the gpertise. It is
possible to visualize concept and task hierarchies, domain models, etc. Click-
ing on a node of a hierargleads to the corresponding object definition. So
the end-user may rely on the graphics instead of CML te

The system also manages references betwegertesse models and
electronic documents by means of HTMyplertet links and URL. A Com-
monKADS model can be annotated with references to source documents (e.g.
technical documentation, articles, etc.), andveasely a document can be
annotated with references tgpertise models. The links are aetied once
loaded in a Wb bravser and it is then possible tovigate between models
and documents in aypertext way.

Using WebCokace, we va developped (a) a generic library for conflict
solving in concurrent engineering, (b) an oncology esele hare also im-
plemented parts of the CommonKADS modeling generic library

WebCokace is implemented on the Centaur programmiigopement
generatgrdeveloped in the Croap project at the INRIA. Thanks to the under-
lying generic technology (i.e. Centaur)eldCokace can be used ggagram
serverfor ary programming language that is implemented in Cen¥altinin
Centauy programs are internally manipulated as abstract syntax trees (AST).
AST support abstract computations on programs that enable to answer to que-
ries. A program sesr can be useful in companiesvimgy libraries of pro-
grams to be included in their CM.

2.3.3. Information Retrieval

The CM is supposed to be used by adequate members of the enterprise:
in all cases (documentary system, kiexlge base, case-based systembW
based system, etc), we must notice the importance of information search, if
possible adapted to the users' needs, theiritaesi and their wrk erviron-
ment. The problems to be tackled are: wHian the userress his/her re-
quests? Ha to improve hypertext navigation by the user? Hoto retrieve el-
ements of the CM in answer to a request? Is fuli-earch sdicient? Hav
to index the documents to retrie? What additional meta-information (such
as enterprise models, kmledge models, user models) could help to filter the
information to be retried? Are inference capabilities needed in this pur-
pose?

Research on ontology semng such as Ontolinguadfuhay Fikes and
Rice, 1996), APECKS @nnison and Shadboldt, 1998) oreb®nto
(Domingue, 1998) could also beptoited, since a part of the CM can rely on
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an ontology. A CM infrastructure relying on techniques of information search
on the Internet is proposed in (Huynh, Popkin and Stecker, 1994).

In (Revelli, 1998), severa intelligent agents for information retrieval on
the Web are compared: |et us cite among others Autonomy, Umap Web, Web-
seeker, etc.. (O’ Leary, 1998a) also cites some search engines and intelligent
agents enabling searching of information on Intranet and Internet. Even
though such tools are generally not explicitly aimed at knowledge manage-
ment, they may be useful in the framework of information retrieval in a Web-
based CM (either an internal CM or an external CM). Moreover, guiding the
searching on the Web by thesaurus (Leloup, 1998) or ontologies (Fensel,
Decker, Erdmann, and Studer, 1998) or expertise models (Corby and Dieng,
1997) should have promising applications in corporate knowledge manage-
ment.

2.4 Evaluation and Evolution of the Corporate Memory

2.4.1. Evaluation of the Corporate Memory

Asnoticed in (Ermine, 1996), operational projects of CM are necessar-
ily consuming and expensive. Therefore an evaluation of such projectsisim-
portant, from several viewpoints. economico-financial, socio-organizational
and technical.

From an economico-financial viepoint one aim of the CM is to im-
prove the enterprise competitiveness. As noticed in (Durstewitz, 1994), it can
be measured by a gain between the success of the enterprise products or serv-
ices, and its production (and maintenance) costs. There must be an evaluation
of the gain obtained thanks to the introduction of a CM, generally aimed at
enhancing productivity. Return on investment is important for justifying the
interest of building a CM, from the viewpoint of the managers. But methods
or tools are needed to assess the actual improvement due to the introduction
of the CM: it may be an improvement in safety - cf. avoidance of past errors
-, in quality and in performance.

From a socio-oganizational vigvpoint the CM can aim at improving
employees work organization (thanks to information circulation improve-
ment, etc.) and employees satisfaction in their work. But the criteriafor such
an evaluation are often qualitative and hardly quantitative: they can rely on
classical criteria used for evaluating user-centered tools such as easiness of
use, easiness of information retrieval, adequation of retrieved information,
confidence in such information, usability for the user's activity, etc. As no-
ticed in (Kuhn and Abecker, 1997), users' feedback should be exploited for
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detecting possible deficiencies of the CM and suggest improvements of the
CM.

From atednical vievpoint the transfer of know-how inside the enter-
prise seems to be an evident benefit. But an effective transfer depends on an
effective use of the CM and on its adaptation to such a knowledge transfer.

There may be some biasin the use of the CM. Theintroduction of aCM
can imply changes in individual and collective work in the enterprise. Some
reorganizations prescribed by the managers may not be accepted by the em-
ployees. For example, an official procedure for storing lessons or experiences
linked to a given project may be prescribed by the company managers but not
respected for reasons such as lack of time, lack of motivation, etc. Moreover,
a CM may be used otherwise than planned. We found very few publications
analyzing reactions of CM users: for example, in (Ballay and Poitou, 1996),
asurvey of satisfaction of DIADEME users is presented. It relied on a ques-
tionnaire on their use of automatic bibliography and hypertext links, their ex-
perience and satisfaction of the databases, their experience and satisfaction
with the full-text document retrieval TOPIC included in DIADEME, their sat-
isfaction with the workstation. The lesson of this survey was that even though
DIADEME was aimed at being a collective knowledge management system,
its users rather exploited the system as a set of different specific tools.

