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EDITING KNOWLEDGE WITH ,, ATELIER FX “.

Introduction

The present paper has twmain points : the first is to give an
anthropological overview of organizational memowyr +ather theechnological
base of the corporation, as well as of the corporatewledge management ; the
second is to draw the implications of this appro&chthe development of an
assistance system to the collective managemenmnoWwledge in the firm. The
two topics are articulated around the concepplake. This notion, introduced
by Pécheux (1969), is central to both the preseath@’s sociological
conception of knowledge distribution and managemeithin the firm, on the
one hand, and to the linguistic fundamentals of AIEELIER FX computer
based tool-box on the other hand. According to Régh formulating as well as
understanding a statement or a text, are contingpon the individualsplace
in the social division of labor. In line with Péahés work on discourse
analysis, it will be argued here, that the exploda of situated knowledge
should rest upon the actor himself. Accordingly, omder to satisfy this
requirement, computer assistance to corporate kedgd management should
consist neither in formalizing, nor in modeling,thather inediting knowledge.

In the first part, a conception of knowledge andymitive functioning
will be introduced, germane to the “situativity trees” (Greeno & Moore,
1993), yet more deeply grounded in a sociologicahd( rather European)
tradition. To that end, the notion of “intellectuabject” suggested by Janet
(1935) is proposed in order to include in an exshdoncept of documentation,
not only verbal statements and graphic documents atso tools and equipment
as well. In the second part, organizational memsrgonsidered in relation with
the social division of labor. The concept of plate introduced and its
implications exposed with regard to the constructif meaning on the one
hand, and to the management of knowledge, indiVidsawell as collective, on
the other hand. This latter point is further eledted in the third part. Two
examples of a collective knowledge management systEKMS) are briefly
presented in the fourth part : DIADEME and SG2Cndtly, in the fifth part,
ATELIER FX, the computer based tool-box used to lempent SG2C is
described.

Intellectual objects and objective knowledge

Since the 19th century, the clinical observations speech troubles
associated with brain injuries have supported ttezedtype of localization of
memories in the brain. A critical reconsideratiori theses observations
(Rosenfield, 1988) recently confirmed the idea threxthembering shouldor be
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regarded as the reading ofm&ntal record, but as a cognitive reconstruction of a
fact or event, through the examination of its comteas given byexternal
records of various kinds (Halbwachs, 1925, Bartld#®32, Connerton, 1989,
Middleton & Edwards, 1990). The mental activity wodconstructing facts or
events out from the external context, we may catlotlection (what Halbwachs
calls souvenir or Bartlett remembering), while the term memory will be
restricted to the very records or documents in ¢betext - in accordance with
the meaning of the termemory in computer science. Memory corresponds to a
passive state of the information, while recollenti@fers to a cognitive activity,

a processing of memories. In pretty much the sanay,we will contrast
knowledge with expertise. In fact, man’s environment is artificial, and used
for recording knowledge. As the psychologist Jafie235) suggested, man’s
environment is made ahrellectual objects. Organizational memories can thus
be considered as warehouses of intellectual objectd knowledge management
as the management of such storehouses.

Intellectual object

Tools are the clearest examples of intellectuakoty. A tool is adapted
not only to its use, but also to its user. It teexhhe individual how to work
efficiently. It does also teach him how to cooperatith his fellow workers.
This is particularly the case with tools of artificintelligence, but it holds true
for any tool, however unsophisticated : every tsoan artificial thought device.

More precisely, every tool embodies what in ergor@amis known as a
model of the user. Whether empirical or scientific, whether impli@at explicit,
the user's model is the result of accumulated teldgical knowledge about the
role and efficiency of both the tool and the workerthe production process. In
order to be efficient, the worker has to conforonthe user's model, inasmuch
as he perceives and understands it (of courseqdhe/ user's model does not
necessarily coincide with the model which the dasigof the tool had in
mind.). Once having resolutely admitted the objeetcharacter of knowledge,
the term document can be given in an extended megam order for it to
include tools, as well as the organization of wak place, of the shop, of the
plant. More generally the organized space (Bol®®4)9can be considered as the
objective form of knowledge.

The capacity to incorporate and transmit knowledge specially
developed in a special class of tools, mostly verbal (and/orpfpia) in kind :
instructions for use, recipes, norms, plans, whoinstitutes the technical
literature. This class of tools constitutes an i&ditton, only partial, of the
knowledge embodiedin the objective forms. Many situations, routinesd
behaviors are set up for the elicitation of sitwatenowledge. For instance,
training situations of various kinds, where som@eaxx teaches an apprentice his
trade, or instructs a newcomer to a new job, aramhdo help the unskilled
operator to "read" situated, objective knowledgecqhiring skills means
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mastering the methods for transforming objectiveowledge into efficient
productive action. That is what individual knowledgnanagement is about :
turning knowledge into expertise.

Knowledge management : a three-stage process

Knowledge, as the outcome of the prior development of experand as
the condition for the developments currently in gness, is embodied in
artifacts. It can be located, described, transrditend acquiredExpertise is the
performance of knowledge. The output of this performance cotssi®of
intellectual objects, documents for more knowledgend possibly new
knowledge, which will be put into use in anotherfpemance. Expertise cannot
be “encapsulated” or “boxed”. Only its output c&kmowledge can be viewed as
raw material for expertise, or dead expertise. Remially expertise is living
knowledge.

