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ABSTRACT

Despite the great variety of technical means abkiléo acquire
and to share knowledge, the searching for knowlédgesponse
to a particular need still seems to lack efficientiye aim of this
paper is to contribute to a better understandinthisfestablished
fact. The formalization of the exchanges of knowkedetween
the producer and the consumer and the model thtainel,

allows to analyse the deficiencies of the technielmgoncerned
as well as to map out propositions for their imgnoent.

Keywords: Knowledge, Communication, Knowledge Modelling,
Ontology, NIAM, ORM.

1. INTRODUCTION

Nowadays, in the information age, the major chajéenof
scientific community is to intensively deploy newffi@ent
Information and Communication Technology (ICTs)dod up the
increasing amount of scientific information availiteday. That
means a development of a real Knowledge Communicatitch
is a need of both researcher and industrial comipuni

Major motivation for scientists is to communicakeit researchs
in large community — scientists or engineers ntprove academic
or applied research. The paper is organized tooexpand to
model the mechanism of this communication. Thé&aenst of the
paper base their work on a ICTs tools and methade ef art.
Nevertheless, it is an established fact that dribeokey issues of
ICTs is still the lack of relevance of their answargesponse to
specific information or knowledge searches. Curgenthese
problems are mainly treated by technological wayshsas

solutions embedding knowledge into communicablerimftion,
the relation between a knowledge needed by a usdr the
knowledge (or “information™?) he receives remaimsvhver not
sufficiently relevant. One of the main originality our paper is to
base the analysis of these insufficiencies on aettind of the
knowledge exchange processes between producenssarsl of this
knowledge. The proposed modelling uses a methocdbam
linguistic principles, the NIAM method (Natural Igumage
Information Analysis Method or Nijssen Informatiofinalysis
Method) [4][5] also well known as ORM (Object Role d#dling)
[6]. On the one hand, this method enables to madeinformal
Universe of Discourse (UoD) expressed in natunagjleage into a
semi-formal model containing the semantic desaiptof the
significant concepts of the UoD. On the other hah@nables to
compare an equivalent of the resulting model irurztlanguage
with the original discourse allowing a more sigradit validation of
its content, because stated in the same (natwafubge. In this
paper, we will use NIAM to gradually formalize thdifferent
available means supplying knowledge exchanges leetweoducers
and users. To illustrate it, we will limit our puge to the particular
case of knowledge exchanges between ResearchefSngkers
which can be considered both as producers and akkrowledge.
Through the analysis of this case, we wish to doute to answer
the following question: in the same way as ICTs psup
information, is it possible to imagine that KCT taologies
(Knowledge Collaborative Technologies) could suppmadwledge
in a collaborative process mixing efficiently hursaactors and
numerical agents?

2. ICT TOOLS TODAY: STAT OF THE ART

Semantic Web [1] (W38 or by more conceptual ways such asToday to share and to exchange informations is easy with the

Ontologies [2]. Their aim is to give a better stwe to the
information contained within Web pages by givingrtha form
allowing a more direct access to their semantictamn This
evolution stresses the fact that information is krdwledge and

new ICT tools. We can separate there tools in tbhagegories:
. ICT with “Human-Human” relations,
¢ ICT with “Technological” relations,
e ICT with “Techno-Human” relations.

that knowledge is not information. Information isnsidered as a

support to communicate knowledge, and “to inforgittie activity The “Human-Human”, relations can be view as a diretation

to transform knowledge into communicable and usablgetween knowledge producer and knowledge consuBueh as the
information [3] It can be noticed that, in Spitbamivanced ICTs Synchronous exchanges between human actors musinselered
as complementary to the asynchronous relationomeed during
the production and the search of Knowledge Objedikis

! World Wide Web consortium (http://www.w3.0rg/)



complementarity integrated today in the collabermplatforms is
one of the success factors of this technology\[7@. can note that
an integration of the knowledge search and comnatinic means
but there is not a real homogenization of the keodge

representations facilitating the semantic relatiobstween

producers and users of this knowledge. In factsehplatforms
really improve the distant access to informationriany various
forms, but don’t bring new solutions for a bettedarstanding of
the knowledge embedded in this information?