In (Kuhn and Abecker, 1997), three case studies are analyzed: KONUS
for crankshaft design, RITA for Quality Assurance for Vehicle Components
and PS-Advisor for bid preparation for oil production system. The authors no-
ticed that all three systemsfailed to go beyond prototype stadium and be inte-
grated in the company daily operational work. The reasons of such failures
were: «costs of customer-tailored solutions with unpredictable return of in-
vestment, insufficient experienceswith CM applications, poor integration into
the conventional Information Technology landscape». Asalesson learnt from
these case studies, they suggested crucial requirementsfor a CM (see above
section 2.1.2.3), they proposed ageneral CM architecture and akind of meth-
odological guide for development of a CM, insisting on requirement analysis,
human factors, cost-benefit analysis, knowledge evolution and technical real-
ization.

As aconclusion, we must distinguish evaluation by users (with criteria
based on users' satisfaction) and strategic evaluation by managers (with crite-
ria based on return on investment). At present, there are too few effective op-
erational CM, and companies need to stand back for eval uating them precise-

ly.
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2.5 Maintenance and Evolution of the Corporate Memory

For maintenance and@ution of the CM, it is necessary to &aito ac-
count the results of thev@uation of what alreadyxests. Problems lingd to
addition of nev knowvledge, remwaal or modification of obsolete kndedge,
coherence problems underlying a coopeeaétension of the CM, must be
tackled. Some of such problems were alreadyaeleduring the construction
of the CM. Likewise, both oganizational problems and technical problems
underly the possiblevelution of the CM. In the construction as in thvela-
tion of the CM, some problems may stem from conflicts between persons, ret-
icences, lack of motation, lack of time.

The techniques used to maintain and enakolve the CM also depend
on the kind of CM: according to the case, addition, rhor modification
will concern elements of a kmbedge base or cases in a case base or (elements
of) documents in a document base or agents in a multi-agent system. The CM
evolution also depends on whether the collection (resfusitin) of CM ele-
ments is pasege or actve (Van Heijst, \An der Spek, and Kruiziag 1996).
Evolution of the CM depends on both the CMilders/maintainers and the
CM users.

According to (Kuhn and Abeadr, 1997), knaledge &olution should
be «a continuous aetty performed by a CM administrator in close coopera-
tion with the users who can makmprosement / update suggestions tightly
integrated into their wrk process». This solution corresponds to anacbl-
lection and difusion, as for instance in the ICARE project (Bologna and Ga-
meiro Ruis, 1997). In some cases, aegi service or a gen person of the en-
terprise is responsible for the maintenangaigion of the CM. In other cas-
es, ay employee may mak eolve the CM, while respecting some
constraints.

3 EXAMPLESOF DEDICATED METHODS

This section will gre fev examples of methods dedicated to thdd
ing of a CM. The purpose of this description is tovgliwe principles guiding
some CM-dedicated methods (in comparison taedge engineering meth-
ods such as COMMET or CommonKADS).

3.1 Method CYGMA (KADE-Tech)

CYGMA (CYcle de vie et Gestion des Métiers et des Applications) is a
method allaving the construction of a profession memory in a mactufing
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industry (Bourne, 1997). It defines six gaides of industrial knwledge for
design actiity:

 singular knowledg: positve and ngative, relevant or out of bound
experiences;

 terminolgyical knowledg: alphabetical list of terms used in the
profession domain;

* structural knowledeg: it contains the ontological kmdedge, and a
factual knevledge base comprising the initial data of the design
problem to be sokd and the initial goals describing the design
problem solution to be found;

» behavioual knowledg: dynamic elements of profession kmedge;

* strateggic knowledg: knowledge allaving an optimized use of struc-
tural and behaoural knavledge;

» operating knowledg: knowledge describing the problem solving
process as a chaining of operating \atigs based on structural,
behaioural and stratgic knowledge.

The results of the method application consists of foderdiht docu-
ments: profession glossargathering singular and terminological kmedge,
semantic catalguedescribing structural kmdedge,rule noteboolkcompris-
ing behaioural knawvledge,operating manualmade of stratgc and operat-
ing knowledge. These documents can themiyaited by the enterprise as a
way of communication with subcontractors. The method has already been ap-
plied to diferent professions in ddrent firms: blacksmith profession for
Rolls-Royce, turner profession for Eurocoptautomatician profession for
Fiat and steel manaturer profession for Aérospatiale.