To distinguish between these two notions whose seane relatively
arbitrary, is helpful, because it draws attenti@ana third stage, intermediate
between the passive state of knowledge, and thigeastate of expertise. This
transition stage of knowledge management consistskdls, a set of mental
procedures, enabling the agent to exploit the iatelial objects displayed in the
environment, in order to have passive knowledgelized into efficient
productive action. Skills, whether social or teatalj collective or individual
are the basic components of the knowledge manageprecess (Poitou, 1990).
They correspond to the agents' ability to actualinepractice, the knowledge
stored in objective form, by adjusting ever more@sely to the actual user's
model of the tools and other intellectual objedtsyt are in charge of.

Converting knowledge into efficient behavior through mental operators

Converting situated knowledge into efficient belavis geared through
mental operators. They are the constituents of ggeibnal qualification. A
skilled worker organizes mental operators in wealilered sets in order to set up
the most convenient storage of knowledge at hiskwmace, and exploits the
knowledge stored in the workplace according to mhast efficient rules of
stock management, that is : to alleviate the meload by indexing knowledge
in external storage under mental operators as gadyscriminate as possible; to
order mental operators in accurate series, so astteve adequate knowledge
“just in time”; to re-externalize knowledge, wheo more needed, under well-
ordered mental operators in order to carry on meatavity with “zero-stock”
and "minimal outstanding”. Training and professibm&hievement consist in
improving the set of mental operators, by incragstheir accuracy, and the
adequacy of their ordering.

In order to improve the management of knowledgegdiimart suggested to
consider not the individual agent, but a largerteys he called “H-LAM/T:
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Human using Language, Artifacts and Methodologywhich he is Trained”
(1963, p.40). By proper assistance to the objectpeat of this system,
intelligence could be amplified!ntelligence amplification seems applicable to
our goal pf augmenting the human intellect] in that the entity to be produced
will exhibit more of what can be called intelligem¢han an unaided human
could demonstrate. That which possesses the amgliintelligence is the
resulting H—LAM/T system, in which the LAM/T augmition means
represent the amplifier of the individual's intgiéince.” (Engelbart, 1963, p.
45). While situated knowledge consists in artifactde language and
methodology parts of the H-LAM/T system are the siiments of skills.
“Language-Artifact-Methodology” is the part of tlsgystem where the best can
be made of computer assistance. Basically, it medesgningmethodologies
and tools for giving fast, exhaustive and reliabteess to accurate and pertinent
knowledge, in both its objectiveiftifacts) and its verballgnguage) forms. Or,
put otherwise, it means improving the managementdotuments (in the
extended meaning of the term). However, before artgmpt at improving the
functioning of the H-LAM/T system, the division dabor has to be given
consideration.

Organizational memory and division of labor

Technical cognitive processes occur within a techhiand a social
division of labor. The technical division of laborboth vertical (the
segmentation of the operating cycle) and horizogmalltiple work stations for
the same operation in the cycle) entails a distidru of knowledge. The
situation created by the socidivision of labor (Poitou, 1997) is illustrated by
this statement from Bonnet, Haton, and Truong-Nda€86), "The expert
withholds some capital. The knowledge engineer agdpo take it away from
him." Such is the context in which cognitive proses in the firm are to be
analyzed.

The management of knowledge and the division of labor

The technical and the social divisions of labor aonditioned by the
changes in the economic circumstances. Accordindhge distribution of
knowledge in the firm is itself ever-changing, besa the structures over which
it is spread change continuously under the effeft§inancial, administrative,
and technical reorganization in the firm and itarnxhes.
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The development of knowledge and diffusion of exyser are partitioned
and segmented in nature. They are segmented in @emording to the ups and
downs of competition between firms, between brascWwéhin firms, between
departments within the branches, and as a funaifondividual social conflicts
and rivalries resulting from competition betweemmbers of the work force.
They are segmented in space, by the division imjoadtments, each subjected to
different, sometimes contradictory industrial podi€. And finally, they are
hierarchically segmented.

These divisions are a source of conflict due to eowelationships
between the economic agents, buyers, and selledabair. In such a context,
pieces of knowledge are elements of professionalalifjoation, and
consequently, become bitterly fought-over goods.e Thutcomes of these
conflicts determine the distribution of knowledgethe firms, and, as we shall
see later, the absolute non-equivalence of plagdsmthe firm.

The current economic conjuncture causes further stainility and
discontinuity in the generation and use of knowkedg industry. Under these
circumstances, the evolution of knowledge and skil$ neither linear nor
consistent, but dictated by the particular, rarelynchronized patterns of
economic expansion, technical change, and produaivation.

The technological base

The notion of technological base (Poitou,1987) diameously refers to
the lore of technical knowledge from which agedtaw in order to carry out
their production practices, and to the heterogeseoallection of pieces of
equipment, in which it is embodied: shops, officemyrk places and stations,
tools and equipment, organizations as well as flomarts, documents and
technical instructions.