To support the search of Knowledge Objects withchirelogical”

relations, ICT tools correspond to the classicalrgdeangines
which can be found on the Web and which give acdess
thousands of Web-pages available on any subjetiher@ools as
the channels RSS allowing to display a permanenatepdWeb-

page and the automatic alarms on an electronic emaite

emerging today. For general knowledge exchangerebalts are
more hazardous. Who has not found information wtitlese

engines without really seeking it? This techniqedird as the
"serendipity” can give some positive results in tdbmtion to

Disruptive Innovation as shown in [8]. These awtimalarms

use a technology based on "numerical agents” [P][BQt, their

role is limited to extract automatically informationithout real

semantic analysis and to alert of the search mepeltiodically. In

fact, these agents have no more ability to find eguired

knowledge than human users they try to replace vaind have

configured them. Thus, as well as for collaborafetforms, we

can doubt of the real contribution of these tecbgiglal means to
the improvement of the semantic level of the Knalgle Objects
they find?

This lack of semantic analysis and the waste ofetithat
“technological” results from this, very often encages companies
to contact expert companies in economic intelligenthese
companies propose to personalize the search afviafion in the
Web by taking into account the specificities of thestomers and
the requests.

The visual result is generally presented as a Wetab This type
of Web solution, which corresponds to the Semantab, aims at
extending the simple search of information usingitagtic
comparison withkey words by supplementing this information
syntactic definition by a more formal semantic eluéerization of
its contents via metadata schemes.

The "techno-human" technology represented by tmeaBiéc Web
gives the user more precise results. Tim Bernergdttésses that
"...the Semantic Web is an extension of the currentinvelhich
information is given well-defined meaning, betteral@ing
computers and people to work in cooperatioh But, can we say
that a semantic description added to the informat@presentation
is sufficient to transform it in a real knowledge?

3. NIJAM METHOD: AN EXAMPLE OF MODELLING

Our research’s approach does not want to develogva ICT,
because we risk to have the same pitfalls of thes|@bls view
previously. In fact, we propose the modelling ofdarstanding
when knowledge exchanges emerge between a researuhen
industrial. But, to model the emergence of a new room
knowledge object is very difficult. This difficultyis most
important when two actors who want to share knogdedh two
Univers of Discours. The NIAM method adapt itsetf this
problematic.

The NIAM method is most frequently used today ie freld of

Software Engineering. It is essentially dedicatedhe design and

the implementation of Information Systems. The wayormalise

a UoD into a conceptual model consists in (Figyre 1

1. Understanding of the UoD (by interviews of expergading of
reports, etc.) and linguistic analysis of the naltdanguage

sentences (elementary sentences, constraintsdeszijibing the
UoD (Figure 1.a),

2. Modelling in NIAM/ORM formalism the elementary sentes
and the related constraints (Figure 1.b),

3. Validation of the resulting NIAM/ORM model by subuiity the
equivalent of the model in Binary Natural Language the
experts (Figure 1.c).

O A NOLOT (NO Lexical Object Type) describes an abjector
identified in the discourse and characteristichef tyoD.

® A verb/predicate describes the role played by afea in
relation with another object.

© A uniqueness constraint is a rule to declare thatrole played
by an object will be only one time. The absenceunijueness
constraint indicates that the object can play tle more than one
time. When the arrow is extended above the twosrike in this
example), it means that there is no uniquenesstredmson each
role.

O A mandatory constraint specifies that any occureesf an object
will necessarily play the role of which it is thelgect. The absence
of mandatory constraint indicates only that theeobjot necessary
plays the role of which it is subject.

oy Expert

WD

(a) Partial Discoyrsg about Production
of Knowledge by a Researcher

objects in order to develop new research objects ...

_‘>[ ... A Researcher has to create or find knowledige

(b) Partial NIAM/OR
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(4]

is developed by
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Analyst
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(c) Equivalent of the N
in Binary Ndturg

A Researchedevelops some Research Objects
Each_Research Objers developed by some Researchers

Fig. 1. Partial NIAM/ORM Model of the development d a
Research Object by a Researcher.

This linguistic analysis method leads to a modat formalizes the
knowledge extracted from the textually formulatefbrmation. The
resulting model holds more semantics than theainéxpression, in
the sense that it includes the expression’s comtedtminimizes its



implicit character. The NIAM/ORM models presented tims
paper have been designed with the Microsoft Visid®er case
tooP.

4. TOWARD AN INTEGRATED KNOWLEDGE AND
COMMUNICATION OBJECT

So, we can note that the "human-human", "techno#&dgiand
"techno-human" means seem to be dedicated to @ahsmit
information and not knowledge embedded in this rimfation.
Even if these means really facilitate the searchtha exchange of
information, the user is still in charge of the raxtion of the
knowledge from the information he has received. iAgdeasily
new information on the Web, finding very quicklyyainformation
resulting from a very powerful search are not sigfit facilities to
solve the main problem of extraction and commoneustanding
of knowledge included in this information.

