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Motivations

Organizations are increasingly evolving
toward a network of autonomous, dis-
tributed, specialized local components
involved in cooperative activities. This
trend triggers, and is triggered by, the
evolution of technology that supports
communication and cooperation in dif-
ferent work settings. Despite the richness
and powerfulness of current technologies
(in terms of functionality, connectivity,
integration and so on), there is no ade-
quate support to the work of articulating
such kinds of cooperative distributed ac-
tivities. With articulation work (Schmidt
and Simone, 1996) is intended the addi-
tional effort needed in cooperative set-
tings in order to align, coordinate, mesh,
etc. the distributed cooperative activities
characterizing the specific field of work.

The lack of technological support
to articulation work can be related to
many different aspects (see for example
(Simone and Sarini, 2001) for a discus-
sion about the issues in designing tech-
nologies supporting collaborating actors
in the construction and use of classifica-
tion schemes). Here, we focus on the
kind of support that should be provided
in terms of what is called semantic
interoperability (Simone et al., 1999).
Since part of the activities related to the
articulation among different communi-
ties is expressed in terms of communi-

cation among the involved actors, com-
munication has to be understood in order
to guarantee articulation. One kind of
misunderstanding in communication can
be related to the different terminologies
actors use during their collaboration.
Since each of them communicates in
terms of her professional domain, the
construction of a common space of un-
derstanding is needed to work jointly.
Another kind of misunderstanding can
arise during inter-community collabora-
tion since actors describe the shared
space in which they will collaborate in
very different ways. In this case descrip-
tions serve like “maps” drawn using a set
of concepts in which different levels of
granularity, different names and struc-
tures represent the different but not ir-
reconcilable perspectives the communi-
ties have on the same shared “territory”
(see (Kent, 1978) for the metaphor of
maps as artifacts giving different de-
scriptions of a single common territory).
Furthermore, since each local view rep-
resents consolidated conventions, each
community wants to maintain it without
“being enforced” to create and use a
unique standardized global view. As a
consequence of the above facts, the use
of local descriptions in communication
may generate misunderstandings. In fact,
if a term used in a message is unknown
or differently used by the receiver, mis-
understandings arise since the receiver



interprets the term in her context. Se-
mantic interoperability aims at support-
ing this interpretation reducing the risk
of misunderstandings.

Possible solutions

There are mainly two possible ap-
proaches to provide semantic interoper-
ability: one refers to the integration of
local views in a unique global represen-
tation in order to let the actors belonging
to different communities collaborate
thanks to their mutual understanding
based on the common language defined
by the integration. In order to avoid im-
posing this unique vision and give flexi-
bility to users, systems usually provide
the opportunities to define local cus-
tomization of the global view according
to the user needs and preferences when
they represent local activities. Along
this view, Macadam (Dourish et al,
1999) is a prototype allowing users to
construct personalized local views of a
global classification scheme organizing
information in an engineering environ-
ment.

An alternative approach to semantic
interoperability is related to mapping.
This implies first to establish correspon-
dences among elements belonging to the
different local views in order to let the
involved actors maintain the different
local descriptions and then to solve the
eventual (semantic) conflicts related to
the defined correspondences. Different
approaches are proposed according to
the role of technology in supporting the
different ways to realize mappings and
to solve the related conflicts.

In EDAMOK (Bonifacio et al,
2001), a project about building Distrib-
uted Architecture for KM Systems, se-
mantic interoperability is based on two
steps: making explicit each community
context, and creating mappings from
context to context. Mapping is realized
automatically thanks to algorithms of

context matching. However, the authors
claim that providing support to context
matching is not enough. For human be-
ings knowledge sharing is often the re-
sult of a social process, in which many
different cooperative strategies are used.
In that case, the system should aim at
reproducing this social process, called
meaning negotiation. This is realized in
the architecture through communication
protocols between autonomous agents
reproducing the dynamic of social inter-
action at system level.

What we call reconciliation (Si-
mone et al., 1999) is in the line of em-
phasizing social processes. To re-concile
means to bring into agreement; hence,
reconciliation is a process where a com-
mon territory is provided to let people
discuss to make comparable different
points of view, still leaving them the
possibility to use their local languages
for communication. Since each commu-
nity describes locally the common space
of collaboration in very different ways, a
tool supporting the reconciliation proc-
ess is needed. The goal of supporting the
reconciliation of different perspectives in
cooperation can be achieved in two
ways: either incorporating in the support
a predefined model of reconciliation or
proposing a light support and let users
define their own way to handle the rec-
onciliation process. In the first case,
models based on argumentation and ex-
planation could be adopted as well as on
the structure of the dialogue (e.g.
(Conklin and Begemann, 1988), (Fischer
et al, 1991), (Karsenty and Brezillon,
1995), (Winograd and Flores, 1986),
(Zacklad and Rousseaux, 1995)). Ac-
cording to the second approach, we im-
plemented a light support to experiment
its usage and to base a possible set of
richer functionalities on the result of the
experimentation.

