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Abstract :

We present the groupware MEMO-Net which am isto support collective problem solving
and to memorize al exchanged arguments. This groupware is based on a knowledge-
gructuring method (DIPA) that provides a work support for the team using the tool and that
permits the exchanges  structure for a better knowledge management.
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1. Introduction

Links between Decison-Aid and CSCW ae mostly materidized by computer-based
facilities for the exploration of ungtructured problems in a group setting. There are for example
GDSS (Group Decison Support System) aids for decision structuring, dternative ranking and
voting tools. To pardle with Bernard Roy decison-aid problematics, these tools support sort,
choice or arangement. But the tool that we will propose is referring to description

problematics by helping idea generation or issue andyss.

This kind of tool has to materidize the arguments exchanged between decision-makers.
Design Rationae researches are dedicated to formalization and memorization of the entire
argumentative process that leads to decison in design Stuations. We have then studied this
fiedld and began with an empiricad sudy in order to understand how long collective decison
making processes occur in design projects. This study permitted us to identify the limits of
exiging models.

We have then proposed to enrich Design Rationale models to take into account processes
were solutions are not directly mentioned but rise up at different abstraction levels or took the
form of condraints. In this paper, we are going to show how we enriched Design Retionae
with concepts of Problem-Solving Methods in the DIPA modd and how we implemented it in
the MEMO-Net tool.

2. CSCW, groupwar e and decison-aid

Groupware offers multi-users interfaces to access dectronic mail services, forum, and
workflow, and to put into practice CSCW (Computer-Supported Cooperative Work)
methods, or, as Madone said (quoted in Coleman, Shapiro, 1992), "information technology
used to help people work together more effectively”. CSCW may aso be viewed as the
scientific discipline that guides the thoughtful and gppropriate desgn and development of
groupware (Greenberg, 1991).



These technologies represent a paradigm changing in computer science, because they dedl
with problems due to human-human coordination and communication rather than with

definition of human-computer dialogues for automated procedures.

There are two ways of viewing the variety of groupware, time space taxonomy and
application-level taxonomy (table 1) (Ellis, Gibbs, and Rein, 1993), (Bullen, Bennett, 1993).

Sametime Different times
faceto faceinteraction asynchronousinteraction
Same place Meeting Rooms Project Management tools
GDSS (Group Decision
Support System)
distributed synchronousinteraction distributed asynchronousinteraction
Different places Videoconferences E-mail
Shared screens Forum
Cooperative Writing

Tablel. : Groupware gpplications

Traditiondly, decisonad is intereted by GDSS, meeting rooms, and computer
conferencing, which refer to synchronous groupware. If we refer to Bernard Roy problematics
(Roy, 1985), they correspond to choice, sort or arrangement. But we can't forget the
description of the problem, of its context, of the whole project and the argumentation prior the
decison. To understand a decisionprocess afterwards and to reuse its solutions, it is
important to memorize al the evoked solutions and not only the ones that have been sdected
for the meeting. These preoccupations are closely to the fourth problematics of Bernard Roy:
the description one: "helping to describe actions and/or their consequences on a
systematic and formalized way or to elaborate a cognitive procedure” (Roy, 1985, p.88).
Our interest focuses then on another kind of groupware, which enables idea generation or
issue andyss.

As (Grudin, 1993) stresses, an efficient introduction of this kind of tools in organizations
can not be guided by technology. One must have a good comprehension of groups and
organizations functioning and evolution. This comprehenson dlows these toals to fit existing



communication flows and to cryddlize organizationd memory dements without pendizing
users (Conklin, 1993)

But, if agroupware permits to record solutions elaboration processes, it is not sufficient for
an efficient knowledge management (Grudin, 1993). It has to be completed by a method that
sructures the exchanges for a better didogue 's quaity and for a management of idess that
would not be only chronological. These reflections have led to the IBIS method (Burgess-
Y akemovic and Conklin, 1990), connected afterwards to Design Rationde researches.

3. Design Rationale: criticsand ABRICo proposition

Desgn Réionde researches are interested in problems appearing through capture,
aticulation, representation and use of the rationde made explicit. The most known and
experimented method is IBIS. IBIS and its different implementations (g-IBIS, it-1BIS...) have
been experimented many times more or less successfully. In a genera way, we can be
reserved because of two problems (Fischer, Lemke, McCall, Morch, 1996): firstly, the nor+
representation of dependencies between issues, and secondly the ignorance of non-ddliberated
iSsues.