So, we propose an alternative to these currentoappes that
promote extensions of the Communication Objectsnibggration
of some features of the Knowledge Objects to bensonicated,
but maintaining a separation of their respectivéhtelogies. On
the contrary, our approach aims to deduce the Coraation
Objects from the Knowledge Objects to be excharagetito better
integrate their respective technologies. Let us roemt this
approach by illustrating it on the NIAM/ORM model.

___________________ 1
@ develops
is developed by

produces new Knowledge Objects (in various formsb Rhesis,
publications, conferences, etc.) that become thimesaew basis to
create new knowledge. The means classically uselddsgarchers
to search such existing Knowledge Objects perfosynehronous
and/or synchronous processes. Search bibliogrdpteifsaences in
a university library, consult references of sciéngditors or search
directly on the Web are some examples of asynclu®aocesses to
existing knowledge. Synchronous processes canligrédted by
direct discussion between Researchers during faesents or by
using current communication technologies (e.g. phophone
conferences, video conferences, sharing of softvemmlications,
etc.).

The same activities and means also exist in thénEags UoD @
in figure 2). In fact, an Engineer also creates asels Knowledge
Objects in the frame of Industrial Projects aimthg development
of new Industrial Objects (e.g. new products, newises, etc.). He
uses similar methods to those used by the Researisearch and
find existing Knowledge Objects: by asynchronousdeofor
example, by consulting technical reports and psifesl reviews,
or, in the synchronous mode, by direct contact wiithers
Engineers for example during technical exhibitionsn the frame
of his professional relations (customers/suppliers)

After de creation of the Knowledge Object, the Comivating
Knowledge Object applies Object of industrial.

The Applied Research proce@s(n figure 2), which is similar to
the Industrial Innovation process potentially exisivhen an
Researcher wants to develop new Research Objectyirappb
them Knowledge Objects coming from his own reseavorks or
from other production sources. As we define it pesly, we can
propose the Communicating Knowledge Object apphesQ@bject
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Fig.2 "Communicating" Knowledge Object Model

The communicating knowledge object is the center tloé

knowledge exchange into two different Univers ofsdiurs.
Industrial and Researcher are in two Univers of @iss, this is
the “communicating knowledge object” conte® (n Figure 2).
Engineer creates the Communicating Knowledge Ohj@ctin

figure 2) and to create new Knowledge object, tingifeer has
previously to consider other existing Knowledge &g produced
by other Engineers (or by other source of produagtioThe
researcher creates new Knowledge object in

ways to justify the production and the use of kremigle. The first
one aims “Applied Researches” that encourage thearelser to
develop new Research Objects (e.g. a new matenmawaprocess)
by applying to it a Knowledge Object (e.g. a theaymethod, a
model) already defined. The second way correspdandsnore
“Academic Researches” which consist for the Researdhe
creating new Knowledge Objects only for the evolutiof the
scientific knowledge (not necessarily and direcfyplicable to a
particular research object).

5. CASE STUDY: ACOMAS/CASA

An example, at least partial of such an approachs walready
validated within the framework of the research vgodf [12]. One
of the main results reached by these works wagibtetyping of a
communication tool (ACOMAS in French, or CASA: Compute
Aided Standard Application) directly deduced frorNBAM/ORM
model of the knowledge extracted from the standaftie general
method used to develop this tool is illustrated=igure 3.

The principal objective of this work was to allolet machines
designers (particularly, mechanical presses) ta hmwmore direct
access to knowledge normative related to the safdtythe
machines.

In fact, the concerned standards are accessibkaqattly shaped in
texts papers but also digitalized and so faciligtihe access to the
information but not solving the problem regardirt taccess to

the sam@owledge, since this still limits the use of therms by the

conditions® in figure 2). Once Knowledge Object created,machines designers.

Industrial communicates with Research®rif figure 2).

To create new Knowledge Objects, the Researchepieasously
to consider other existing Knowledge Objec® (n figure 2)
produced by other Researchers (or by other soufqgaeduction).
Based on this “State of the Art", the Researcher nittity

2 © Microsoft Corporation

The Universe of Discourse in Figure 3) was composed of the
standards and the experts, authors of these stindar

The analysis of these texts, supplemented by iig&ssof experts,
was carried out by using the NIAM method and led the
development of a normative knowledge mod®lif figure 3). This
model was then transformed in Binary Natural Languag order
to compare it with the initial texts and to validait by the
concerned experts.