The ongoing effort to organize production involwaslering and arranging
the agen$ environment so that it will be as controlled psssible while still
being loaded with knowledge. This environment idiltkrately pigeonholed
with pointers, reminders, landmarks, and signs,clvhzan later be used at low
cost. These multiple and redundant cues mark thth por navigation in a
controlled and meaningful environment, which midpet called a knowledgeable
workplace, insofar as it enables mental functionwithout an excessive load of
representations, for knowledge is already writiethe environment. However,
while the whole work environment can be consider@sl a collection of
documents, navigation in this sort of hypertextnist equally open to every
member of the firm. Neither the understanding o #nowledge embodied in
work artifacts, nor the mutual understanding amofedlow-workers are
independent from thglaces of the agents in the network of social relatiompshi
woven through the division of labor. Actually, whaense is made out of
knowledge situated at a given location is dependigain who is trying to access
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it, or rather upon higlace in the social division of labor. Before consideyithe
collective management at the level of the technmlalgbase, we shall thus first
examine the concept oplace, and its implications for the meaning of
"documents”.

The concept of place

The term "place" is used in its topographical senske course, as the
physical work place, and in its cognitive senseaastuation for the storage of
knowledge. "A place" should also be understood spaial sense, as a position
in the social relationships of production, indichtey wages, job assignment,
qualification and skill requirements. The fundanantelationships between the
instrument and the performer (Poitou, 1978) andvieen the instrument and the
knowledge (Pécheux & Fuchs,1975) are nested in nleéwork of place
relationships. Thus, the relationships between gdadetermine the possibility
for the performer of a task to capture the knowkdgmbodied in the
environment, in order to actualize it as expertise, to perform the task.

Place and discourse : the construction of meaning

In developing his automatic discourse analysis paog(A.A.D.), Pécheux
(1969) argued that every text or discourse couldibéerstood as a selection of
elements among an higher-leveiaster discourse, which in turn could be
viewed as a virtual hypertext, where parts are dohkogether and serve each
other as references or rather as paraphrases. bBhadeding means thus
navigating through this hypertext and using theoassted discourses, or co-
text, in order to enlighten the text actually read heard. Enunciating a
discourse also requires a navigation through thetaradiscourse, in order to
organize a selection of subparts.

Pécheux further stated that the selection of thestituents of the master
discourse, the linkage of its subparts, and thalabiity of the paths are ruled
by the social conditions of discourse productiore. ithe socio-economical
conjuncture and the social relations between spsasewriters, and recipients.
Thus navigation through the master discourse ism@ined by:

(1) Morpho-syntactic markers : the linguistic cus=ve as shifters from
node to nodelWhat is said in a document is understood throughitlag it is
told or written. Not only the vocabulary, but thegamentative style, the
grammar, the enunciation marks also serve to bmiéhning, by indicating how
to navigate within the text, and between the temtl ats co-texts. Linguistic
characterization of the text, using lexical and ptw-syntactic markers can be
used to trace and assess relationships betweeerelff parts of the same text,
and among texts between documents (Pécheux, 1989l&, 1993).

(2) Organizational cues, which help to identifyapés : knowingwhere
from, that is from which place a speech or text comes, also matters in
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understanding (Pécheux & Fuchs,1975). Organizatiares usually careful in
making clear who addresses whom, and what the c¢isigepositions in the
corporate structure are. Organizational indicesceon the authorities (in terms
of department, offices, positions) and agenciescWwhssued the document, the
people to whom it was directly and/or indirectlyldaessed, the specific
functions the document fulfills in the organizatigwhether it is a memo, an
agreement, a bill...). Industrial writings contaangreat many markers of this
sort, which are evidence of the fact that the cartton of meaning by both the
writer and the readers is heavily dependent ondlogganizational cues.

(3) Relationships between places. By selectingstentthe domains of the
master discourse they have access to, speakerd luilext relevant to the
present and local conditions at their place. Read®mke advantage of the
various linguistic and organizational cues in ortieidentify the functional and
social relationships between places, and to select acoghgiin the domains of
the master discourse they can access, the paragshralevant to the text.
Comparing the text to its paraphrase allows to dsgpof ambiguity.

Place and communication : relations between places

Information and knowledge in the firm are neitheedly accessible nor freely
activated by the agents, but are instead distridbudecording to the places
agents hold in the work process and in the so@kltions of production. This is

fairly obvious. Pécheux’s analysis rests on quite $ame idea : the antagonistic
nature of the social relationships of productiorsulé in an heterogeneous
distribution of access to the paths and domainshef master discourse. Thus
while different places determine different undenstimgs of the same text,

identical places under identical circumstancesultein similar understandings,

through the selection of meanings which are "parapés" of each other

(Pécheuxet al., 1979).

These very determinants regulate the forms of keogeé elicitation and
circulation. As far as trade and job go, communmatand understanding are
totally possible between two agents whose places identical. They are
restricted to common sense, that is, for such matte almost nothing, when
the places are completely disconnected. More gélyerave may conclude that
the way in which a given item (be it verbal or atijge) is put to use will
depend on the place of the performer who makesofisie The reconstruction of
expertise from available knowledge is circumstantiand in most cases
contentious. Attention is — or should be — usualéid to relationships of that
sort in training situations : between the respextplaces of a trainer and a
trainee, an optimal distance has to be found sheh the former has something
to teach, and a capability to make himself underdt@and the latter has a desire
to ask questions, and a capability to understandtvile is taught. The Method
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3A, to be presented later, has been designed felititation and collection of
expert knowledge on the basis of such relationship.