We have made partly smilar criticiams of the QOC (Questions Options Criteria) method
(MacLean, Young, Bdlotti, Moran, 1996) and classca Design Rationae formaisms in our
previous work (Lewkowicz, Zacklad, 1998-a, 1998-b). Formaisms as QOC do not
correspond to collective design Situations that have to take into account the process dynamics
and the participants roles. We had then proposed to represent these complex processes with
an origind formalism that we had called ABRICo (for the French words Accords, Buts,
pRopostions, Interprétations en Conception, that mean agreement, goas, propositions,
interpretations through design).

We have tested this formaism by epresenting real complex collective decisornmeking
gtuations. Seeing that this experimentation was conclusive, we built a first versgon of a tool
based on these concepts, MEMO-Net, and we submitted it to professond groups for a first
evaduation. Unfortunately, the model proposed to users seemed to be too abstract for an easy



comprehension, conclusion that re-opened the whole question of the ABRICo modd and the

firs verdgon of thetool.

One reason for the difficulty to implement ABRICo was, from our point of view, that the
complex decison process formulation was too far from design Stuations which actors were
confronted to. Where the traditional but smplistic Design Rationale models permitted an easy
appropriation by actors, the ABRICo modd, athough more redigtic from a cognitive point of
view, gppeared both too laconic and too far from concrete implementation's conditions in

work Stuations for which we built it.
4. The problem-solving methods contribution : the DIPA model

In order to connect to the cognitive dimenson of reasoning, we enriched ABRICo with
problem-solving methods concepts from knowledge engineering. This enrichment was
trandated into a new mode, DIPA (for the French words Données, Interprétations,
Propositions, Accord, which mean fcts, interpretations, propostions, agreement) which is
characterized by :

the addition of two categories : facts which describe the problem, and congraints;

the formaism is inspired by KADS one (Widlinga 1993) which pertinence for
andyss and modeing of problem-solving methods is admited;

the modd has two declinations according to the Stuations that lead the actors to
give importance to analyss or synthesis processes (in the sense for example of

KADS methodology) (table 2).

This link with problemsolving method is, to our point of view, a naturd evolution in our
researches of more redistic Design Rationale modd s that fit to redl projects complexity.

The requirements of our goa to present both andlysis and synthes's models to designers
teams that we were confronted to may seems amazing. Actualy, it may appear naturd at first
glance to propose only synthess modds and thelr variants (routine design, configuration...).
But our practica experience of design meetings showed us that andyss activities are aso



frequent. For example, as soon as a prototype has been developed, its functioning anaysis will
give important information that will be reintroduced in the process of solutions generation.

These observations are aso in accordance to cognitive ergonomic psychology results that
teach us that design Stuationsin the organizational sensein fact generate two distinct phasesin
activity: solutions generation and evauation of these solutions phases (Darses, 1994). Thefirst
corresponds to synthesis problems in KADS sense and is cdose to desgn modes in this

method. The second corresponds to anadys's problems whose diagnosis models are the most

known.

It is dso in accordance with an interpretation (Zacklad, Fontaine, 1996) of the Heuristic
Classfication of Clancey (Clancey, 1985). These authors expose that analyss and synthesis
are based on an heuridtic reasoning that congructs a solution thet is a judtification of the
possible causes of a date (andyss) or a judtification of the compatibility of an outline with
design condraints (synthesis).

The formalism used to describe DIPA is inspired by KADS one (Widinga, Schreiber,
Breuker, 1993), (Schreiber, Widinga, 1993) without drictly following these method's

conventions on the way to represent inference structure (figure 1).
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Figurel: DIPA, an heuristic meta-modd of design reasoning for andyss and synthes's
DIPA DIPA synthesis DIPA analysis
Problem God Dysfunction
Fact Need Symptom
Interpretation Functionality Cause
Abstract constraint Constraint Constraint
Proposition Means Repair
Concrete constraint Constraint Constraint
Agreement Choice Choice

Table 2.

Implementation of DIPA meta-mode for synthesis and andlys's ectivities



5. MEMO-Net

We have implemented the DIPA modd to build the MEMO-Net groupware. This system
congsts of two modules, one for synthess phases (named "design” in the interface), and the
other for analyss phases (named "diagnosis’ in the interface). Its god is to dlow a project
team to solve problems met during design by dternating the two types of activity on a
cooperative way.

The exchanges dructure permits both to guide the solving process and to organize the
arguments, particularly in arguments capitalization perspective.