Once the model was validated, a software genius t84V[13]
made it possible to seize the NIAM model and tawethe two
following complementary forms: a relational struet(® in figure
3) translating the logical architecture of the algeand the logical
architecture of the relations of NIAM model and dsnstraints,
and an interface man/machine prototype in the fofsheets® in
figure 3) translating the possibilities and theemscconstraints to
the knowledge supported by the data base.

The result is shown as a software tool prototy@ i composed
of a physical data base accessible by an inteffatedows" built
from sheets. The use of this ACOMAS prototype shailghe
interest to be able to interact with and navigatkriowledge while
getting rid of the use of its textual form.

If we transpose the ACOMAS problem of to our, thees¥cher
could correspond to the expert in standards (prioduof
knowledge), and to the industrialist with the anafior of
machines (consuming knowledge).

if we reverse Acomas's problem to our problem, risearcher
could correspond to the standards expert (knowlgageucer),
and the industrial to the machines designer (kndgéeconsumer).

§5.4.8.2 Emergency stops have to belong to ttegory 0 accordin
to 4.1.5 of EN 418: 1992
§5.4.8.3 (EN 692) : ... No press which can be diseoted has an

Emergency Stop ...

Experts in Standards
(vsResearchers)

Press <prs> W
(4]

Emergency Stop <sto>

Category <cat>
Work Station<wst>

Press
PK | Press prs

EmergencyStop sto
Category belongs cat/
Press prs

. Prototype

Identification  Description

Characteristics:

Machine Designers
(vsEngineers)

Fig. 3. Overview of the ACOMAS/CASA Method

The result is a software prototype that is compaded physical

database @ in Figure 9) generated from the relational data

structure, and a "Windows" interfac® (in Figure 9) generated
from the man-machine interface specification. Tlse wf this
ACOMAS/CASA prototype @ in Figure 9) has shown the interest
to enable direct interactions with the normativewktedge rather
than to use their textual form. Finally, if we tspose the

ACOMAS/CASA approach to the purpose of this papenm f
example, Researchers could be assimilated to ExjpeBtandards
(knowledge producers) and Engineers equivalent tacHihe

Designers (knowledge users).

6. CONCLUSION

The construction logic of the normative knowledgedel provided
by ACOMAS, requires a formalization effort of then#ledge
Object, which implementation and long and expenshtas effort,
to practise with the appearance with each ObjecKmdwledge
constitutes today an obstacle with the generatimatof this
approach. This effort applied to the appearanceach Knowledge
Object constitutes today an obstacle for the gdimation of this
approach. Nevertheless, based on these worksrédwilts, can we
create a method and a tool allowing a more dingglo@ation of the
knowledge expressed by the generation and the af@aweint of the
NTCC?

While pushing this reasoning beyond, the perspecbia world
without computers, in which the knowledge transiissvould be
almost instantaneous and constraint-less, is thpessibility or a
utopia?

Nijholt [14] imagined an intelligent environment wvhich man
would not have to be worried any more with the itgldogic and
with use of a computer or a software. This envirenmcould
propose a dialogue with a virtual man rather thaoraen.

We can imagine "humanized" interfaces provided viitteractive
agents which would be equipped with verbal or rerbeal
communication capacities of (and why not equippét feelings).
This concept is currently studied by Philips: I¢a6]. In fact,
research in this field is very advanced. As theopaan ISTAG
project [16] plans for the horizon 2010, the coricep Ambient
Intelligence (Aml) will allow that the daily use jgots could
communicate themselves and with the man. This gtroje
structured around three axes: "Ubiquitous Commtioica which
concentrates on the various communication methatdsden the
physical objects of our environment; "Intelligent Wse Interface”
which relates to the interface between the physgiealple and the
physical objects; and finally "Ubiquitous Computingthich
concentrates on the digital processing part baseth® agents and
their numerical architecture. From Nijholt Futuidstvision,
integrating the ambient intelligence of the ISTA@jpct, we can
thus expect
Technologies (NTCC) which would answer to the prolslahthis
article. So, an industrial in search of knowledgedpced by a
researcher, would be able to understand them imwirs language
and with his own terminology, by the use of a siengialogue with
an "intelligent" interface. In fact, the Knowleddebject would
configure the Communication Object in order to matte
knowledge more accessible to any user, this samen@oitation
Object must, at the same time, contribute to th@luton of the
Knowledge Object from which it was created.

It is in this direction that we aim our currenteasch tasks in order
to contribute to the emergence of these NTCC in &esoof
"extended" Intelligence Ambient, i.e., indistincihtegrating human
agents and numerical agents in the same "Intetlig&ystem"
allowing them to share and develop common Knowle€dbgcts in
a transparent way.
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