Place and representations

The circulation and processing of knowledge in ampany is not a mere
technical process but a social practice. Knowledgeated at a given work
place is embodied in documents or artifacts, andited through speeches and
texts which contradict each other because at thkicep they represent
inconsistent, divergent, or antagonistic interesibus one cannot arbitrarily
assign any inherent, specific and stable meaning t@cument or artifact. This
idea is clearly in opposition with current knowledgepresentation theories,
which generally assume that knowledge can be remtesl and representations
supplied irrespective of the place where knowledgdo be used. Situativity
theories assume for their part that short-term dramt representations of the
situated knowledge are converted into expertisechSwepresentations are
reconstructed on the spot, in a rather broad fashiand continuously
restructured in order to be adapted to the demaridéie situation and of the
work in progress. It has been here further suggeshat situated knowledge
available in documents of any form, is eliciteddifferent ways according to the
differences in places among the users. Accordinghd in opposition with the
representationalist view, any computer aid to krexigle management showds
attempt to assign any meaning to a document neejo-esent (i.e. formalize or
model) the meaning of a document. A more modest,atsp more efficient and
practicable goal isielping the user to reconstruct meanihg and for himself.
What is actually needed in order to make the knogee capitalized in the
corporate technical heritage more readily availatWemembers of the firm, is
assistance in preparing, storing, retrieving anecpssing documents, i.e.
editing knowledge, instead oformalizing knowledge. The processing and the
integration of knowledge are and ought to remaie tesponsibility of the
performers of the task.

Collective knowledge management

Because the technical division of labor causes rogeneity in the
distribution of knowledge in the firm, while hetgy@neity of places in the social
division of labor entails differential access tookviedge, it has always been
necessary in cooperative production to develop dybof empirical practices
and methods for "displaying" (Gibson,1979) elemeniftshe technological base.
This process of enumerating, locating, situatingffuding, and routing
knowledge, is endless because the firm is an everolving,
antagonistic/cooperative body, where informationeslonot flow through a
network of open channels connecting equivalent gpass, but between sets of
places in the firm.



Poitou OM98 9

The aim of these practices is to establish, mamtar restore some degree of
mutual understanding between members of the firmth wespect to the
technological base. They are the methods naturdByeloped, in order to
capitalize knowledge and to circumvent (as muckpassible) the obstacles to
communication of knowledge, through the elaboratadraccessible documents
(either oral or written) This important activity otechnological base
management result in verbal elicitation (either looa written) of objective
knowledge. It transforms documents (in the extendexhning of the term) into
documents in the ordinary restricted sense. Withie network of places where
it is used, the knowledge embodied in artifacts amdk places is documented,
or more preciselydited. The conversion of objective knowledge into verbal
knowledge can be observed in many situations swhraining sessions. In-
house training can suggest a methodology for thevesu of the existing
technical practices, their description, and theggular updating by the
performers themselves.

In-house training, and more generally methods foe tescription of
knowledge contribute to knowledge capitalizationddo the development of a
shared corporate culture. In turn, sharing a comrezhnical culture makes the
description of activities and the elicitation of dmledge easier. The objective
foundation of the corporate culture is the techgatal base, that is equipment
as situated knowledge. As already stressed in ohnegbing sections, access to
the technological base is unequal. Some domainsmaree specific to certain
shops and offices, while others are common to el departments of the firm.
However, as the actual instrument for cooperatitime technological base
constitutes the deposit of a lore common to all rhems of the organization.
Descriptions of knowledge are marked by idiolecdsme specific to the whole
organization, which they serve to differentiatenfraghe outside, others only to
some departments. In-house parlance is the veranaubtich makes it possible
to members of the organization to overcome misustd@ding. ldioms are
markers useful for referring statements to theinditions of production. They
point to the section of the organization where aeshent comes from, and thus
to the context from where to extract meaning.

Collective knowledge management systems

The foregoing considerations led to what might ¥med an ecological
approach to the management of organizational men{Pojitou, 1987, 1997).
External intervention or assistance should not eenptted to alter the common
lore grounded on the technological base. Increasand complementing the
descriptions of situated knowledge should be adkdeaccording to in-house
practice, with a concern for the conservation ofdloidiolects. Assistance to
knowledge management should consist exclusivelyemumerating, locating,
describing and giving access to knowledge (Poitb®@95). This approach has
been validated through the implementation of theADEME system at
Electricité de France (EDF), a French electricalvpp production and supply
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company (Ballay & Poitou, 1996). It is presentlyrther developed through
SG2C.

DIADEME

DIADEME, is a computer assisted system for the tamation and the
management of research engineers’ knowledge, dedigrdeveloped and
implemented at EDF by Ballay. Considering that Bois conception of a
system for the management of collective knowledQKNIS) was quite germane
to the rationale and the general outline of DIADEMEallay associated the
present author to his project.