3.2 Method REX (CEA)

REX method (Malache and Prieul993) relies on the folaing steps:
(1) needs analysis and identification of sourcesjp¢rence, (2) construction
of elementary pieces okperiencefrom documents, databases or intemge
(3) huilding up a computer representation of thewdealge domain, (4) in-
stallation of a softare package on the usesorkstation: this package in-
cludes a multimedia inteate and aetrieval enginehat produces information
files on the basis of questions in natural language.
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3.3 Method MKSM (CEA)

MKSM (Method for Knavledge System Management) (Ermine, 1996;
Ermine, Chalillot, Bigeon, Charreton, Muaiaille, 1996) aims at reducing
complity of knowledge system management, usindedént models at dif-
ferent grain leels. It is a systemic-based decision support method. It relies on
the typothesis that the kmdedge assets of angamization can be considered
as acomple systemModelling such a comptesystem relies on geral viev-
points: syntax, semantic and pragmatic, eaclwpient being itself modelled
through three vipoints: structure, function angaution. The three compo-
nents of a kneledge sytem armformation(requiring data processingig-
nification (requiring task modelling) ancontect (requiring acttity model-
ling). The method dérs five modelling phases: kmtedge system modelling,
domain modelling, actity modelling, concept modelling, task modelling.

3.4 Comparison of the Methods

CYGMA is dedicated to profession memgpiry the framevork of a de-
sign task, while REX and MKSM do not focus on a kind of CM and do not
restrict to a kind of task. REX relies on theling of pieces of xperience,
stemming from seeral kinds of sources (human, documents, databases); such
pieces can be retsied in answer to natural language request. MKSMedak
inspiration of comple system theory for &éring a theoretical analysis of an
organization knwledge, considered as a complgystem. The modelling
phases proposed by MKSM are close to CommonKADS notions. All three
methods were applied tov&al industrial applications. Criteria for compa-
ring them more precisely could be : the comjhlelevel of the method appli-
cation, the kind of CM it enables taild, the kind of task it restricts to, the
number and features offettive applications hlt with them, and ealuation
of such applications by their end-users.

4 CONCLUSIONS

We presented a suaywguided by the steps of a CM lifgxte (needs de-
tection, construction, difsion, use, luation and wlution) and diferent
from other aisting suneys (Macintosh, 1994; Kihn and Abetk1997;
O’Leary, 1998a). It diers an analysis of research orfaeliént kinds of mate-
rialization of CM: non computational CM, document-based CMykedge-
based CM, case-based CM and disitéiol CM:

Our main conclusion is that in all the described research, an important
aspect is thadn omganization can be analyzed aweel levels, accading to
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several viewpoints Most methods focused on some viewpoints and relied on
an implicit or explicit model of the enterprise, or at least of the enterprise
knowledge. The analysis of the enterprise needs for aCM can help determine
the kind of needed CM. According to the case, it may imply to build an indi-
vidual memory (cf. an expert retires or is muted, so it is interesting to make
explicit, model and store this expert's know-how in a knowledge base or to
store hisexperiencesin acase base), aproject memory (cf. elementsof agiven
project could be necessary for later projects), amanagerial memory needed by
the company managers for strategic decisions, etc.

As aconclusion, our survey confirms the multiple research fields rele-
vant for building a CM - which definitively requires a multidisciplinary ap-
proach. The choice between the different construction techniques can be
based on several questions that an enterprise should answer before building a
CM:

1. Needs detection:

* Who ae the potential user of the CM and what arthe uses’
profiles?

* What is the intended use of the CM after its construction: is it...
- away of communication between distant groups?

- away of communication between an enterprise and privileged par-
tners?
- away to enhance learning of new enterprise members?

* When will the CM be usedn short-term, in mid-term, or in long-
term?

2. Construction:

* What ae the knowledg souces available in the firmpaper-based,
semi-structured or structured documents, human specialists,
databases?

» Can the quality volume availability of the knowledg souces be
assessed?

* What is the knowledgmap of the enterprise departmentgoived in
the knowledg mang@ement opeation?

* What kind of knowledg must contribte to the construction of the
* Remark: In spite of its rather wide spectrum, our survey is not exhaustive: for

example, it does not detail research on databases relevant for knowledge manage-
ment (cf. datawarehouse, data mining, etc.)
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CM?:

- knowledge aready described in documents such as reports or synthe-
sis document on a project?

- elements of experience and professional knowledge not already des-
cribed in documents?

* Is it necessary to model knowledgf some enterprise membar is
an intelligent documentary system scient?

 What is the peferred materialization, accdling to the computer
environment of both futeruses and deelopes and accading to the
financial, human and téaoical means available for the CM
construction and maintenance?

3. Diffusion:

* What is the prferred scenario of intexction between the futeruses
and the CM?

 What interface will be the most adapted to the sisexctivity
environment?

» What will be the privilged difusion means (Internet, Irgnet, ...),
accoding to the computer @itonment of both futer uses and
developes?

4. Evauation:
* What will be the waluation criteria ?

* When, how and by whom will suan ezaluation be carried out?

5. Evolution:
* How will the evaluation esults be taén into account?

* When, how and by whom will the CM be maintained, verified and
incremented?

» How will obsolete or inconsistent knowlexdige detected anémoved
(or contectualized)?

» Will the evolution of the CM be cerdlized by a department or will it
be distributed among seeral membes of the oganization?
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