In the diagnoss module, actors of the project team identify a dysfunction and evoke
symptoms, causes or repairs. In the design one, when the god is expressed, the actors evoked
needs, functiondities and means. To contribute, actors click on the following buttons (indicate
adysfunction, symptom, cause, repair) and then creste the corresponding forms (figure 2).
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Figure 2: buttons to create new forms and form to describe a dysfunction
Contributions are classified chronologicaly or according to DIPA modd categories, or to
the authors names, their roles, or their department.

The example that we are now going to describe is about a team of designers of a trading

gpplication. The dysfunction noticed is that gpplication's users make many mistakes when they



put in an order for some products. A first symptom seemed to be caused by interface's
defaults, and improvement propostions are evoked, as well as a congraint: interface has
aready been modified twice. Another cause proposed is the lack of training, and two repairs
are suggested: training seminars or free disposa of books with trade rules (figure 3).

b0G
Net Module conception ¥ Nature du dysfonctionnement: Erreurs 4 la prise de commande - Objet du choix : Séminaires de formation utilisa
. . Accord definitif
Madule diaaricste Defavorable - Concepteur -
‘Yue Chranologigue Defavarahle - developpeur-
Ve Favarable - chefde projet-
Favarable - Concepteur-
Vi par ateur Favarable - développeur-
Yue parrile Favarable - ingenieur qualie -
) ¥ Nature du dysfonctionnement: Erreurs a la prise de commande - Objet du choix : formation par consultant exper
Ve parcece Accord défri
Fecueil des avis Favorable - chefde projet- SNRSI

Figure 3. Chronologica view of a diagnoss problem-solving method

When users have debated, it is possible to submit one of their propositions to the others for
agreement, in order to collect their opinion and take a decision. This last step corresponds to

"sdection” inference of DIPA modd, which permits to reach a definitive agreement on the
advisable propostion (figure 4).

@ Signaler un dysfonctionhement @ Symptame [’% Cauze Féparation
COG
Net Module conception ¥ Dysfonctionnement - [ Erreurs a la prise de commande ] - chef de projet - 21
;. 2 w* Symptome : [ Mauwsaise saisie du nom du produit] - Concepteur - 26/02/99
Module d t
ocu'e cragnoshc * Cause [ Mauwvaise interface ] - Concepteur - 26/02/99
“/ue Chronologique * Reparation : [ Faire des menus deroulants ] - déwveloppeur - 26/02/99
Ve Bbsuma Contrainte : [ interface deja modifiee deuxfois] - ing&nieur gualité -
Feparation : [faire des boites de dialogue ] - deweloppeur - 26/02/39
Wue par auteur Réparation : [ Aide enligne ] - chef de projet - 26/02/99
Yue parrile * Symptome : [ Frocédure de wente mal appliguée ] - ingénieur qualite - 26/02,/99
) * Cause [ Mangue de formation ] - ingénieur qualité - 26/02/99
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Figure 4: The"choice" view where one can see opinions gathered on a proposition



6. Evaluations

We have conducted a first experimentation of MEMO-Net with engineer sudents. They
have used MEMO-Net synchronoudy to solve afamiliar problem in their university: the choice
of the courses each year. Some groups have solved the poblem with a forum and other
groups with MEMO-Net. All the students have filled in a questionnaire at the end of the
experimentation. We try to prove thaa MEMO-Ne improve collective cognitive
performances. That means that the collective building of answers and solutions to a problem

with MEMO-Net will be of better quality than with aforum. We aregoing to :
compare the number of proposed solutions,
compare the understanding of the reasoning by experts,
evauate the qudity of the solutions by showing them to experts.

We are dso going to experiment soon MEMO-Net in crises meetings where qudity
experts debate on problems coming from Information System defaults. We will lead the
problem solving process by usng MEMO-Net.

7. Conclusion

We have shown in this paper that GDSS, meeting rooms and computer conferencing are
useful groupware for a decison-aid based on sort, choice or arrangement problematics, but if
we are interested in description problematics, we have to look at groupware that permits a
memorization of the whole communication process. In order to alow the management of this
memorized knowledge, it has to be structured. We then proposed the DIPA formaism to
represent collective decison-making processes, inspired by Problem-Solving Methods in
order to connect to cognitive dimensdion of actors reasoning. The enrichment of groupware
with a knowledge structuring method could permit both to guide collective work processes
and to obtain ussful knowledge.
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