Ballay considered that knowledge-based systemssaexialists’ tool, hardly
suited to capitalizing on knowledge collectively, the business environment.
The alternative, information system approach hashmiw commend it, because
it apparently draws together the whole mass of nmf@tion. There is a belief
that such systems contain knowledge as such, andbenaven all transmissible
knowledge. Unfortunately such knowledge is so alt@nmpassing and abstract
that confusion arises, and useful know-how is h@arginpoint, in a haystack of
information. Therefore, the critical problem wasr fBallay how to qualify,
describe and locate the information, to retrievatithe right time and interpret
it in a practical context. He opted for a knowledganagement system, a tool
drawing from both knowledge-based and informatioystems. DIADEME
comprises a compendium of knowledge, mostly comdinn documents (the
knowledge base). It also contains a set of tobl®ugh which to manage and
bring such knowledge into play, by subjecting itttee appropriate processing
(searching, browsing, viewing, diagnostic assisegnd@he knowledge base is a
compendium of information, organized in a numberpofssible formats, and
even on a number of media. The knowledge base melpde decision-making
tools, databases etc., if necessary. Even sodtweiment is the basis of the
system, and most frequently used, as ideally suitedeceiving information of
various types, from text, images, tables and diagra The main management
tools used by DIADEME are: tools for the productiaand querying of
documents (WORD, ACROBAT, DYNATEXT); full text indéng and
information tool (TOPIC) which enables natural lalage queries or requests to
be generated ; essential communication tools fortwaek operations
(client/server architecture). Furthermore, DIADENtEludes a specialist’s tool
for the assistance to diagnostic of overhead powees (developed with
SMALLTALK language and using fuzzy logic techniquas model qualitative
judgments, based on "expert opinion").

During Spring 1995, the present author conductecEBF a survey of the
engineers’ knowledge management behavior, of thattitudes toward a
prospective CKMS, and the next year, a survey ambegsame engineers about
their users’reactions to the implementation of DBBME. Both studies, as well
as reports from further users, have confirmed tHAADEME meets
expectations. Actually, the system is being extehdeitside the department
where it was originated. However, TOPIC, the fukkxt indexing and
information tool does not absolutely preclude em&drintervention in the
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description of knowledge. Actually, at least in the-called “concept” mode of
request, it requires knowledge modeling. As arguedhe foregoing sections,
this might not be without disadvantages, which altbke NOMINO, to be
presented later, might hopefully help to circumvent

§G2C

SG2C is an acronym of , systéme de gestion colectles connaissances “, i.e.
» Collective knowledge management system “ in Flenthe objectives of SG2C
are not different from those of DIADEME. Howeverpne stringent criteria are
set with respect to the idiosyncrasies of the locaiporate culture and of its
sub-cultures. Thus, on the one hand, a methodHherrécording of expertise is
proposed, which relies on in-house personnel arattpres, and on the other
hand, computer tools are used for full-text retngvand indexing which avoid
introducing surreptitious preconceptions in the wiexdge base. To provide the
easiest access to documents, together with fasyrate, and exhaustive means
for reworking the meaning of information when cotmains and needs change,
requires to explicitly delineate the heterogenemonditions under which
knowledge is used in the company, i.e. to locatevedge in the technological
base and to describe accurately how it is “stattpti-to thoroughly collect the
knowledge in that base without making assumptidnsua its meaning, i.e. draw
up a descriptive catalog ddralogue raisonné”) of knowledge existing in the
base, by formally describing the documents whictord it; and to present the
users of knowledge, who are the actual performefrsexpertise, with an
instrument for retrieving knowledge in order to usasthey see fit.

Collecting and recording experience

In order to display a complete description of teehtnological base, the existing
verbal documentation usually has to be supplemehbteturther descriptions of
the objective knowledge and of its location in thrganizational structure. This
has to be done within the "place" relationships,thg performers themselves.
As already noticed, members of the firm know howekplain a job, what has to
be known in order to perform it, where lies the amhation, what are the
decisive cues for appropriate action. Furthermdhey are familiar with the
local idiolects, which provide the bests cues focdting situated knowledge.
The methods thus used by the personnel for transmitand eliciting
knowledge should be observed and recorded, in oraerdocument the
technological base.

M3A, a method for the autonomous analysis of activities

To that end, we are currently developing a metfardthe “Autonomous
Analysis of Activities (Method 3A, Poitou, 1991) veh offers members of the
personnel a procedure for describing their own\atés, in line with the self-
confrontation methods initiated by Von Cranach &ri€a(1982). Our method is
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based upon a trainer/trainee relation; it requithe participation of three
persons: an expert, whose activity is to be desdrilan "observer-trainee"”, and
a naive trainee.

In order to analyze the knowledge underlying orerdgnt to the activity of

a given expert, at his work place, the first stepa select an “observer-trainee”.
Performing a different task in the same office bog would qualify a person for
that role. It will permit enough familiarity withhe job situation for basic
understanding, while carrying enough uncertainty &xcurate and relevant
guestioning about the particulars of the task to described. The selected
observer is then introduced to the observation amdrviewing techniques of
the Method 3A.