Our approach



In our view, reconciliation is the explicit
additional effort of articulation that in-
volves actors with different local cul-
tures and skills and different work con-
ventions in order to achieve the align-
ment of meanings (Sarini and Simone,
2002) for cooperation to occur. The idea
that articulation aiming at alignment of
meanings has to be explicitly considered
was derived from empirical investiga-
tions in the framework of the Politeam
project (Wulf, 1997). In that experience,
the effort to recompose dis-alignments
was mainly performed during workshops
where users, with the help of technolo-
gists, discussed the linguistic misunder-
standings specifically induced by the in-
troduction of a document management
technology supporting their cooperation.
Moreover, it was recognized that the
outcomes of that re-alignment were not
naturally incorporated in this technology,
and users were in charge to manage the
established clarifications outside the
system. From that experience, we de-
rived the idea that the alignment of
meanings can be obtained by the combi-
nation of two phases: the first one, the
definition phase, where users are active
in clarifying the problems and negotiate
partial solutions; the second one, the
communication phase, where this effort
is paid back since the supportive tech-
nology alleviates the communication
problems using the collected informa-
tion. On this basis, we implemented a
specialized module, called Reconciler
(Simone et al., 1999), which is a tech-
nology to interactively build correspon-
dences to solve conflicts related to con-
cepts used in communication during co-
operation. The basic idea is to provide
users with a framework where they can
cooperatively establish correspondences

between entities, attributes with their
domains, and relations (the language of
the Reconciler to describe the local
views) and discuss the various kinds of
semantic conflicts arisen to (partially)
solve them. Taking inspiration from the
conceptual modeling approach (Batini at
al, 1986) the considered conflicts are:
Naming conflicts (including Synonym
and Homonym), Category conflicts,
Structural conflicts (including Type and
Dependency conflicts) and Unit con-
flicts.

To support the two different phases of
alignment of meanings the Reconciler
module provides two kinds of interfaces:
the Definition and the Communication
Interfaces.

The Definition interface

The Definition interface is split in two
parts: the one related to the first scheme,
let’s say A, and the other related to the
second scheme, let’s say B (Figure 1).

In the current implementation the
interface is unique for the two schemes.
The scenario of use of the reconciliation
process supported by the Reconciler is
supposed to be a negotiation involving
representatives of the two communities
where a facilitator is in charge to record
the negotiated correspondences through
the above interface.

Each scheme is presented as a set of en-
tities, the related attributes and relation-
ships among entities. Furthermore for
each scheme there are sections devoted
to show the conflicts the users have rec-
ognized. At the beginning these sections
are empty. As the use of Reconciler pro-
ceeds, they are filled in with the corre-
spondences among concepts in the
scheme. The first kinds
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Figure 1: the Definition interface

of correspondences to consider are those
related to Naming Conflicts: this in-
volves the identification of homonyms
and synonyms. Once the involved actors
have determined this kind of correspon-
dences, the system automatically detects
the other kinds of conflicts, possible
generated by the uncovered correspon-
dences. Then the involved actors are
called to solve them according to the
various functionalities the interface pro-
vides them with.

The Communication interface

Once the schemes and the correspon-
dences are constructed, they can be used
in the communication phase. An algo-
rithm uses the established information to
elaborate communication messages ex-
changed through a Communication In-
terface (Figure 2) in order to improve
their understandability by the receiver.
This algorithm is composed of three
steps. 1) The algorithm parses the con-

tent of the message in order to recognize
the concepts used by the sender. Taking
into account the semi-structure of the
message, the recognized concepts are
grouped into entities, attributes, relation-
ships and conditions. 2) Then the algo-
rithm searches for the correspondences
involving the elements inside every sin-
gle group, by using the information es-
tablished in the previous reconciliation
process. 3) The algorithm substitutes the
concepts recognized during the first step
with the corresponding concepts identi-
fied during the negotiation phase.

Implementation and future work

From the architectural point of view, the
Reconciler was implemented as a stand-
alone module characterized by the high
modularity of its internal structure and
by well defined information interfaces
between sub-modules. This architectural
choice makes the Reconciler module
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Figure 2: the Communication interface

easy to integrate in different contexts.
This possibility is valuable for two rea-
sons: first, to achieve adaptability to dif-
ferent user needs and technological envi-
ronments both in terms of the different
kinds of communication misunder-
standings and different technological
frameworks supporting collaboration;
second, to start the experimentation
(Mark et al, 2002) of the Reconciler
functionality as a fundamental step to
identify features to be incorporated in
the user interface and to evaluate the ca-
pabilities of the Reconciler algorithm in
real communication contexts. This de-
velopment path is not fully achieved and
only partial implementations have been
realized. The outcomes of the experi-
mentation encourage us to proceed to-
ward a richer functionality using all the
capabilities of the underlying transfor-
mation algorithm to be integrated in ex-

isting technological supports to coopera-
tion. Moreover, we have to investigate
more deeply the design of a Communi-
cation Interface that incorporates richer
supports of communication without af-
fecting its usability. We are confident
that considering the proposed function-
ality as a support to a learning process
for the involved local communities, ori-
ented to increase the mutual awareness
of their local points of view and not as a
substitutive mediating technology, will
allow us to reach a good trade-off be-
tween richness and usability.
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