Observers must first observe and record the bemafioheir "instructor”,
i.e. their fellow worker in charge of the job to la@alyzed. They will observe
and question their trainer up to the point whereythwvill be able to actually
perform the task. The correct performance of the ljg the trainees evidences
that knowledge has been efficiently described irmte and statements clear
enough for any member of the firm. Observer-tragmgrist further write down a
notice of instruction about the job, technique ewvide they had to master. This
verbal record of knowledge is then read by the sdctvainee, completely new
to the job. When he can perform the job to thesfattion of the expert, then
the recording of knowledge is considered to be dizaNot only the device is
correctly described, but thenodus operandi is accurately recorde®dtherwise,
the instruction notice is improved, and the validatprocedure iterated until a
correct performance is obtained from the naiventai On the basis of these
purely empirical tests, it can be assumed that Kedge has been converted
from its objective into its verbal form, accuratedypd completely. Such record
increments the corpus of descriptions of the tetdgical base. We can now
turn our attention to the task of editing knowledgghether available in
documents, or through descriptions by the Method 3A

Editing knowledge

Documents only become completely comprehensibtbefy are related to
the work situations and operations to which thefere The link has to be
created between the organization and technicalaipar of the company on the
one hand, and the descriptions of the in-housenteel practices, on the other
hand.

The descriptive catalog
A three-file descriptive catalogcétalogue raisonng of the activities
carried out in the firm, and of the knowledge asatexdd with these activities,
will be established and kept up to date. It willnse to locate and record
knowledge in the technical base.
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The first stage in editing knowledge from the teclogical base consists
in creating linkages between documents or partsggxis) of documents. Links
are established according exclusively to organmal and linguistic
considerations. In a way, through this operatiome firm documentation is
organized as themaster discourseof and about theechnological base An
indexing system based on organizational refereramed linguistic cues, will
allow to extract a set of relevant quotations fraththe texts dealing with an
object of query. In other words, the user is noegented with rewritten
knowledge, nor with a representation of knowledget with items already
available in the technological base, edited aceugdio the organizational and
linguistic mores of the firm, in order to helpim construct or improvehis
representation of the item of interest. Thus thescdiptive catalogue rests

basically upon three files: a document inventorygaaa file, a notional file.
The document inventory

Existing documents are registered according to tiseal rules of the
documentation service, and indexed with respect their organizational
markers. The writing of new documents is computediz and structured
according to norms aimed at making their electromddtion and circulation as
easy as possible. The record of each documentdanmnhentory file includes, in
addition to the usual archive indexes, completeem&ices about : its origin,
authors, addressees direct or lateral; its histgrg. which documents have
preceded, which it modifies); the data it refers tbe concepts it refers to.
Documents are processed in order to select datacandepts they contain. It
should be noted that the whole document is proaksseluding not only the
text itself, but also the identification marks drs (such as name of the authors
and addressees, departments which released its@od). Excerpts are fed into

the records of the relevant entries in the dam dihd in the notional file.
The data file

Items in the data file are the names of "individia(person, positions,
part or subpart of the organization, object or eolion of identical objects)
which are recognized entities in the firm. Everytaldas its own record. An
item record consists of the name of the data (fstance a registration number
in a stock list); the category to which the datdobgs, i.e. the relevant noun
word from the lexical file; the excerpts where thvisry item is mentioned; the
references to the documents where the excerpts doone and key words, i.e.
relevant concepts from the lexical file. Thus aaddem is described in a file
entry which presents the entity under consideratioprecisely the terms used
by the agents or in company documents, and onthase terms. The key words
used to index the documents consist solely of tieens in the notional file

entries.
The notional file
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The notional file is an in-house dictionary of corpte knowledge. Entries
in this file are noun phrases parsed out from thme fdocuments. Under the
heading of a noun phrase, there are : a definith@de of the relevant excerpts,
which allow for the construction of a concept oktheading; a list of related
notions, i.e. other noun phrases co-occurring imsaxcerpt with the entry of
the record; a list of “see also” or associated oww$i Associated notions are the
results of “navigation” in the file. A record is peof the consultations made in
the file. When, even through sheer “mental assomidt several notional entries
are “browsed through”, they are said to be assediaOf course, every excerpt
guoted in a notional record is given with the refeces to the document it
comes from. Updating the files is exclusively addt deleting a previously
recorded excerpt is strictly forbidden. The purpagehis rule is to make sure
that every change in thinking, doctrine, or usaffeding in-house knowledge
is recorded.

The descriptions that occur in the files are na tutcome of the file-
entry writefs analysis or representation of what is written time main
documents. The descriptions are collections ofeepts taken from the main
documents processed. This procedure makes it plessthavoid introducing
into the texts any special vocabulary other thaat flound in the technological
base under study (i.e. the lexicon of the parlacm@mmon to the members of the
company); guarantees the local and  historical vblid of the
definitions; preserves the significant idiosyncessiof the company members'
own syntax.

An item's description thus provides a means fokihg together the
various pieces of information about that item, whilpreserving the
particularities or even contradictions among therdg who employ it and were
consulted on the matter. This is possible only hie tsystem provides an
hypertext browsing system built automatically.

Implementing SG2C with ATELIER FX

From AAD to ATELIER FX

Earlier in this paper was presented the concepilate, which is central in
our conception of a CKMS. The concept comes frdra work of Pécheux
(1969) concerned with the early development of agpam for discourse
analysis. Pécheux’s ideas have also been semin#iemresearch conducted at
the Center for computer aided text analysis (Ce®T®) at the University of
Quebec in Montreal, where NOMINO and ATELIER FX lealbeen developed
(Dumas, et.al. 1995,Plante, 1995, Plante & Dum&395). It is thus perfectly
understandable that both approaches meet in amtdaffoapprehend knowledge
through the examination of its support and vehicle.

Atelier FX
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Atelier FX is a tool-box for the building of knowdge based data bases.
Knowledge is stored either as descriptions in ratlanguage or as more formal
categorizations. NOMINO, a linguistic analyzer, makit possible to
automatically transform the former into the latter.

Automatic text analysis with NOMINO.
FX a programming language, developped in Allegran@wn Lisp (version 3)
environment, is specially well suited for the wnigi of parsers. NOMINO is a
parser for the linguistic analysis of the Frenchgaage.
The processing of a sentence with NOMINO resultshim lists of all the lexical
forms, lemmatized, together with the indicationtb&ir unequivocal syntactic
category. For instance, for the following senten¢@vec une carte a mémoire
ou a puce, Jean transporte ses dossiers médicaakgires ou autres, gagnant
généralement de'dspace et du temps.”, NOMINO builds a descriptigith
unequivocal syntactic categories as in Fig. 1. €herb stands for adverb, s-a
for adjective, s-v for verb, s-n for noun, s-ucrr fooun phrase, s-af for other
forms. Lemmatized adjectives obtains as singulasguhne, nouns and noun
phrases as singular and verbs, as infinitive.
Noun phrases (UCN, i.e. unité complexe nominale) groups of words based
upon a head word. For instance “base de donnéeata(thase) has but one
referent, and does not refer to any specific sedaif, as it is the case with “sur
la base de ces données” (on the basis of such.d&b® number of UCN is
usually high, and so more so in technical documeAtordingly, sorting out
and assessing UCNs is indeed a drastic requirement.
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Fig. 1 : A sentence analyzed with NOMINO.
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Descriptions in NOMINO make it possible to compaentences in a text,
through a matching technique, called “salience cotapon”, which assess the
similarity between trees builds in FX.

This further allows for automatic hypertext navigat A selected segment of
the text can be compared with other parts of thaeséext. A selection of zones
of the text is brought back, with indications (iarms of salience) about their
similarity to the segment initially clicked upon.

The sentence " A la différence des cartes a platearte & mémoire présente
différents niveaux ‘intelligence suivant l'utilisation visée." was setled. The
corresponding NOMINO tree is addressed through B)a aequest to the text. As
result a zone of sentences n° 79, 80, 81 in theitegbtained, together with an
index of their salience (52.4300). Less salient esudated sentences are also
brought back.

52.4300 (79 80 81)
11.0700 83
10.2700 19

9.5700 85
8.3300 119
8.3300 37

79 Avantages et inconvénients
80 L'inconvénient majeur de la CAM tient a son co(t
81 La carte a piste ne colte que 0,25 $, le cedadCAM commence a prés de 1

Fig.2 : A request and the corresponding salientezon

Of course, lexicons (together with item frequentieme obtainable with
NOMINO, and comparisons made through boolean opmrat (union,
intersection, complement). Comparisons can be nizeeen the lexicons of
several texts, or between a text and a tree base,data base, build on an other
FX program. The context of given word can be esshad through a local
lexicon, giving the vocabulary surrounding that wavithin a given area of the
text.

Text processing with NOMINO.
There are 4 modules in NOMINO.
» Edito processes the edition markers in the texid@analyzed
» LCMF lemmatizes and characterizes the lexemes coritee
 DCS defines the syntactic categories
* DUCN assesses UCN (noun phrases).
That is, NOMINO successively performs an in deptarphological analysis of
the lexems (LCMF), a local syntactic analysis (DC8) order to obtain a
unequivocal syntactic categorization, and idensifihe relevant noun phrases
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S(UCN). The file entry for such processing is al figixt file. Indeed NOMINO

does not require any text preparation, and acceéipext optic readings as input.
Atelier FX, including NOMINO, is operated on PCsijtivOS either Windows

95 or NT.

After proper identification of lexemes and phraséy Edito, LCMF
(Lemmatisation et caractérisation morphologiquefrduncais), proceeds in order
to give for every lexeme in the text, all the pddsi syntactic categories
together with, for each category a possible lemmad &s morpho-syntactic
characteristic. For instance :

("réduit”
("nc" (cm "S" "M") "réduit") = noun : small room
("adj" (cm "S" "M") "réduit") = adjective : reduced
("vfle" (cm "S" "3") (ct "I" "PR") "réduire") = veb : reduces
("vppe" (cm "S" "M") "réduire")) past participle : reduced

cm: morphological characterization
ct: tense characterization

Grammatical categories are attributed in LCMF, mostith the help of a list of
suffixes and inflections. For instance the inflectiez gives the grammatical
category of about 35000 verbs. That rule has butes@0 exceptions, listed in a
dictionary of 300 rules. Unlike other analyzersngsionly lexicons, LCMF has
thus the capability of processing any neologismakihabide by the inflectional
and derivational rules of the French grammar. Thesextremely helpful,
considering the high number of neologisms, nambb/ go-called “franglais”, of
American-English origin, in the French technicdetature, as well as in dialogs
among technicians.

The DCS module (Désambiguisation des catégoriesagiques) proceeds with
a syntactic analysis of every lexeme, in its sundings. For a given lexeme,
DCS either declares unique category, or takes awag of the possible
hypothetical categories. There are some 400 rutegshat end in DCS. For
instance : “ Elle est biemise”

If the lexeme is
noun,
nd adjective
or past participle verb
preceded (-1) by adverb.

Q

Q
o

n

then
take the categorgoun away.

Several rules are used in order to proceed withrdioation, a very important
syntactic procedure, namely in technical literature



Poitou OM98 19

The DUCN module set up the list of the noun phragesviding the head word,
together with its various extensions. For instance

a) adjectival: "carte magnétique”, "abonné téléphoa";

b) nominal: "carte EPROM?", "carte multi-services";

¢) nominal with preposition : "carte a mémoire"]db dalimentation”;

d) verbal infinitive with preposition "carte a jotie

e) verbal with past participle: "carte embossée".

Again, coordination is duly processed.
In the segment: "lecteur et encodeur de carte", W@l select:

"lecteur de carte"
"encodeur de carte"

Or, for "lecteur de carte et de puce™:

"lecteur de carte”
"lecteur de puce “

The relations between UCN can be explored with hlegp of Atelier FX. For
instance, in a document concerned with “carte a oiéefh (memory chip card),
the word “carte” is included in several noun phrasehead word. We thus have
a network of UCN, which is shown in Fig. 3, at td@dferent levels.
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Fig. 3 : UCN network

Such graphs obtain automatically, and constitutéuacsemantic networks,
which enable to zoom in and to navigate through ¢batent of a documents.
Several other tools make it possible to study thvenfal properties of the UCN
networks, such as the lists of UCN ranked accordiogthe number of
extensions they either transmit or receive.

Thus the linguistic descriptions obtained with thelp of NOMINO, together
with the UCN networks based on such descriptionsistitute a base for
hypertext navigation within texts and/or documents.

The UCR (Unités complexes en réseaux, i.e. netsvark UCN) bases give
further possibilities to analyze texts and to bkiftowledge bases out of a set of
documents. They are made of a special class of reEst known as referential
network base. Trees in such bases (see Fig. 4k woth transmitter and
receiver relations €& and>). Leaves (tree ends) are names of other treekan t
base. Accordingly, trees in such bases are muefatences.
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o Aide FX M=] E3
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Les bases UCR (version avancée)
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Fig.4 : UCR base

Knowledge bases
It is thus possible with Atelier FX, to develop atof documents as an hyper-
document, or as a knowledge base, where the strictuthe texts is described,
together with their relations, but not interpret&dirthermore, the local idiolects
are preserved, idioms are not translated, but asespecific entries within their
local context. Furthermore the knowledge situatedthe documents can be
enlarged, through methods such as Method 3A, orncented by firm members,
who can as well develop, on the basis of the predecumentation, their own,
more or less personal knowledge bases. In othedsyoAtelier FX gives the
possibility of an actual collective knowledge maeament.
A reader may like to link his comment of a documeémtthe text itself, in the
form of a lecture note. He may use the “clip” prduee, for processing his
observations or comment through NOMINO. The reswgjtiinguistic description
could be then matched with either other “clips” @ocuments, and documents
selected on the basis of their similarity with tbaginal comment. Files thus
obtained can be organized into notional files adowog to their referential
relationships (Fig.5).
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Une base de fiches notionnelles référentielles

Hotre base de fiches est une base FX de type réseaus référentiels puisque le programme fche fait usage
des faisceaus fleches, les feumlles accrochées au bout de ces fléches référant a des entrées dans la base.
Daramétrez les options dez Eézeaus reférentiels en activant Eéception, Emission, Liens seulement et
Protondeur du réseau wide et dessinez le graphe de la fiche carte:

@l
=+ [ catégoties
£ [ relations
[ sorte-de
=l <
[Yy carte_a piste
£I} carte_3_puce
= carte_a_memaire
= [ catégories|2]
= [ relations{2}
= [ équivalent-de
SE e
L[ cam

3

Fig.5 : Referential notion files.

Requests can be made either from a notion towaeddthcumentation, in order
to find the relevant documents, or from a segmdrda text, in order to get back
the organization of the relevant notions, and fartlon the address of the
relevant documents. It is worth noting that suchowledge base does not
constitute a representation of knowledge, but mathenap of the links actually
woven within et between documents.

It could be further noted that Atelier Fx provid@sks with Microsoft Word and
Internet Explorer according Dynamic Data Exchamg®/ndows 95 and NT.

SG2C and ATELIER EX
It seems fairly obvious — at least in the eyes loé fpresent author — that
ATELIER FX can fulfill completely the requirementf oSG2C. If SG2C
constitutes in turn an appropriate response torégeiirements of the collective
management of the organizational memory of the fithen the next obvious
thing to do is to design, implement and assesstarface for ATELIER FX for
SG2C. The further successful development — if anfysuch a CKMS would
lend some support to the anthropological considenat presented in the first
part of this paper. This a rather lengthy way festtng social sciences theories
but would not it be right to have social thinkingfbre the design of artifacts ?
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